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ABSTRACT

Objective: Hematopoietic stem cell transplantation (HSCT) is an important therapy for hematological diseases. One of the most significant
complications of HSCT is graft versus host disease (GVHD), and major histocompatibility complex (MHC) is well known to affect GVHD and graft
rejection. This study aimed to examine the effect of human leukocyte antigens (HLA) on the incidence of GVHD development in patients with
leukemia.

Methods: The association between HLA and GVHD formation was evaluated in 57 patients with HSCT with HLA-identical sibling donors, of
whom 37 were boys and 20 were girls with a mean age of 10.11 years. All patients were diagnosed with leukemia; acute myeloid leukemia
(n=33), acute lymphoblastic leukemia (n=15), and chronic myeloid leukemia (n=9). Transplantation pairs were worked for HLA-A, -B, -C, and
-DRB1 alleles. Class | HLA antigens were investigated using Terasaki microlymphocytotoxicity, whereas class Il HLA alleles with polymerase chain
reaction - sequence-specific amplification method.

Results: The frequency of developing GVHD in patients with HSCT was found to be 17.5% (n=10). HLA-DRB1*04 allelic frequency [p=0.024,
odds ratio (OR): 4.87] was found to be higher in patients who developed GVHD. However, the HLA-DRB1*11 allelic frequency (p=0.031, OR:
0.12) was lower in patients who developed GVHD compared to patients who did not develop GVHD. Furthermore, HLA-B38 (p=0.002) and
HLA-B41 (p=0.002) antigens were found only in patients who developed GVHD. The frequencies of the HLA-A26 allele (p=0.12) and the HLA-
DRB1*11 allele (p=0.037, OR: 4.0) were higher in patients with relapse after HSCT; however, the frequencies of the HLA-A2 allele (p=0.033, OR:
0.19) was lower in patients who relapsed after HSCT.

Conclusion: This study assessed the relationship of HLA class with GVHD, relapse, and survival in children after HSCT in pediatric patients with
leukemia.

Keywords: HLA, GVHD, leukemia, HSCT
0z

Amag: Hematopoetik kdk hiicre nakli (HKHN), hematolojik hastaliklar icin 6nemli bir tedavidir. HKHN'nin en énemli komplikasyonlarindan biri,
graft-versus-host hastaligidir (GVHH) ve biiyiik doku uyumluluk kompleksinin (major histocompatibility complex-MHC) GVHH ve greft reddini
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etkiledigi iyi bilinmektedir. insan I&kosit antijenleri (human leukocyte antigen - HLA) tipinin I6semili hastalarda GVHH insidansi iizerindeki etkisini
incelemeyi amacladik.

Gereg ve Yéntem: HLA uyumlu kardes donérleri ile HKHN olan 57 hastada HLA ve akut, kronik GVHH olusumu arasindaki iliski degerlendirildi.
Calismaya yas ortalamasi 10,11 olan 37 erkek ve 20 kiz dahil edildi. Tim hastalarin tanilari; Akut myeloid 16semi (n=33), akut lenfoblastik |6semi
(n=15), kronik myeloid 16semi (n=9) idi. Tum nakil kardes ciftleri HLA-A, -B, -C, -DRB1 allelleri icin tiplendirildi. Sinif | HLA antijenleri Terasaki
mikrolenfositotoksisite kullanilarak saptandi ve sinif Il HLA allelleri polimeraz zincir reaksiyonu-diziye 6zgii primerler (polymerase chain reaction
with specific primer sequence) yéntemi ile analiz edildi.

Bulgular: HKHN uygulanan hastalar arasinda GVHH insidansi %17,5 (n=10) olarak bulundu. HLA-DRB1*04 allelik frekansi [p=0,024, risk orani
(OR): 4,87] GVHH gelisen hastalarda daha yiiksekti. Bununla birlikte, HLA-DRB1*11 allelik frekansi (p=0,031, OR: 0,12), GVHH gelisen hastalarda,
GVHH gelistirmeyen hastalara gore daha distkti. Ayrica, HLA-B38 (p=0,002) ve HLA-B41 (p=0,002) antijenleri sadece GVHH gelisen hastalarda
bulundu. HLA-A26 alelinin (p=0,12) ve HLA-DRB1*11 alelinin (p=0,037, OR: 4,0) frekanslari daha yiksekken, HLA-A2 allelinin frekanslari
(p=0,033, OR: 0,19) HKHN sonrasi niikseden hastalarda daha disiik olarak saptandi.

Sonug: Bu calisma, |6semili pediatrik hastalarda HKHN sonrasi ¢ocuklarda HLA sinifinin GVHH, relaps ve sagkalim ile iliskisini degerlendiren

calismadir.
Anahtar Kelimeler: HLA, GVHH, |6semi, HKHN

INTRODUCTION

The success of bone marrow transplantation and remission
depends on the degree of histocompatibility of human
leukocyte antigens (HLA) between the recipient and the
donor in allogeneic transplantation. In a transplant, HLA
and minor histocompatibility antigens from the transmitted
organ or tissue are delivered to the recipient organism.
Antigens that are not possessed by the recipient organism
are recognized by the T lymphocytes of the recipient, which
results in graft rejection (1).

All  patients undergoing hematopoietic stem cell
transplantation (HSCT) have the risk of developing
graft versus host disease (GVHD) after graft placement.
The following are the involved mechanisms in GVHD
pathogenesis: 1. Initial disease treatment and transplant-
condition chemoradiotherapy may be a risk factor for GVHD
via HLA and non-HLA molecule up-regulation, 2. HLA
differences between the patient and the donor may lead
to GVHD via T-cell reactivity, and 3. Cytotoxic T lymphocyte
activation arising from excessive cytokine release may lead to
GVHD (2). GVHD is orchestrated by immunologic response
cells within the bone marrow and hematopoietic stem cells,
especially T lymphocytes. Even if both the recipient and the
donor possess the same HLA composition, all allogeneic
recipients are at risk of developing GVHD due to the
existence of minor histocompatibility antigens. mHAs are
polymorphic antigens that contribute independently to HLA.
mHA-1 and mHA-2 antigens expressed on hematopoietic
cells are recognized by alloreactive T-cells and lead to
GVHD (2). Many studies showed that HLA antigens play a
role in GVHD development (3,4). The risk of chronic GVHD
was reported to be significantly higher if the recipient and
donor pairs with HLA class | allele mismatch (5). Despite the
attainment of compatibility among the HLA-A, -B, and -DR

alleles, GVHD is still a major complication that can result in
mortality and morbidity (5).

Some studies indicated a possible relationship between
GVHD and HLA antigens. The compatibility of both classes
of the major histocompatibility complex (MHC) decreases
the rate of mortality associated with GVHD. According to
Wing and colleagues (6), the compatibility of HLA-A and
HLA-B (class |) is as significant as the compatibility of the
HLA-DR alleles (class 1) (6).

This study aimed to examine the influence of HLA antigens
on GVHD incidence between patients with leukemia who
had undergone transplantation from HLA-identical siblings.

METHODS

In 57 blood samples, class | HLA antigens were investigated
using Terasaki microlymphocytotoxicity, whereas class
[l HLA alleles were analyzed with the polymerase chain
reaction - specific primer sequence (PCR-SSP) method. In
the serological method, lymphocytes were isolated, and a
144-well plate containing HLA-A and HLA-B antibodies was
used (7). The presence of DRB gene domains in the DNA
samples was assessed with the PCR-SSP “low resolution”
method using 24 primer pairs. PCR products were subjected
to 2% gel electrophoresis and visualized under UV light
(8). This is a retrospective study from a thesis (03.19.2003).
Therefore, this study was approved by The Administrative
Board of Istanbul University Institute of Health, Istanbul
University, Istanbul, Turkey.

Study Population

The association between HLA antigens and the occurrence
of acute and chronic GVHD was evaluated in 57 patients
with HSCT having HLA-identical sibling donors, of whom 37
were boys and 20 were girls with a mean age of 10.11 years.
All patients had leukemia [acute myeloid leukemia (AML)
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(n=33), acute lymphoblastic leukemia (ALL) (n=15), chronic
myeloid leukemia (CML) (n=9)]. Patients with AML were
treated with busulfan and cyclophosphamide. VP16 and
TBI were given to ALL patients. Patients with CML received
cyclophosphamide and busulfan.

Statistical Analysis

Windows Statistical Package for the Social Sciences
version 21.0 was used for statistical calculations (IBM, USA).
Continuous numerical (quantitative) values were given as
mean + standard deviation (SD) and categorical (nominal)
values as a percentage (%). The associations between HLA
antigens and GVHD and relapse incidence were performed
using Chi-square or Fisher's Exact test. Odds ratios (OR) were
also calculated. Survival was calculated using the Kaplan-
Meier test. Comparison of survival curves between the
groups was done by long rank test. Statistical significance
was accepted when the p-value was <0.05.

RESULTS

Our study group, which underwent HSCT, consists of 57
patients. Of this group, 33 (57.89%) were diagnosed with
AML, 15 with ALL (26.32), and 9 with CML (15.79%). Thirty-
seven of the patients were male and 20 were female with
a mean age of 10.11 years. The patient characteristics are
summarized in Table 1. Additionally, 12 (52.2%) patients
with AML, 6 (26.0%) with ALL, and 5 (21.8%) with CML died,
whereas 21 (61.7%) patients with AML, 9 (26.5%) with ALL,
and 4 (11.8%) with CML were alive. The distribution of
survival after HSCT according to the diagnosis is shown in
Table 2.

Between patients who underwent HSCT, the incidence of
GVHD was found to be 17.5% (n=10). The overall incidence
of relapse was 23.0% (n=13) (Table 3).

Table 1. Characteristic of patients

Patients Frequency % Age of mean *= SD
N=57 - - 10.11+4.05
Diagnosis

AML 33 57.89 9.85+4.04

ALL 15 26.32  9.45%3.99

CML 9 15.79 10.03+4.01

Sex

Female 20 64.91  9.30+4.08

Male 37 35.09 10.54+4.02

AML: Acute myeloid leukemia, ALL: Acute lymphoblastic leukemia, CML:
Chronic myeloid leukemia, SD: Standart deviation

Med J Bakirkoy 2021;17:280-285

The HLA-DRB1*04 allelic frequency [p=0.024, OR: 4.87, 95%
confidence interval (Cl): 1.139-20.874] was higher in patients
who developed GVHD. However, the HLA-DRB1*11 allelic
frequency (p=0.031, OR: 0.12, 95% CI: 0.015-1.077) was
lower in patients who had developed GVHD compared to
patients who did not develop GVHD. Furthermore, HLA-B38
(p=0.002) and HLA-B41 (p=0.002) antigens were only found
in patients who developed GVHD (Table 4). The frequencies
of the HLA-A26 antigen (p=0.012, OR: 7.00 95% CI: 1.300-
37.400) and the HLA-DRB1*11 allele (p=0.037, OR: 4.00 95%
Cl: 1.030-15.400) were higher, whereas that of the HLA-A2
antigen (p=0.033, OR: 0.19, 95% CI: 0.038-0.970) was lower
in patients with relapsed after HSCT. This study revealed
that the HLA-B62 allele (p=0.005, OR: 0.80, 95% ClI: 0.600-
1.070) was only found in patients who had relapsed after
HSCT (Table 4). Our study revealed that the survival rate
after HSCT ranged from 1 to 144 months, with a five-year
survival rate of 57.4%. The survival rate among the 34 living
patients ranged from 12 to 144 months, and that among
the 23 patients who died after HSCT ranged from 1 to 60
months (Figure 1a). The five-year survival rate in girls was
f 62% and that in boys was 59% (Figure 1b). Twenty-one of
the 33 patients with AML survived, and five-year survival was
63%.

Moreover, 9 out of 15 patients with ALL survived, and their
five-year survival rate was 60%. Additionally, 4 out of 9
patients with CML survived, and their five-year survival rate
was 37% (Figure 1c). The five-year survival rate of patients
who developed GVHD was 48% and that in patients who
had not developed GVHD was 58% (Figure 1d).

DISCUSSION

Conventional chemotherapy results in a good prognosis by
curing 70% of pediatric patients with a diagnosis of low-risk

Table 2. Survival rates of patients after HSCT

Survival (n=57) Diagnosis n Frequency %

AML 21 617
Yes (n=34) ALL 9 265
CML 4 1.8

TOTAL 34 100

AML 12 522
ALL 6 26.0
Non=23) CML 5 21.8

TOTAL 23 100

HSCT: Hematopoietic stem cell transplantation, AML: Acute myeloid
leukemia, ALL: Acute lymphoblastic leukemia, CML: Chronic myeloid
leukemia
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Figure 1. a. The survival rate, b. The survival rate according to
diagnosis, c. The survival rate according to sex, d. The survival rate
according to GVHD

GVHD: Graft versus host disease, AML: Acute myeloid leukemia, ALL:
Acute lymphoblastic leukemia, CML: Chronic myeloid leukemia
ALL. In patients with high-risk ALL (chromosome anomaly,
treatment responsiveness, and relapse), allogeneic SCT
is a good therapeutic option (9). HSCT is an important
therapy for hematological diseases (10,11). One of the most
significant complications of HSCT is GVHD, and MHC is

known to affect GVHD and graft rejection (12,13).

A study performed in 751 patients with CML who are
transplanted from HLA-identical siblings revealed that
HLA-A3 antigen was a risk for GVHD, whereas DR1 allele was
shown to be protective against GVHD (2). A study by Kekik
et al. (14) which was conducted in 108 adult patients who
were transplanted with allogeneic bone marrow, reported
that the HLA-A24 allele had a protective role against GVHD
development. Kim et al. (15), who studied 389 patients in
Korea, determined the acute GVDH rate after attention
bias modification training (ABMT) as 34.8% and the chronic
GVHD rate after ABMT as 21.2%. Additionally, patients with
acute GVHD had a high frequency of HLA-B61 and HLA-Cws3;
however, patients with chronic GVHD had a high frequency
of HLA-B54. Another study revealed that the presence of
the HLA-A10 (which is in the sub-group of HLA-A25 and
HLA-A26) and HLA-B7 antigens were found to increase
the risk of acute GVHD, whereas an increased frequency
of HLA-B27 decreased the incidence of chronic GVHD (16).
The number of patients who developed GVHD after HSCT
(n=10) is low, thus previous research is insufficient on this

Table 3. GVHD and relapse rates after the HSCT
17.5%

GVHD (+) (n=10), GVHD (-) (n=47) 82.5%

Survival Frequency %  Survival Frequency %
Yes (n=5) (8.75%)* Yes (n=29) (50.91%)*
No (n=5) (8.75%)* No (n=18) (31.59%)*
Sex

Female
Female (n=5) (8.75%)* (n=15) (26.32%)*
Male (n=5) (8.75%)* Male (n=32) (56.18%)*
Diagnosis
ALL (n=2) (3.5%)* ALL (n=13) (22.82%)*
AML (n=4) (7.0%)* AML (n=29) (50.90%)*
CML (n=4) (7.0%)* CML (n=5) (8.78%)*

Relapse (+) (n=13), 23.0% Relapse (-) (n=44), 77.0%

Survival Frequency %  Survival Frequency %
Yes (n=3) (5.31%)* Yes (n=31) (54.25%)*
No (n=10) (17.69%)* No (n=13) (22.75%)*
Sex

Female
Female (n=5) (8.85%)* (n=15) (26.25%)*
Male (n=8) (14.15%)* Male (n=29) (50.75%)*
Diagnosis
ALL (n=3) (5.31%)* ALL (n=12) (21.00%)*
AML (n=7) (12.38%)* AML (n=26) (45.50%)*
CML (n=3) (5.31%)* CML (n=6) (10.50%)*

*An in-group seen percentage, GVHD: Graft versus host disease, HSCT:
Hematopoietic stem cell transplantation, AML: Acute myeloid leukemia,
ALL: Acute lymphoblastic leukemia, CML: Chronic myeloid leukemia

subject. Cardozo and colleagues, who studied 179 patients,
reported that acute GVHD is positively associated with
HLA-A10, HLA-A26, B55, DRB1*15, and DQB1*05, whereas
HLA-B16 is higher in patients without acute GVHD. Ivana
and colleagues, who studied 96 patients, determined the
acute GVDH rate after HSCT as 31.3% and the chronic GVHD
rate after HSCT as 26.0%. Another study in patients carrying
the HLA-A*01, DRB1*03, and DQB1*03 alleles revealed a
statistically significantly lower ratio of acute GVHD, as well
as the relationship with a higher ratio of chronic GVHD in
patients carrying the HLA-DQB1*06 allele (18).

This study compared patients concerning the HLA
haplotype, class | HLA-B antigens, namely HLA-B38 and
HLA-B41, were not identified in patients who had not
developed GVHD. Meanwhile, the frequencies of the class
[l HLA-DRB1 alleles, HLA-DRB1*04, and HLA-DRB1*11 were
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Table 4. The relationship between HLA and GVHD, relapse

Med J Bakirkoy 2021;17:280-285

GVHD (+) n=10 GVHD (-) n=47 p OR ClI%
HLA % %
B38 2 20 0 0 0.002 0.80 (0.587-1.091)
B41 2 20 0 0 0.002 0.80 (0.587-1.091)
DRB1*04 5 50 8 17 0.024 4.87 (1.139-20.874)
DRB1*11 1 10 22 47 0.031 0.12(0.015-1.077)

Relapse (+) n=13 Relapse (-) n=44 p OR, CI%

% %

A2 2 17 23 51 0.033 0.19 (0.038-0.970)
A26 4 33 3 7 0.012 7.00 (1.300-37.400)
B62 2 17 0 0 0.005 0.80 (0.600-1.070)
DRB1*11 8 67 15 33 0.037 4.00 (1.030-15.400)

%: Within-group percentage [GVHD (+) / GVHD (-)], Cl: Confidence interval, GVHD: Graft versus host disease, HLA: Human leukocyte antigens, OR: Odds ratio

higher and lower, respectively, in patients who developed
GVHD compared to patients who did not develop GVHD.

Among 57 patients, 13 had relapsed (23.0%). The relapse
frequency was higher in patients with AML (7/13). The
comparison of patients with and without relapse revealed
that, in patients with AML, the HLA-A26 frequency was higher
but the HLA-A2 frequency was lower, which corroborates the
idea of Von Fliedner et al. (19) that the presence of HLA-A2
is a sign of a good prognosis. Our study revealed that the
HLA-DRB1*11 allelic frequency was higher in patients with
relapsed HSCT, similar to previous studies that showed that
the allelic frequency of this HLA is higher in patients with
AML (19). Thus, a high frequency of the HLA-DRB1*11 allele
could be a sign of a poor prognosis.

The rate of the HLA-A24 antigen was higher in patients
who survived, whereas the frequencies of the HLA-A26 and
HLA-B8 antigens were higher in patients who died after
HSCT. HLA-A26 could be assessed as a bad prognosis
factor because the HLA-A10 antigen increased the risk of
acute GVHD and that the five-year survival rate of patients
who developed GVHD is poor compared to that of patients
who did not develop GVHD (16).

CONCLUSION

This study is very important since it evaluates the relationship
of HLA class with GVHD, recurrence, and survival in children
after HSCT. This study incorporated 57 cases from the
genetic pool of the Turkish population, but larger studies
must be performed in the future.

284

ETHICS

Ethics Committee Approval: This is a retrospective
study from a thesis (03.19.2003). Therefore, this study was
approved by The Administrative Board of Istanbul University
Institute of Health, Istanbul University, Istanbul, Turkey.

Informed Consent: This is a retrospective study.

Authorship Contributions

Surgical and Medical Practices: K.O., S.A., Concept: K.O.,
FS.0., Design: K.O., H.S.C., Data Collection or Processing:
K.O., FS.O, Analysis or Interpretation: KO., FS.O., YO,
H.S.C., M.C,, Literature Search: K.O., FS.O., RO., Writing:
K.O. FS.O., HS.C.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

REFERENCES

1. Roitt IM. Essential Immunology. London: Blackwell Science; 1997.

2. Clark RE, Hermans J, Madrigal A, Nachbaur D, Kropshofer G,
Gratwohl A, et al. HLA-A3 increases and HLA-DR1 decreases the
risk of acute graft-versus-host disease after HLA-matched sibling
bone marrow transplantation for chronic myelogenous leukaemia.
Br J Haematol 2001;114:36-41.

3. Askonas BA, Openshaw PJ. MHC and antijen presentation.
Immunol Today 1989;10:396-7.

4. Long EO. Processing requirements for presentation of antigens to
T lymphocytes. Curr Opin Immunol 1988;1:98-102.

5. Greinix HT, Faé |, Schneider B, Rosenmayr A, Mitterschiffthaler A,
Pelzmann B, et al. Impact of HLA class | high-resolution mismatches
on chronic graft-versus-host disease and survival of patients given
hematopoietic stem cell grafts from unrelated donors. Bone
Marrow Transplant 2005;35:57-62.



Ozdilli et al. HLA, GVHD HSCT in Pediatric Patients

Leung WH, Turner V, Richardson SL, Benaim E, Hale G, Horwitz EM,
et al. Effect of HLA class | or class Il incompatibility in pediatric

marrow transplantation from unrelated and related donors. Human
Immunol 2001;62:399-407.

Terasaki Pl, McClelland JD. Microdroplet assay of human serum
cytotoxins. Nature 1964,204:998-1000.

Olerup O, Zetterquist H. HLA-DR typing by PCR amplification with
sequence-specific primers (PCR-SSP) in 2 hours: an alternative
to serological DR typing in clinical practice including donor-

recipient matching in cadaveric transplantation. Tissue Antigens
1992;39:225-35.

Jernberg AG, Remberger M, Ringden O, Winiarski J. Risk factors in
pediatric stem cell transplantation for leukemia. Pediatr Transplant
2004;8:464-74.

. Hofforand AV, Pettit JE. Acute Leukemias, Oxford, Blackwell

Scientific Publications; 1993.

. Lanzkowsky P. Bone Marrow Transplantation, New York: Churchill

Livingstone; 1995.

. Roitt I, Brostff J, Male D. Immunology. London: Mosby-Year Book;

1993.

. Trowsdale J. Organization of the human MHC. In: Svejgaard A,

Buus Soren, Fugger L, editors. HLA and Disease-the Molecular
Basis. Alfred Benzon Symposium 40, Copenhagen; 1997. p. 21-32.

. Kekik C, Besisik SK, Seyhun Y, Oguz FS, Sargin D, Carin MN.

Relationship Between HLA Tissue Type, CMV Infection, and Acute

Graft-vs-Host Disease After Allogeneic Hematopoietic Stem
Cell Transplantation: Single-Center Experience. Transplant Proc
2009;41:3859-62.

. Kim HJ, Park SJ, Im HW, Kim DW, Min WS, Kim HK, et al. The

association of HLA antigen and GVHD in allogeneic hemopoietic
stem cell transplantation with histocompatible sibling donor: a
single-center experience in Korea. Int J Hematol 2002;76:267-71.

. Remberger M, Persson U, Hauzenberger D, Ringden O. An

association between human leucocyte antigen alleles and acute and
chronic graft-versus-host disease after allogeneic haematopoietic
stem cell transplantation. Br J Haematol 2002;119:751-9.

. Cardozo DM, Lieber SR, Marques SB, Aranha FJ, Vigorito AC, Souza

CA, et al. Association between human leukocyte antigens and graft-
versus-host diseases occurrence after allogenic hematopoietic
stem cell transplantation. Sao Paula Med J 2012;130:219-24.

. Ivana S, Bojtarova E, Kovacova M, Kluckova K, Kusikova M, Mistrik

M, et al. Individual HLA alleles and risk of graft-versus-host diseases
after haematopoietic stem cell transplantation from HLA-identical
siblings. Biologia 2020;75:2045-52.

. Von Fliedner VE, Sultan Khan Z, Jeannet M. HLA-A and HLA-B

antigens in acute leukemia: A2--B12 phenotypes correlate with
longer survival in acute myelogenous leukemia. Acta Haematol
1981,65:73-8.

285



® Med J Bakirkoy 2021;17:286-292
Medical Journal of Bakirkéy DOI: 10.4274/BMJ.galenos.2021.86158

(=3 (=

Research

The Effects of Postpartum Education in Primipara
Mothers on Their Readiness for Hospital Discharge and
Maternal Self-confidence

Primipar Annelere Verilen Postpartum Egitimin Taburculuga Hazir Olugluk
Dizeyi ile Annelik Ozglvenine Etkisi

Betiil S6nmez!, © Rojjin Mamuk?
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2Eastern Mediterranean University, Faculty of Sciences, Department of Nursing, Famagusta, North Cyprus

ABSTRACT

Objective: The postpartum period is one of the most critical periods of a woman. Thus, this study aimed to determine the effect of the
postpartum education that is provided to mothers on the readiness for hospital discharge and maternal self-confidence.

Methods: This quasi-experimental study, with a non-random post-test control group, included all postpartum mothers who are hospitalized in
a state hospital, including 102 primipara postpartum mothers (50 patients for the experimental group and 52 for the control group). Data were
collected using a personal information form, Pharis self-confidence scale (PSCS), and Readiness for Hospital Discharge Scale-New Mother form
(RHD-NMF). No intervention was made to the control group except for data collection. The experimental group took structured postpartum and
neonatal care education and data were collected.

Results: The study showed that the experimental group’s PSCS scores, the mean RHD-NMF total scores, and the RHD-NMF personal status,
knowledge, and ability subscales were significantly higher than the control group (p<0.05). Furthermore, a significant positive correlation was
determined between the two scales (p<0.05).

Conclusion: This study revealed that postpartum education supports mothers’ readiness for hospital discharge and maternal self-confidence.
Therefore, it should be routinely practiced in hospitals.
Keywords: Education, postpartum period, readiness for hospital discharge, self-confidence, women

6z

Amag: Dogum sonu dénem kadin yasaminin en kritik evrelerinden biridir. Bu ¢alismada da dogum sonrasi annelere verilen postpartum egitimin
taburculuga hazir olugluk diizeyi ile annelik 6zgiivenine etkisini belirlemek amaclandi.

Gereg ve Yontem: Calisma yari deneysel randomize olmayan gruplarda son test kontrol gruplu olarak tasarlandi. Calismanin evrenini bir devlet
hastanesinde yatmakta olan lohusalarin tamami, érneklemini ise 6rneklem segim kriterlerine uyan 102 (Deney 50/Kontrol 52) primipar lohusa
olusturdu. Verilerin toplanmasi asamasinda kisisel bilgi formu, Hastane Taburculuguna Hazir Olugluk Olgegi-Yeni Dogum Yapmig Anne formu
(HTHO-YDAF), pharis zgiiven 8lgegdi (POO) kullanildi. Kontrol grubuna veri toplama formlarinin uygulanmast haricinde herhangi bir miidahalede
bulunulmadi. Deney grubuna ise yapilandiriimis Lohusalik ve Yenidogan Bakimi Egitimi verildikten sonra veri toplama araglari uygulandi.

Bulgular: Calismada POO puanlari, HTHO-YDAF'nin toplam ortalama &lcek puani ile HTHO-YDAF'nin kisisel durum, bilgi ve yetenek alt
boyutlarinin deney grubu; HTHO-YDAF'nin beklenen destek alt boyutunun ise kontrol grubu lehine anlamli fark gésterdigi saptandi (p<0,05).
Ayrica iki 6lgek puanlar arasinda istatistiksel olarak anlamli ve pozitif yénde korelasyonlar oldugu tespit edildi (p<0,05).

Sonug: Bu calisma taburculuk dncesi verilen postpartum egitimin, lohusalarin taburculuga hazir olusluk diizeyi ile annelik ézgiivenini olumlu
yonde destekledigi ve bu nedenle hastanelerde rutin olarak uygulanmasi gerektigini géstermektedir.

Anahtar Kelimeler: Egitim, dogum sonu dénem, taburculuda hazir olusluk, kadinlar, 6zgtiven

Address for Correspondence: Rojjin Mamuk, Eastern Mediterranean University, Faculty of Sciences, Department of Nursing,
Famagusta, North Cyprus

Phone: +90 392 630 39 39 E-mail: rojinmamuk@gmail.com ORCID ID: orcid.org/0000-0003-3612-2010

Cite as: S6nmez B, Mamuk R. The Effects of Postpartum Education in Primipara Mothers on their Readiness for Hospital Discharge and Maternal
Self-confidence. Med J Bakirkoy 2021;17:286-292 Received: 07.01.2021
Accepted: 19.11.2021

286 ©Copyright 2021 by Medical Journal of Bakirkdy published by Galenos Yayinevi.


https://orcid.org/0000-0002-8256-5165
https://orcid.org/0000-0003-3612-2010

Sénmez and Mamuk. Readiness for Discharge and Maternal Self-confidence

INTRODUCTION

The postpartum period is a critical term that involves several
physical and psychosocial changes, as well as new roles and
responsibilities. Thus, protecting and increasing both the
mother's and the baby's health is critical (1,2). Today, most
deliveries occur in the hospitals; however, postpartum care
duration is very limited due to early discharge (3,4). The
professional healthcare that is provided to families in the
hospitals in the countries with postpartum home care and
follow-up services is retained at home too, which makes
postpartum early discharge advantageous for the family
and health economy (3,5). However, this is not the case for
countries that have no or insufficient prenatal training and
consultancy services and postpartum home care (6,7).

Parental attitudes and behaviors are factors that affect the
healthy growth and development of ababy (8,9). The parental
self-confidence level is known to affect the attitudes and
behaviors of parents (10-12). Nevertheless, physical changes
during the early postpartum period, such as breastfeeding,
bleeding, pain, and medical interventions if any, adaptation
to motherhood, and parental self-confidence processes,
occur (13,14). Studies showed a negative correlation
between maternal self-confidence and stress, anxiety, and
postpartum depression based on physical changes (15,16).
Particularly, primipara, young mothers, mothers in the risky
postpartum period, and those with premature babies need
more support for information on self-care and baby-care
(17,18). Therefore, training is organized that considers all
mothers’ skills, self-confidence, and support elements,
especially those under risk information on self-care and
baby-care (19,20).

Studies indicated that
information affect mothers’ readiness for hospital discharge

postpartum education and
(21-23) and maternal self-confidence (24-26). However, no
study has searched for the relationship between readiness
for hospital discharge after planned postpartum education
and maternal self-confidence.

Aim
This study aimed to determine the effect of the postpartum

education that is provided to mothers on the readiness for
hospital discharge and maternal self-confidence.

Research Hypotheses

H,: A difference is found between the scores of mothers
who received and those who did not receive postpartum
and neonatal care education from the readiness for hospital
discharge scale-new mother form (RHD-NMF).

H,: A difference is found between the scores of mothers
who received and those who did not receive postpartum
and neonatal care education from the Pharis self-confidence
scale (PSCS).

H,: A correlation is found between the scores of RHD-NMF
and the PSCS.

METHODS

Study Design

This is a quasi-experimental study with a non-random post-
test control group.

Participants and Setting

The study was conducted between May 1 and November 1,
2019, in a gynecology clinic in a public hospital in Northern
Cyprus. As hospital protocol, hospital discharge was 24 h for
non-risky postpartum and neonatal vaginal deliveries and
72 h for cesarean (C-section) deliveries. The hospital did not
offer structured education for postpartum and neonatal care
during pregnancy or postpartum period. The population
of the study consisted of all postpartum mothers who are
hospitalized in the gynecology clinics between the above-
mentioned dates. Its impact size was calculated as d = 0.75,
taking the total mean score that is obtained in the study of
Burucu and Akin (21) as reference. With help of G*Power
3.1.9.2 software, the sample size that is needed for 95%
power was 82 in total (41 in the experimental group and 41
in the control group). Considering potential drop-outs, the
study was completed with 102 postpartum mothers (50 in
the experimental and 50 in the control group). Additionally,
the sampling criteria included primipara, postpartum
mothers, over 18 years old, with Turkish literacy, no health
problems of themselves or their babies, and are ready for
discharge.

Data Collection Tools

The data were collected using personal information form,
RHD-NMF, and PSCS.

Personal Information Form

The questionnaire was developed by the researcher, which
included 18 questions regarding the mothers’ socio-
demographic, obstetric, and postpartum characteristics
(21,27,28).

RHD-NMF

The validity and reliability study of the scale was developed
to determine the postpartum mothers’ early readiness for
hospital discharge as conducted by Weiss et al. (29) in 2006
and Weiss and Piacentine (30). The validity and reliability of
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the Turkish version were done by Akin and Sahingeri (27) This
scale consisted of 4 subscales and 23 items in total. The first
item was about the mother’s readiness for planned discharge
that is answered with a binary response (dichotomous) (yes/
no) and was not included in the scoring. Other items were
scored “0" to "10” by Likert-type scoring (27).

ltems 2-9 were included in the first subscale (personal
status). The third and sixth items were reverse scored.
The second subscale (Knowledge) included items 10-
16, the third subscale (Ability) included items 17-19, and
the fourth subscale (expected support) included items
"0" the highest
was “220.” A higher score indicated higher readiness for
hospital discharge, whereas lower scores indicated less
readiness for hospital discharge. The scale was designed

20-23. The lowest obtainable score was

for hospital discharge. The Cronbach’s Alpha value was 0.70
for its Turkish version (27). This value was found at 0.89 in the
current study.

PSCS

The Turkish validity and reliability study of this scale that
evaluates the self-confidence feelings of parents on daily
maternal care was performed by Calisir (28) with the
reliability coefficient between 0.86 and 0.85. The PSCS is
a five point-scale that consists of 13 items. Each baby-care
item was scaled from 1 to 5 (none, few, partially, mostly, and
completely). The lowest obtainable score from the scale
was 13 and the highest was 65. A higher score indicated an
increased self-confidence of parents about baby-care (28).
The Cronbach’s Alpha value was 0.94 in this study.

Education Plan Used in the Study

The education was planned at least postpartum 6 h for
vaginal delivery and 24 h for C-section post-operation and
takes approximately 60 min when mothers felt ready to
receive an education. Education included follow-up of uterus
involution and bleeding, perineum care, breastfeeding,
drug use, postpartum risk symptoms, emergencies that
require hospital admission, and contraception. Neonatal
care education primarily included taking the baby on the
lap, umbilical cord care, diaper change, baby bath, dressing
the baby, and emergency hospital admissions. Furthermore,
mothers were given a manual that was developed by the
researchers. The manual, in addition to the above-mentioned
issues, included postpartum physical and psychological
changes, general hygiene, sleep and rest, time to begin
intercourse, nutrition, newborn characteristics, screening
programs, vaccination schedule, and contact addresses of
health institutions and organizations that can be urgently
referred.
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The education plan and the manual were prepared
according to the topics proposed by the Turkish Ministry
of Health for pregnant patients (20). Before the pilot study,
expert opinion and approval of four academics, midwives,
and nurses were obtained. Education was supported by a
demonstration using breast model, doll, bathtub, diapers,
etc. materials. Patient rooms are not suitable for education,
thus a room was reserved in the clinic to provide comfort for
mothers and babies and use for education purposes.

Data Collection

The data of the control group were first collected to prevent
interaction of the experimental and control groups. In the
control group, pre-interview was made with mothers giving
vaginal birth who are interviewed 6 h postpartum and
mothers giving C-section interviewed 24 h post-operation.
Participants were informed about the aim of the study
before obtaining their consent and filling out the personal
information form. Then, they filled out the RHD-NMF and
PSCS before hospital discharge based on their statements.
After the forms were filled, each mother was given an
educational manual aside from the “postpartum and
neonatal care education.” However, no data were collected
from this group regarding education.

A similar procedure took place for the data collected from
the experimental group. After the personal information
form was filled, postpartum and neonatal care education
was given to mothers at a time when they felt ready and
education manuals were distributed. Finally, they filled the
RHD-NMF and PSCS based on their statements before
hospital discharge. A pre-administration on 12 postpartum
mothers was applied before the study. The study took its
final shape based on the results. Cases that are included in
the pre-administration were excluded.

Statistical Analyses

The statistical analyses were made using Statistical Package
for the Social Sciences version 24.0. Data were analyzed
using the chi-square test, and the adaptation of the scale
scores to normal distribution was examined using the
Kolmogorov-Smirnov test, Shapiro-Wilk test, and QQ plot
graphic. The scale scores showed normal distribution, thus
the groups were compared using an independent sample
t-test. The correlations between RHD-NMF and PSCS scores
were analyzed using the Pearson test. The significance level
was found as p-values of <0.05. The study was approved by
the Ethics Committee of Eastern Mediterranean University
(ETK00-2019-0113, date: 26.04.2019). Additionally, the
consent form following the Declaration of Helsinki was
obtained from all participants.
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RESULTS

The socio-demographic and obstetric characteristics of the
groups are shown in Table 1. No difference was found in
the socio-demographic and obstetric characteristics of the
groups (p>0.05).

Table 2 shows the mothers’ comparison of mean scores from
the scales. The analyses indicated that the experimental
group’s PSCS and RHD-NMF total score and the scores
from personal status, knowledge, and ability subscales were
higher compared to the control group (p<0.05). However,
the mothers’ scores in the control group from the RHD-NMF
expected support subscale were higher than those of the
experimental group (p<0.05).

Table 3 shows the correlation analysis findings between
the mothers” RHD-NMF and PSCS scores. Regardless of
the experimental or control group, a positive significant
correlation was found between the scores of mothers from
the overall RHD-NMF, personal status, knowledge, and
ability subscales, and PSCS scores (p<0.05). Additionally,
the intergroup comparison found positive significant
correlations between the scores of the experimental group
from the overall RHD-NMF and knowledge subscale and
the scores from PSCS (p<0.05). As for the control group,
positive significant correlations were found between the
mothers’ scores from overall RHD-NMF, personal status,
knowledge, and ability subscales, and PSCS scores (p<0.05).

DISCUSSION

The groups have similarities in socio-demographic and
obstetric characteristics (p>0.05, Table 1). However, the
readiness level of mothers in the experimental group who
received an education was higher than those who did not
receive education (p<0.05, Table 2). Similar studies that
investigated the pregnancy and/or postpartum education
or information showed that RHD-NMF total scale scores of
the groups that receive education were higher than those
who did not receive education (21,27,31-34). Another study
showed no significant difference between the RHD-NMF
total scale scores of mothers who received and who did
not receive education; however, a significant difference was
found between their RHD-NMF mean scores according to
education subjects (35). Based on the samples from the
literature and our study results, the postpartum period and
discharge preparation increased the mothers’ readiness for
hospital discharge.

The statistical analysis showed a significant difference
in favor of the experimental group regarding the RHD-
NMF “personal status” subscale (p<0.05, Table 2). This

finding supported the results of similar two studies (32-34).
Contrarily, another study showed no difference between
the groups in the personal status mean score (33). Samples
from the literature and findings of this study indicated that
postpartum and baby-care education increased mothers'’
physical welfare and readiness to return home after delivery.

The scores of the groups from RHD-NMF “Knowledge”
and "Ability” subscales were compared and a statistical
difference was found in favor of the experimental group
(p<0.05, Table 2). Similar studies revealed that the mean
scores of mothers in the education group from the
knowledge and ability subscales were higher than those
who did not receive education (32-34). Literature samples
and our study results indicated that postpartum and baby-
care education increased mothers’ knowledge level and
thus, their ability perception on the matter as intended.

Unlike other subscales and total scale scores, the “expected
support” mean score was significantly higher in the control
group (p<0.05, Table 2). Findings from similar studies
differed from those obtained subscale results (32-34).

This study assessed the effects of postpartum and baby-
care education on maternal self-confidence using PSCS and
showed a significant difference in favor of the experimental
group regarding mean score from the scale (p<0.05/Table
2). Similar studies found that the PSCS total mean score of
mothers who received an education was higher compared
to those who did not (24-26). Samples from the literature
and our study results revealed that postpartum education is
efficient in increasing maternal self-confidence.

The correlation between RHD-NMF and PSCS mean score
was also analyzed in this study. As the mothers’ scores
from the overall RHD-NMF increased, the scores that
are obtained from PSCS also increased (p<0.05, Table 3).
This finding showed a positive correlation between the
mothers’ readiness for early hospital discharge and parental
self-confidence. Therefore, postpartum and baby-care
education, as in this study, can increase mothers’ readiness
for hospital discharge, thus their self-confidence in providing
baby-care.

CONCLUSION

The postpartum and baby-care education provided to
primipara postpartum mothers before hospital discharge
increased the readiness level for hospital discharge and the
scores of maternal self-confidence. Furthermore, a positive
correlation was found between the two scales. Thus,
the offered education possibly prepares the mothers for
discharge and supports parental self-confidence.
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Table 1. Comparison of mothers’ socio-demographic and obstetric characteristics

Experimental group  Control group  Total

(n=50) (n=52) (n=102) X2 p-value
n % n % n %
Age 24.42+5.82 24.63+4.77 24.52+5.28
21 years of age and below 19 38.00 14 26.92 33 3235
22-28 years of age 24 48.00 27 51.92 51 50.00 1.784 0.410
29 years of age and above 7 14.00 11 21.15 18  17.65
Educational status
Primary school 3 6.00 4 7.69 7 6.86
Secondary school 20 40.00 19 36.54 39 3824
0.225 0.974
High school 20 40.00 22 42.31 42 41.18
University or higher 7 14.00 7 13.46 14 1373
Employment status
Employed 18 36.00 23 44.23 41 40.20
0.718 0.397
Unemployed 32 64.00 29 55.77 61  59.80
Family type
Extended family 9 18.00 7 13.46 16 15.69
*1.37 0.518
Nuclear family 41 82.00 45 86.54 86  84.31
Income status
Less income than expense 20 40.00 13 25.00 33 3235
*3.38 0.184
Equal income and expense 30 60.00 39 75.00 69  67.65
Health insurance
Yes 49 98.00 49 94.23 98  96.08
No 1 2.00 3 577 4 3% )
Number of pregnancy
Once 46 92.00 46 88.46 92  90.20
Two or more 4 8.00 6 11.54 10 98 )
Number of abortion
None 50 100.0 48 92.31 98  96.08
One or more 0 0.00 5 961 5 49 )
Planning pregnancy
Planned pregnancy 45 90.00 49 94.23 94 9216
Unplanned pregnancy 5 10.00 3 5.77 8 7.84 )
Receiving prenatal care
Yes 49 98.00 52 100.0 101 99.02
No 1 2.00 0 000 1 098 _
Number of prenatal care
9 and below 16 32.00 24 46.15 40 39.22
Between 10 and 15 22 44.00 13 25.00 35  34.31 4,444 0.108
16 and above 11 22.00 15 28.85 26 25.49

% Chi-square analysis *Fisher exact test was used. p>0.05
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Table 2. Comparison of mothers’ scores from readiness for hospital discharge scale-new mother form (RHD-NMF) and Pharis self-

confidence scale (PSCS)

Group n x s *t p-values
Experiment 50 59.52 12.02
Personal 6,476 0.000%*
status Control 52 4452 11.38
Experiment 50 58.84 7.48
Information 16,476 0.000**
Control 52  27.02 11.52
Experiment 50 2526 3.81
Ability 6,840 0.000**
Control 52  20.02 3.93
Experiment 50 14.62 7.70
Expected £ 2,243 0.027%
support Control 52 17.85 6.82
i Experiment 50 158.24 20.92
RAD-NMF 10,959 0.000%*
ota Control 52 109.40 23.92
Group n s Z* P
Pharis Self-Confidence Experiment 50 60.30 4.33
Scale 18,335 0.000**
Control 52  37.50 7.70

*Unpaired t-test was used, **p<0.05, RHD-NMF: Readiness for hospital discharge scale-new mother form

Table 3. Correlation between the mothers’ scores from the
readiness for hospital discharge scale-new mother (RHD-NMF)
and Pharis self-confidence scale (PSCS)

Pharis Self-confidence scale

Experiment
Control  Total

0172 0294 0573
p 0233  0.034** 0.000**
™ 0.461 0.545  0.880
p  0.001*  0.000** 0.000**
™ 0105 0299  0.584
p 0467 0032 0.000**
04175  -0.100  -0.190
p 0223 0480  0.055

Readiness for 0347 0423 0774

discharge p  0.014**  0.002** 0.000%*

*The Pearson correlation test was used, **p<0.05

Personal status

Information

Ability
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ABSTRACT

Objective: The pancreas is a vital organ that produces metabolic hormones and enzymes. Type Il diabetes either arises from defective insulin
secretion from pancreatic beta-cell cells or a diminished pancreatic beta-cell mass. The possible effects of grape seed extract on various
metabolic diseases have been investigated in recent years. This study was designed to determine the effect of grape seed extract therapy on
pancreatic mass.

Methods: Twenty-five rats were partitioned in five groups: control, diabetes and treatment groups in which was administered 100, 200, and
400 mg/kg of the grape seed extract, respectively. Regarding the origin of diabetic rats, 35 mg/kg of STZ was injected intraperitoneally into the
diabetic control and treatment groups. The grape seed extract was administered to the treatment groups via gavage per the indicated doses
(100, 200, and 400 mg/kg extract) for 28 days. All rats were dispatched post treatment. After dispatching the rodents, their pancreatic masses
were obtainedand noted. Data analysis was performed in order to determine the differences between groups using the Statistical Package for
Social Sciences version 22-SPSS (IBM Statistics 22).

Results: The pancreatic mass in diabetic rats was significantly (p<0.05) lower relative to the control rats. Equally, the pancreatic increased
significantly in every treatment group compared to the control and diabetic groups (p<0.05). This increase was highest with the 400 mg/kg
extract dose.

Conclusion: Grape seed extracts might be effective reversing pancreatic insufficiency in STZ-diabetic rats.

Keywords: Experimental diabetes mellitus, grape seed extract, pancreas, streptozotocin

06z
Amag: Pankreas metabolik hormonlar ve enzimler lreten hayati bir organdir. Tip Il diyabet, pankreatik beta hiicre hiicrelerinden insilin
sekresyonundaki bir basarisizliktan veya pankreatik beta hiicre kitlesindeki bir azalmadan kaynaklanir. Uziim gekirdegi ekstresinin gesitli metabolik

hastaliklar Gzerindeki olasi etkileri de son yillarda arastirilmaktadir. Bu ¢alisma, tGzim cekirdegi ekstresi tedavisinin pankreas agirhdi tizerindeki
etkisini belirlemek igin tasarlanmustir.

Gereg ve Yontem: Yirmi bes sican bes gruba ayrildi: Sirasiyla 100, 200 ve 400 mg/kg ekstrakt uygulanan kontrol, diyabet ve tedavi gruplari.
Diyabetik sicanlar olusturmak icin 35 mg/kg doz STZ diyabet kontrol ve tedavi gruplarina introperitonal olarak enjekte edildi. Uziim gekirdegi
ekstresi 28 giin boyunca belirtilen dozlarda (100, 200 ve 400 mg/kg ekstrakt) gavaj yoluyla tedavi gruplarina verildi. Tim sicanlar tedavi sonrasi
sakrifiye edildi. Sekrifiye edildikten sonra pankreas agirliklari tartildi ve not edildi. SPSS yazilimi (IBM Statistics 22) kullanilarak gruplar arasindaki
farklari belirlemek igin istatistiksel analizler yapildi.

Sonug: Diyabetik sicanlarda pankreas agirligi, kontrol sicanlarina gore anlamli olarak daha dusikti (p<0,05). Ayrica pankreas agirligi kontrol ve
diyabet gruplarina gére tiim tedavi gruplarinda anlamli olarak artmistir (p<0,05). Bu artis, 400 mg/kg ekstrakt dozunda en yUksekti.

Sonug: Uziim cekirdegi ekstresi, STZ-diyabetik sicanlarda pankreatik yetmezligi diizeltmede etkili olabilir.

Anahtar Kelimeler: Deneysel diabetes mellitus, Uziim ¢ekirdegi ekstresi, pankreas, streptozotosin
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INTRODUCTION

The pancreas is a vital endocrine and exocrine organ that
produces different hormones and enzymes (1). An altered
functionin this organ could directly influence the physiological
functions of the body (2,3). Type Il diabetes occurs when the
pancreas is unable to meet the metabolic needs resulting
either from a i pancreatic p-cells dysfunction of insulin
production or decreased beta-cell mass (4,5). Diabetes is
one of the prevalent non-communicable diseases globally.
It is disease characterized by a chronic hyperglycemia. In
recent times, the global prevalence of diabetes has been
rising steadily. It is believed by the International Diabetes
Federation that the total number of diabetic victims
worldwide will be approximately 642 million (6).

Streptozotocin (STZ) is a biochemical agent obtained
"streptomycetes achromogenes” exhibiting diabetogenic
properties and widely used in the generation of
experimentally induced diabetes in animals (7,8). It was first
reported by Rakieten that STZ selectively affects p-cells in
Langerhans islets and has a highly specific diabetogenic
effect (9). Its initial effect constitutes inhibiting p-cell
response to glucose (10), followed by permanent cell
damage and loss of function (11).

Traditional insulin treatment is inadequate due to reasons
such as supply, storage and side effects, especially
in developing countries. Thus, in recent times, newly
developed alternatives include the use of natural or
synthetic antidiabetic agents (12,13). Also, herbal therapies
have been used in the management of diabetes in various
regions in our country, as a result scientific studies are being
carried to investigate thee hypoglycemic properties of
these medicinal herbs (12).

Grape seed was first extracted in France in 1951 and was
initially found to have auxiliary effects with vitamin C (14).
Grape seeds are an important source of antioxidants
because they are rich in flavonoids like catechin, epicatechin,
procyanidins, anthocyanins, gallic acid, and phenolics such
as ellagic acid, as well as stilbenes such as resveratrol and
piceid (15). It has been reported to have beneficial effects
on insulin resistance or diabetes, which occurs due to a
decrease in the antioxidant content of the body (16,17).
Grape seeds have not been reported by any study to
have any in vivo side effects till date. However, it has been
used as a nutritional supplement in America and Europe
for many years. In addition, grape seed is included in the
GRAS (generally considered safe) category by the U.S. Food
and Drug Administration. The recommended daily dose of
grape seed is between 100 and 300 mg (18).
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The aim of this study was to investigate the effect of grape
seed extracts on the pancreatic mass of rats on a high-fat
diet and induced with low-dose STZ.

METHODS

Preparation of Grape Seed Extract

In this study, the red Globe grape seed (Vitis vinifera L.)
varieties were used. Grape seeds, which constitute the
herbal agents of the study, were separated from the cluster
and their seeds were extracted. These seeds were then
washed and dried at room temperature on blotter paper.
The dried grape seeds were crushed into the powdered form
and later extracted using the Downey et al. (19) method.
The crude extract obtained was weighed to calculate the
extraction efficiency afterwhich it was then lyophilized. The
lyophilized extract was later dissolved in distilled water at
concentrations of 100 mg/kg, 200 mg/kg, and 400 mg/kg.

Creating Experimental Diabetic Animal Model

Ethical approval for this study was obtained from the
Konya Necmettin Erbakan University Experimental Medical
Research Ethics Committee and Application Center for
this study (decision no: 2013/005). In this study, the Wistar-
Albino race rats (8-12-week-old female) for the experiment.
The experimental rodents were obtained from the Konya
Erbakan Medical
Research and Application Center. The ages and especially

Necmettin University Experimental
live weights of the subjects were provided to be similar.
They were housed at 220C+20C, 12 hours in a dark and
12 hours in a lighted environment. Feed and water were
provided as ad libitum. Blood samples were collected
from rats that completed the adaptation phase, the fasting
blood sugar levels and lipid profiles were determined. In
animals with statistically similar lipid profiles (p<0.05), an
experimental type |l diabetes model was induced according
to the Srinivasan et al. method (20). The rats used in this
study were separated into five groups as follows; the control
group, the diabetes group and treatment group with 100,
200, and 400 mg/kg extracts administerd respectively. In
order to experimentally induce diabetes, 35 mg/kg dose of
STZ was dissolved in citrate buffer (pH 4.5) and administered
as an intraperitoneal injection to rats in the diabetes and
treatment groups. After 72 hours, the caudal vein blood
sugar levels of the rats were measured with the aid of an
autoanalyzer (Biotecnica Instruments, BT3000 Plus, lItaly).
Following this measurement, rats above 300 mg/dL were
considered diabetic and included in the study (20).
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Applying the Extract to the Rats and Measuring
Pancreatic Masses

The treatment group rats were given to extract in each
experimental group (100 mg/kg, 200 mg/kg, and 400 mg/
kg extract) at a specified dose of gavage once daily for 28
days. At the end of this period, animals were euthanized,
pancreatic masses were obtained and noted.

Statistical Analysis

Data analysis was performed using the IBM SPSS Statistics
220 (IBM Corp., Armonk, New York, USA) statistical
software. Regarding descriptive statistics, the number of
units (n), percent (%), meantstandard deviation (mean =
SD), median (25%-75% percentile) values were reported. The
normality distribution of the data with respect to numerical
variables was evaluated by Shapiro-Wilk normality test
and Q-Q graphs. For normally distributed variables, group
comparisons over time were performed using the two-way
analysis of variance in repeated measurements, meanwhile,
multiple comparisons were performed by use of the Tukey
HSD test.

Comparisons of the mean between two groups was done
by parametric Student's t-test and comparisons between
more than two groups were obtained by the One-Way
ANOVA test. The Duncan test was performed to evaluate
the significant difference between the groups following
obtention of statistically significant ANOVA results. P<0.05
value was considered statistically significant.

RESULT

Concerning the findings of this study, pancreatic weight
was observed to be significantly lower in the diabetic rats
(0.66+0.20) compared to the controlrats (0.88+0.31) (p<0.05).
In addition, pancreatic weight increased significantly in
every treatment group relative to the control and diabetic
groups (p<0.05). The greatest increase was obtained from
the extract treated group being 400 mg/kg (1.32+0.16)
(Figure 1).

DISCUSSION

Diabetes is a chronic metabolic disease characterized
by high blood sugar levels, which, over time, could lead
to severe cardiovascular, ocular, renal, and neurological
damage. Type Il diabetes is most common, and develops
especially in adults with insulinoresistance or insulinopenia.
Beta cell dysfunction in pancreatic islets is one of the major
causes of diabetes (21). Various studies in patients with type
Il diabetes have revealed a 7%-22% reduction in pancreatic
volume using ultrasound, CT, and MRI (22-24). Several

PANCREAS WEIGHT

16
14

1,2

0,8
0,6
0,4
0,2

CONTROL DIABETIC 100 mg /kg | 200 mg /kg | 400 mg /kg
CONTROL EXTRACT EXTRACT EXTRACT
WPancreas weight | 0.88+0.31 0.6610.20 0.92+0.13 1.04+0.11 1,32+0.16

Figure 1. Average pancreatic weight change graphical illustration of
experimental rats measured in five groups

studies have been conducted on the recovery of damaged
pancreatic p-cells. In a study involving primates, a slight
decrease in pancreatic volume was observed 2-6 months
after inhibition of insulin secretion with low dose STZ (25).
Against STZ-induced diabetic rats, “G. latifolium” and
"O. gratissimum” leaf extracts were found to significantly
reduce pancreatic weight (26). In another study, the effect
of “M. alba” was investigated on p-cells in diabetic rats
induced by STZ and revealed an increase in p-cells of
groups treated with this plant (27). In addition, another
group of researchers examined the effects of STZ-induced
diabetes on the body weights of animals and the relative
weights of the kidneys, liver, and pancreas. They disclosed
that STZ-induced diabetes caused a significant decrease in
body weight of diabetic animals, while the relative weights
of kidney and liver increased but pancreatic weight was not
affected (28). It has been revealed by many studies that a
decrease in functional beta cell mass is a distinctive feature
of type Il diabetes.

It is clearly known in all living beings that cell density can be
controlled in a variety of metabolic conditions to maintain
a normal blood glucose level. Cells change dynamically in
their functions and masses in response to insulin demand
(29). Although it has been reported in many studies that both
the size and number of islets in the pancreas of patients with
type Il diabetes have been reported (30-33) in this study, the
pancreas of obese rats fed on a high-fat diet was weighed
and an increase was observed in diabetic groups compared
to control.

It has been reported in some studies that beta cell mass
increases due to increased insulin resistance in obesity.
Moreover, some studies have revealed that obese mice and
rats experience a beta cell mass increase up to four times
and a similar situation is observed in obese people, albeit
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less (34-36). Despite the massive increase in obesity-related
insulin requirement in obese people, this compensatory
increase is thought to occur in the development of
diabetes. Inadequate response to this condition is also
believedt to be the underlying cause of hyperglycemia and
the development of diabetes (37).

In vivo conditions, studies with animal models developed
for pancreatic cell regeneration have been effective in
setting molecular targets for stimulating cell growth or
preventing pancreatic cell death. Loss of functional cells is
a very important event in the development of diabetes. In
vivo initiation of cell regeneration in the pancreas of diabetic
patients seems to be one of the most convenient ways
to eliminate the defective cell. For this reason, intensive
studies have been performed and still ongoing to identify
interactions between the cells in more detail to trigger cell
proliferation and/or differentiation in in vivo conditions (38).

CONCLUSION

In this study, STZ was revealed to cause a decrease in
the pancreatic mass of diabetic rats. Moreover, grape
seed extract administration resulted in a significant rise in
pancreatic mass. Considering other studies supporting this
studly, it can be concluded that grape seed extract protects
pancreatic cells under hyperglycemic conditions and may
be effective to correct pancreatic insufficiency in STZ-
induced diabetic rats.
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Trendelenburg Lithotomy Position During Vaginoscopic
Office Hysteroscopy Reduces Pain and Procedure Duration

Trendelenburg Litotomi Pozisyonu Vajinoskopik Ofis Histeroskopide Agriyi ve
Islem Siresini Azaltir
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ABSTRACT

Objective: Vaginoscopic office hysteroscopy (VOH) is a gold standard diagnostic method for many uterine disorders. However, it may result in
patient discomfort. This study aimed to investigate the effect of the Trendelenburg lithotomy (TL) position, in respect of the level of pain and
procedure time during the VOH for diagnostic purposes.

Methods: This study included 157 patients between the ages of 20 and 65 years, of whom 74 underwent diagnostic VOH with the lithotomy
position (group 1) and 83 with the TL position (group 2). Subsequent evaluation that was conducted on both groups included visual analog scale
scores of patients, procedure duration, and the attitudinal Likert-type survey of doctors.

Results: A significant difference was found between groups 1 and 2 in pain scores (p<0.001), procedure duration (p<0.001), and attitudinal
Likert-type survey of doctors (p=0.002). Group 2 reported lower pain scores than group 1 (3.34+2.37 and 5.69+2.33, respectively). Similarly, the
procedure duration in group 2 was significantly reduced (60.11£26.3 and 83.3+29.5, respectively). The attitudinal Likert-type survey of doctors
also showed significant improvement in group 2 (3.48+0.97 vs. 3.03+0.86, respectively).

Conclusion: VOH with the TL position lowered the pain scores in patients and reduced the procedure duration. The TL position is a good way
of increasing the patients’ compliance and tolerance. Likewise, it makes the procedure easier for the doctor without any additional price.

Keywords: Vaginoscopic office hysteroscopy, trendelenburg lithotomy position, procedure duration, pain, VAS
oz
Amag: Vajinoskopik ofis histeroskopi (VOH) uterin patolojilerin saptanmasinda altin standart bir tani yéntemidir fakat bu islem hastaya rahatsizlik

verebilir. Bu calismadaki amacimiz tani amagli yapilan VOH isleminde trendelenburg litotomi pozisyonunun agriya ve islem siiresine etkisini
aragtirmaktir.

Gereg ve Yontem: Yaslari 20-65 yas arasinda degisen 157 hasta calismaya dahil edildi. Hastalardan 74'tine VOH islemi litotomi pozisyonunda
(grup 1) yapilirken, 83'line trendelenburg litotomi (TL) pozisyonunda (grup 2) yapildi. Her iki grupta hastalara viziiel analog skalasi (VAS) uygulandi,
islem siiresi kaydedildi ve doktorlara Likert tipi anket uygulanarak doktorlarin tutumlari degerlendirildi.

Bulgular: Agri skorlari (p<0,001), islem siresi (p<0,001) ve doktorlarin Likert tipi anket sonuglari (p=0,002) acisindan grup 1 ve grup 2 arasinda
anlamli farklilik bulduk. Grup 2 hastalari, grup 1 hastalarina gére daha dustk agn skorlar bildirdi (3,34+2,37, 5,69+2,33). Benzer sekilde grup
2'de islem sirasinda harcanan siire 6nemli 6l¢lide azaldi (60,11+26,3, 83,3+29,5). Doktorlarin Likert tipi 6lcek sonuglarinda da grup 2'de 6nemli
iyilesme gosterildi (3,48+0,97'ye karsi 3,03+0,86).

Sonug: TL pozisyonuda VOH yapilmasi hastalarin agr skorlarini disiirdii ve islem siiresini kisaltti. Ustelik hekimler icin daha kolay oldugu gériildi.
Poliklinik kosullarini VOH agisindan optimize etmek icin, hastaya TL pozisyonu vermek, hastalarin uyumunu ve toleransini artirmasi bakimindan
iyi bir yoludur. Ayni sekilde herhangi bir ek maliyeti olmaksizin islemi doktor icin de kolaylastirmaktadir.

Anahtar Kelimeler: Vajinoskopik ofis histeroskopi, trendelenburg litotomi, islem siresi, agri, VAS
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INTRODUCTION

Hysteroscopy has been a gold standard for evaluating the
uterine cavity for the last four decades (1). “No-touch”
vaginoscopic methods are getting more popular than the
use of tenaculum or speculum with available equipment
(2,3). Studies have shown that pain during the procedure
is associated with the diameter of the hysteroscopy, the
medium used, vaginal or oral misoprostol usage before the
procedure, paracervical blocks, and bladder fullness (4).
The most pain is felt during hysteroscopy with the passage
through the cervical canal and endometrial biopsy taking (5).
The circular cervical diameter is 4-6 mm in the nulliparous
and 7-8 mm in the multiparous women (1). Hysteroscopy
with an outer diameter of 5 mm and smaller can be used
during the procedure. Still, the Bettocchi method allows the
passage of the device through the canal without touching
the cervical surface with a 30-degree angle optic and
reduces the patients’ pain (1,6).

Vaginoscopic office hysteroscopy (VOH) is a diagnostic
method that is getting more popular in outpatient clinics.
Despite its huge contribution to clinical practice, pain
during the procedure is an important limiting factor (3).
Maneuvers were investigated up to date to reduce pain
during the procedure (4).
the effectiveness of the position of the patient during the
procedure is limited. With the additive effect of gravity,
minor upside-down positioning of the patient, who is

However, research regarding

already in lithotomy position, may fasten and make the
procedure easier. Therefore, this study aimed to elucidate
the gap in the literature regarding the pain score and
procedure duration during VOH for diagnostic purposes
in the Trendelenburg lithotomy (TL) position for the first
time. A randomized controlled trial was conducted to
compare the pain score and procedure duration between
the standard lithotomy position and TL position to gain
scientific evidence. Additionally, the convenience for the
physician performing the procedure was assessed.

METHODS

Our prospective randomized controlled study was
conducted in University Taksim Traning and Research
Hospital between November 2018 and April 2019. The
study was approved by the institutional review board
of Taksim Traning and Research Hospital (IRB number:
110/2018). Informed consent was signed by all patients
before the procedure. The procedure and the possible
complications were explained to the participants in detail.
VOH procedure was performed by physicians with at least

3 years of experience. This study performed VOH solely for

diagnostic purposes, thus no biopsy or any other surgical
intervention was applied. VOH was performed in 157
patients aged 20-65 years. Pre-operative complete blood
count, coagulation parameters (prothrombin time, activated
partial thromboplastin time, and international normalized
ratio) for hemorrhagic diathesis, and beta-human chorionic
gonadotropin levels to exclude pregnancy were evaluated
in all study participants before the treatment. The common
indications for VOH include submucous fibroids, polyps,
endometrial adhesion, and Mullerian anomaly. Patients
with a history of cervical surgery, fibroids, or masses that
narrow the cervical canal, pelvic infection, pregnancy, active
bleeding during the procedure, and those with a retroverted
uterus in ultrasonography were excluded. Hysteroscopy was
performed in the mid-proliferative phase and patients were
directed to urinate before the procedure.

The procedure duration was defined as the time that starts
from the visualization of the vagina using a vaginoscope
with saline, visualization of the cervical canal, endometrial
cavity, and ends with both ostia. Neither speculum nor
tenaculum was used during the procedure.

Patients were divided into two groups. Group 1 underwent
a VOH procedure in the lithotomy position and group 2 was
placed in the TL position, which is an upside-down position
with a 30-degree angle (Figure 1).

A power analysis was performed to determine the number
of participants, which revealed a minimum patient number
of 64 with 80% power to detect a 30% difference in cases
with an alpha value of 0.05. This study performed VOH in
74 patients in the lithotomy position and 83 patients in the
TL position. The patient position was randomly selected by
the nurse who prepare the patient according to the patient

Group - 1
Lithotomy Position

g Group - 2
| Trendelenburg Lithotomy Position

30

Figure 1. Positions that are preferred during office hysteroscopy.
Normal lithotomy position was applied to patients in group 1,
whereas 30° angulated TL position in group 2

299



protocol number in the hospital computer program. Patients
with the protocol number that ended with an odd number
were included in group 1 and the others were included
in group 2. All patients were covered with drapes by the
nurse before the doctors’ arrival to avoid bias, but patients
were allowed to watch the procedure from the screen. The
procedure was performed using a 4 mm rigid (Olympus,
Hamburg, Germany) hysteroscope with a 30-degree angle
optic using a vaginoscopic (no touch) method without
analgesia or anesthesia.

The visual analog scale (VAS) was used to evaluate pain
levels with O that represents pain-free to 10 that described
the most painful condition (6,7). Patients were asked to
mark the pain expressing point on the VAS immediately
after VOH. The pain severity is determined by the value of
the point (cm) marked by the participant.

This study evaluated the convenience of the procedure
by the physician with a 5-point attitudinal Likert-type
survey, which is a psychometric scale that is commonly
used to score responses in a questionnaire. The procedure
ease or difficulty was categorized as 1: very easy; 2: easy;
3: ineffective; 4: difficult; and 5: very difficult, and the
performing physician marked the appropriate section for
each VOH procedure in the scale (8,9) (Figure 2).

Statistical Analysis

Statistical analysis of data was performed with the Statistical
Package for the Social Sciences version 24.0 (SPSS Inc.,
Chicago, USA). The Kolmogorov-Smirnov test was used
to evaluate the distribution for normality. Non-parametric
variables were compared with the Pearson chi-square test.
The Student's t-test or Mann-Whitney U test was used to
compare the parametric variables between groups 1 and 2.
Power analysis was performed to determine the minimum
sample size to perform the study with G-power (64 patients).
P-values of <0.05 were considered statistically significant.

RESULTS

This study included 157 patients who applied to our
outpatient clinic with different gynecological complaints.
Among the participants, 5 patients were excluded from the
study since VOH could not be performed due to vaginal
reaction and cervical stenosis in 2 patients in the lithotomy
and 3 in the TL position. A total of 74 patients underwent
VOH (group 1) in the lithotomy and 83 in the TL position
(group 2). The flow diagram was shown in Figure 1. Positional
complications were not reported in any of our patients in
both groups.
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Number of patinets that needs hysteroscopy for
diagnostic purpose and elligable for the study
(n=163)

Randomisation (n=163)

|

Giving position to the patient

Group-1: Litotomy position | Group-2: Trendelenburg Lithotomy

n=76 Position
n=86

2 patients were excluded due to
unsuitable ervix

3 patients were excluded due to
unsuitable cervix

n=74 n=283

L. _

visualization of the vagina

\l/ Procedure duration
Visualization of both ostia

v

Assesment of VAS score by the
patient

v

Assasment of the ease of the
procedure by the doctor

|

Analysis of the results

Figure 2. Flow diagram of the study protocol and patient enrollment
VAS: Visual analogue scale

The mean age of patients in group 1 was 41+8.5 years,
whereas in group 2 was 42.3+10.2 years. No statistically
significant  difference was found between the two
groups regarding patient age, gravidity, parity, number
of abortions, number of curettages, body mass index,
reproductive status, and type of delivery (Table 1). Of
the total patients that underwent VOH, 66 (42.03%) had
abnormal uterine bleeding, 16 (11.4%) had infertility, 47
(29.9%) had an endometrial polyp, 7 (4.4%) had submucous
myoma, and 9 (5.73%) had other types of indications with
no significant difference between the two groups (Table 1).
The main findings throughout the whole procedure include
endometrial polyp followed by normal cavity and other

findings as shown in Table 1.

In group 1, the median VAS scores that were immediately
recorded after the procedure was 5 (1-10), the procedure
duration was 83.3£29.5 s, and the attitudinal survey of
doctors was 3.48+0.97. In group 2, the median VAS score
was 3 (0-9), the procedure duration was 60.11+26.3 s,
and the attitudinal survey was 3.03+0.86. The pain level,
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procedure duration, and attitudinal survey were statistically
different between the groups (p<0.001, p<0.001, and
p=0.002, respectively) (Table 1).

DISCUSSION

Our study revealed lower pain scores and shorter duration of
hysteroscopy in TL position than lithotomy position during
the procedure (p<0.001). Additionally, the doctor’s attitude
was evaluated using an attitudinal Likert-type survey during
VOH for the first time and showed that the clinicians were
more comfortable when patients were in TL position
compared to standard lithotomy position (p=0.002).

Table 1. Baseline characteristics of patients in each group

Few studies investigated the maneuvers to reduce pain
during diagnostic hysteroscopy. Maneuvers that provide
uterine flattening, such as holding the cervix with the
tenaculum, filling the bladder, filling the vagina with saline,
suprapubic compression, gravity, and Trendelenburg
position, facilitate the procedure, and authors compare
these in the literature. Torék et al. (10) investigated the effect
of suprapubic pressure on pain during the procedure and
cervical transit time and reported a significant reduction in
cervical canal transit time but no effect on pain level. Similar
to our study, uterine flattening was related to a shortened
duration of the uterine entry. However, any effects were not

Lithotomy group (group 1)

Trendelenburg group (group 2)

(n=74) (n=83) P
Age (years) 41£8.5 42.3+10.2 0.54*
BMI 70.1£11.9 69.2+12.3 0.64*
Gravidity 3(0-9) 3(0-9) 0.71**
Parity 2 (0-8) 2 (0-9) 0.70
Cesarean section only 19 (25.7%) 20 (24.1%) 0.81***
Any vaginal delivery 47 (63.5%) 55 (66.3%) 0.71
Postmenopausal women (n, %) 9 (12.2%) 17 (20.5%) 0.16
Hysteroscopy indications
Abnormal uterine bleeding 37 (50%) 29 (47%)
Submucous myoma 3(4.1%) 4 (4.8%) i
Endometrial polyp 24 (32.4%) 23 (27.7%)
Infertility 8 (10.8%) 10 (12.0%)
Others 2 (2.8%) 7 (8.4%)

Group 1: patients at Group 2: patients at
- lithotomy position Trendelenburg lithotomy position P

(n=74) (n=83)
Submucous myoma (%) 6 (8.1%) 6 (7.2%) 0.83
Undiagnosed (Luteal Phase) (%) 6 (8.1%) 7 (8.3%) 0.95
Synechia (%) 4 (5.5%) 2 (2.4%) 0.31
Normal cavity (%) 22 (30.1%) 30 (36.1%) 0.42
Endometrial polyp (%) 28 (37.8%) 32 (38.5%) 0.92
Mullerian anomaly (%) 3(4.1%) 3(3.6%) 0.88
Isthmocele (%) 5(6.7%) 3(3.6%) 0.37
) Lithotomy group (group 1) Trendelenburg group (group 2)

(n=74) (n=83) P
Procedure duration (seconds) 83.3+29.5 60.11+26.3 <0.001*
Pain estimated by the patient (VAS) T 5(1-10) 3(0-9) <0.001**
Ease of hysteroscope insertion (Likert Score) § 3.03+0.86 3.48+0.97 0.002*

*Student's t-test **Mann-Whitney U-test ***Pearson Chi-square

Values were determined as n (%), mean = SD, median (minimum-maximum)

TVisual analog scale was determined with a 10 cm scale pointed by the patient that represents the pain intensity

§Likert scale is an attitudinal type of survey to evaluate the convenience of the procedure

Values were determined as n (%), mean + SD, median (minimum-maximum)
Pain means: 5.69+2.33, 3.34+2.37, SD: Standard deviation, BMI: Body mass index, VAS: Visual analogue scale
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found on pain due to the application pressure and force on
both the uterine and cervical canal. Our study revealed a
positive effect of uterine flattening on pain reduction due
to no further squeezed uterus with suprapubic pressure
since we obtained a more flattened uterus by the effect of
TL position, as well as the gravity. Additionally, the uterine
filling is augmented, and the relatively heavier uterus
becomes more flattened. Celik et al. (4) examined the effect
of bladder distension and uterine flattening in diagnostic
hysteroscopy that was performed using a tenaculum and
revealed that bladder distension helps flattened uterus.
Patients with bladder distension had lower pain scores
and shorter procedure duration than patients with empty
bladder during diagnostic hysteroscopy (4).

Our study applied up to a 30-degree Trendelenburg position
in the procedures because it had been reported to reduce
positional complications (e.g., cardiac output reduction,
vital capacity, pulmonary compliance, tidal volume, minute
volume decrease, congestive heart failure, pulmonary
edema, facial, conjunctival, laryngeal, and tongue swelling,
etc.). Additionally, advantages were also reported, such
as decreased bleeding risk, facilitated surgical viewing
distance, difficult trachea regurgitation, etc. (1,11).

The vaginal filling was effectively provided when the TL
position was given to patients with an empty bladder.
Thus, quick vaginal filling enables the medium to reach the
optimum pressure force, which will dilate the cervical canal
more quickly and effectively, leading to a more physiological
dilatation before the cervical visualization than the
lithotomy position. The medium does not overflow from the
vagina by the effect of gravity until the vagina is filled, thus
facilitating the full filling of the uterine cavity. With the effect
of gravity on the relatively heavier uterus and TL position,
uterine flattening is achieved. Therefore, easy entrance
through a flat uterus improved the pain score of patients
and shortened the duration of the procedure. Additionally,
similar results were obtained in both studies because both
were performed based on providing uterine flattening with
simple techniques. In our method, the rapid vaginal filling
with the medium by gravity facilitated image acquisition. We
believe that when the patient can witness the vaginoscopic
monitoring of cervical ostium, the tolerance and compliance
increase, together with uterine flattening, which resulted in
reduced pain scores and decreased procedure duration in
the TL group. Contrarily, Fouda et al. (12) designed a study
in a group of menopausal women and compared the effect
of 400 mg vaginal misoprostol administration 12 h before
the procedure and bladder straightening by instructing the
patients to drink 1 | of water 2 h before the procedure to
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achieve bladder filling. They found that vaginal misoprostol
administration was superior to bladder straightening for
harboring pain management (12). The main determinant
point in this study is that the menopausal woman has an
extra narrow cervix due to hormonal status; therefore,
cervical ripening due to misoprostol facilitated the entrance.
Bladder straightening seemed insufficient because the
cervix was more straightened but still narrow. Our study did
not exclude the menopausal woman in both groups, thus
the mean and the median of our main outcomes were still
comparable even with the negative effect of patients who
are menopausal. Main outcomes may improve in a group of
non-menopausal women.

Many medical studies have used the Likert scale to achieve
more scientific and accurate conclusions, particularly in
subjective assessments. The Likert scale was used by
Nandhini et al. (13) in a patient group administered with
200 mcg vaginal misoprostol 3 h before vaginoscopic
hysteroscopy and a non-administered patient group and
revealed that the procedure got easy and the complication
was less in the misoprostol group. Nada et al. (14) applied
400 mcg of oral and vaginal misoprostol to patients 12
h before the operative hysteroscopy. Surgeons were
evaluated on how easy the cervical dilatation was using a
Likert scale and revealed that oral or vaginal administration
did not affect the convenience of the surgeon. Likert scale
setting and scoring technique in our study revealed that the
doctors found the procedure easier when patients were in
the TL position than the lithotomy position (p=0.002).

The comprehensive study by Kabli and Tulandi (15) revealed
no difference for pain score when using a mixture of lidocaine
and saline as a distending medium compared to only the
saline used to group. Our study revealed lower visual pain
scores in the TL group (p<0.001) without any analgesic
agent administration, which can be useful if added to our
method since the response of flattened uterus to analgesics
during the VOH procedure was undetermined.

Karakus et al. (16) compared the effectiveness of
local anesthesia methods for analgesia in diagnostic
hysteroscopy and demonstrated that patients with cervical
spray application had less pain during tenaculum insertion
compared to placebo. Additionally, intrauterine topical
anesthesia reduced pain during and after the procedure
(16). Tenaculum was not used in our vaginoscopic procedure.
Thus, pain due to the tenaculum was ignored in both groups.
Hence, we just assessed the pain while passing through the
canal and visualizing the cavity. Pain scores and procedure
duration might be further reduced with local or intrauterine
topical anesthesia in the TL group.
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De Angelis et al. (17) revealed that the application of a
subcutaneous electrical nerve stimulation device in-office
hysteroscopy was associated with lower pain. Maybe, a
combination of this non-invasive method with ours improves
pain scores and shortens the procedure duration.

Study Limitations

Study limitations include the absence of a subgroup
composed of menopausal women since the number of
menopausal participants in each group is limited, thus their
results are not comparable.

CONCLUSION

In light of these findings, hysteroscopy is a procedure that
can be applied even in outpatient clinics. Many different
applications and technical procedures have been tried
to achieve optimal standards. This study revealed that
performing VOH in TL position provided shorter procedure
duration and lower pain scores. Additionally, the clinicians
found the TL position more comfortable than the lithotomy
position. Placing patients in a TL position is simple,
cheap, and worth it since pain is still a limiting factor for
VOH despite new feasible equipment. More studies that
focus on combinations of our technique with others in the
literature are needed to achieve a better and more qualified
environment both for the patient and the operator during
office hysteroscopy.
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Retrospective Evaluation of Hospitalized Patients Treated
with Pleural Drainage Due to Pleural Effusion

Hastanede Yatirilarak Tedavi Edilmis ve Plevral Efflizyon Nedeniyle Plevral
Drenaj Uygulanmis Hastalarin Retrospektif Olarak Degerlendiriimesi

Servet Ozdemir!, © Faruk Karandere?, ©® Necati Citak!, @ Mustafa Ozer Ulukan3, @ Abdulbaki Kumbasar?

TUniversity of Health Sciences Turkey, Bakirkéy Dr. Sadi Konuk Training and Research Hospital, Clinic of Thoracic Surgery, Istanbul, Turkey
2University of Health Sciences Turkey, Bakirkéy Dr. Sadi Konuk Training and Research Hospital, Clinic of Internal Medicine, Istanbul, Turkey
3istanbul Medipol University Faculty of Medicine, Department of Cardiovascular Surgery, Istanbul, Turkey

ABSTRACT

Objective: Pleural effusion (PE) is a common pathological condition that can occur during the clinical course of many diseases. This study aimed
to retrospectively evaluate the clinical features and treatment results of patients with pleural fluid drainage due to PE.

Methods: A retrospective analysis was performed in the study with 103 patients between January 2020 and March 2021, who had pleural
drainage due to PE. The posteroanterior and lateral chest radiographs were evaluated.

Results: A total of 103 patients were included in the study, with an overall mean age of 62.5 years minimum: 24, maximum: 91 years. Most
patients had three or more comorbid diseases (n=53, 51.5%). The majority of patients had drainage using a pleural catheter (n=97, 94.2%).
Cytological examination of the pleural fluid revealed malignancy in 5 (4.9%) patients, whereas 89 (86.4%) were discharged during follow-up, and
14 (13.6%) had mortality. In the patients who died, more fluid with exudate characteristics at a level close to statistical significance was detected.
Malignant cells were detected in the pleural fluid in 10% of patients with primary malignant cases (n=50), whereas no malignant cell was found
in the pleural fluid of patients without malignancy diagnosis (n=53), with a statistically significant difference between patients with and without
malignancy. The total length of hospital stay was significantly higher in patients undergoing a second surgical procedure.

Conclusion: Patients undergoing pleural fluid drainage had at least one systemic disease. The most common systemic disease in patients was a
cardiac disease, followed by malignant disease. “No malignant cells were detected in the fluids of patients without primary malignancy,” in the
cytology. In addition, the rate of second pleural surgery is high in PE cases, which further prolongs the length of hospitalization of these patients.

Keywords: Pleural effusion, transudate-exudate, pleural catheter, pleural drainage, thoracentesis

0z
Amag: Plevral eflizyon (PE) birgok hastaligin klinik seyri sirasinda ortaya cikabilen ve sik gériilebilen bir patolojik durumdur. Bu galismada, i¢

hastaliklari kliniginde yatirilarak tedavi edilmis ve PE nedeniyle plevral sivi drenaj uygulanmis hastalarin klinik 6zelliklerini ve tedavi sonuglarini
retrospektif olarak degerlendirmeyi amaglanmistir.

Gereg ve Yontem: Calismada Ocak 2020 ile Mart 2021 tarihleri arasinda i¢ hastaliklari kliniginde yatirilarak tedavi edilmis ve PE nedeniyle plevral
drenaj uygulanmis 103 hasta geriye donUlk olarak incelenmistir. Bu hastalardaki mevcut komorbit hastaliklar kayit edilmistir. Bitin hastalarin
cekilmis olan posteroanterior ve lateral akciger grafileri incelenerek sivi miktarlar degerlendirildi. Olgularin demografik ézellikleri, sivi analizinde
dikkat ceken ozellikleri, torasentez disinda kullanilan tani yéntemleri, drenaj igin kullanilan cerrahi yéntemler, isleme ait komplikasyonlar, hastalarin
yatis sresi ve sagkalim durumlari degerlendirildi.

Bulgular: Hastalarin yas ortalamasi 62,5 yil minimum: 24, maksimum: 91 yil idi. Yiz ¢ hastanin 58'i kadin (%56,3) ve 45'i erkekti (%43,7).
Hastalarin cogunlugunda lg ve tizeri komorbidit hastalik mevcuttu (n=53, %51,5). Hastalarin gogunluguna plevral katater ile drenaj uygulanmisti
(n=97, %94,2). Drenaj sonrasinda hastalarin %10,7'sinde (n=11) cerrahi girisime ait komplikasyon izlendi. Plevral sivinin sitolojik incelenmesinde
hastalarin besinde (%4,9) plevral sivida maligniteye rastlandi. Toplam drenaj siiresi ortalama 8,8 giin iken (min: 1 giin, maks: 68 giin, IQR=7)
toplam hastanede kalis stiresi 23,6 glin (min: 3, maks: 103, IQR=19) olarak hesaplandi. Takipte hastalarin 89'u taburcu edilirken (%86,4), 14"l
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eks olmustu (%13,6). Eksitus olan hastalarda istatistiksel anlamliliga yakin diizeyde daha fazla eksiida vasfinda sivi saptandi. Primer malignitesi
mevcut olan hastalarin (n=50) %10’unda plevral sivida malign hiicre saptanirken malignite tanisi olmayan hastalarin (n=53) hicbirinde plevral
sivida malign hiicre saptanmamisti ve bu aradaki fark istatistiksel olarak anlamliydi (p=0,02). Ikinci kez cerrahi girisim gerektiren hastalarda

hastanede kalis stiresi anlamli olarak yiksek bulundu.

Sonug: Pleral sivi drenaji uygulanmis hastalarda en az bir sistemik hastalik mevcuttu. Hastalarda en sik gorllen sistemik hastalik kardiyak
hastaliklarken ikinci sirada ise malignansiler yer almaktadir. Drenaj sonrasi komplikasyon gériilebilmekte ancak majér komplikasyon
gelismemektedir. Mortaliteyi etkileyen faktorler siklikla hastaya ait olan primer sistemik hastaliga bagliydi. Primer maligniteye sahip olmayan
hastalarda plevral sivinin sitolojik incelemesinde malign hiicreye rastlanmadi. Ayrica PE'lerde ikinci plevral cerrahi islem orani yiiksektir bu durum

hastalarin yatis stiresini daha da uzatmaktadir.

Anahtar Kelimeler: Plevral efflizyon, transiida-eksiida, plevral katater, plevral drenaj, torasentez

INTRODUCTION

An abnormal amount of fluid between the parietal and
the visceral pleura is expressed as pleural effusion (PE) (1).
PEs may occur as a result of increased fluid release in the
pleural space or decreased pleural fluid absorption. PEs are
frequent conditions (2). The frequency of determining PE is
accepted as 4/1,000 people per year (3). That is, PE can be
seen in many diseases rather than a single disease caused
by pathologies that disrupt the formation and absorption
mechanism of the pleural fluid (4-6).

Differential diagnosis in PE includes a wide spectrum, patient
evaluation requires a systematic approach, and systemic diseases
must be considered (7). Almost all systemic pathologies, such as
the cardiovascular, gastrointestinal, endocrine, and genitourinary
systems, and connective tissue can cause PE. Anamnesis
and clinical examination of a patient with PE can guide the
physician to determine if the PE is exudative or transudative.
This significant distinction may also scale down the differential
diagnosis and guide further research (4). Congestive heart
failure is the most common cause of transudative PE. Contrarily,
connective tissue diseases, such as rheumatoid arthritis, systemic
lupus erythematosus, often cause exudative PE.

All these unnecessary
procedures and shorten the time for diagnosis (8). If deemed
as appropriate, the process continues with thoracentesis,
and the pleural fluid that is collected is analyzed. As
necessary, other examinations and procedures, such as
thorax computed tomography (CT), thorax ultrasonography,
magnetic resonance, and positron emission tomography/
CT pleural biopsy, as well as video-assisted thoracoscopy
(VATS), and bronchoscopy, can be added (9).

evaluations reduce invasive

This retrospective study aimed to investigate the clinical
status of 103 patients with PE who had pleural drainage
in the department of internal medicine and evaluate its
compliance with the literature.

METHODS

Before the research, approval for the study was obtained
from the Ethics committee of the University of Health

Sciences Turkey, Bakirkoy Dr. Sadi Konuk Training and
Research Hospital (protocol number: 2021/96). In addition,
informed consent for the patient’s information was obtained
from the patient(s) or a legally authorized representative
before hospitalization.

This  study
hospitalized at the University of Health Sciences Turkey,
Bakirkoy Dr. Sadi Konuk Training and Research Hospital-

retrospectively examined 3,768 patients

Internal Medicine Clinic between January 2020 and March
2021. PE was determined in 347 (9.2%) of these patients.
Posteroanterior (PA) and lateral chest radiographs
obtained at admission were examined. Considering the
PA radiography, the pleural fluid amount was defined as
minimal (fluid covering the costophrenic angle, not covering
the entire diaphragm), moderate (fluid covering <2/3 of the
hilus), and massive (fluid covering >2/3 of the hemithorax).
Drainage is applied in patients with moderate and massive
PE (Figures 1 and 2) in the hospital; however, drainage is not
inserted in patients with minimal PE (Figure 3), except for
the presence of exudative fluid. Drainage is not inserted as
the first option according to the hospital procedure, except
for a radiological appearance in stable respiratory and

g\

Figure 1. X-ray massive PE compromising the right pleural cavity
PE: Pleural effusion
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Figure 2. X-ray of the pleural cavity of figure 2 after pleural drainage
with pleural catheter

Figure 3. X-ray of minimal pleural effusion at the left costophrenic
sinus indicated by arrow

hemodynamic parameters of patients with minimal PE and
no deterioration in the patient’s clinical course. Taking all
these into consideration, 103 patients undergoing pleural
drainage due to moderate and massive PE, were included
in the study. These 103 patients comprise 2.7% of a total of
3,768 cases and 29.6% of 347 cases with PE.

Before the pleural catheter insertion in patients with
PE, thoracentesis was performed, and the macroscopic
appearance of the fluid sample was evaluated. The pleural
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catheter was inserted (8-10 Fr) in patients with serous PE.
Chest drainage tube insertion (28-32 Fr) was performed for
patients with a dark consistency and dense cell (empyema,
chylothorax, and hemothorax). In the follow-up, the pleural
catheter or chest tube was removed when the amount of
pleural drainage was <100 cc/day and when the chest X-ray
radiography showed regression in the fluid and expansion
in the lungs after drainage.

During the procedure, data on age, gender, demographic
characteristics, the underlying cause of PE, comorbidities,
characteristics of pleural fluid, surgical procedure, and
complications during or after the surgical procedure were
collected from the patient file and recorded in a previously
prepared data collection form. The pleural fluid location was
classified as unilateral (right or left hemothorax) or bilateral.

Comorbid diseases were grouped as cardiac, pulmonary,
renal, diabetes mellitus (DM), and malignancy. Patients with
coronary artery disease, congestive heart failure, hypertension,
and cardiac arrhythmia were evaluated as the cardiac
disease group. Patients with chronic obstructive pulmonary
disease, asthma, bronchial, pneumonia, TBC, and pulmonary
embolism were grouped as pulmonary disease groups.
Conditions, such as chronic renal failure, acute renal failure,
and kidney transplant history, were classified as renal disease.
Patients diagnosed with DM before admission were included
in the DM group. All patients with primary malignancy who
are diagnosed before hospitalization were included in the
malignant disease group. In addition, each patient may have
more than one comorbidity, the number of comorbidities was
divided into three subgroups as one, two, three, or more.

The drugs (such as anticoagulants) that the patient was
using and those constituted a relative contraindication for
surgical intervention were recorded.

All cases included in the study were differentiated as
transudative or exudative based on the Light criteria with
a biochemical examination in the fluid sample taken before
the treatment. If one or more of the specified criteria were
present, the fluid was considered to be exudate: 1) pleural
fluid/serum protein of >0.5; 2) pleural fluid/serum lactate
dehydrogenase (LDH) of >0.6; and 3) pleural fluid LDH
higher than 2/3 of the upper limit of serum LDH's optimal
laboratory values (8). In the absence of any of these criteria,
pleural fluid was defined as transudative. The fluid samples
collected from all patients were sent to pathology for
cytological malignancy examination.

After the first drainage, the pleural drainage catheter was
removed in patients who were thought to be treated both
medically and surgically. However, some patients required
the second drainage due to pleural fluid recurrence. For
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patients who received drainage for the second time, pleural
drainage duration and length of hospital stay (LOS) were
recorded. Whether the patients were discharged or died
during the hospitalization were examined.

Statistical Analysis

The data were entered into the Statistical Package for the
Social Sciences (IBM SPSS Statistics for Windows, Version
23.0, Armonk, NY, USA) software package. Descriptive
statistics were used to summarize pertinent study information.
Quantitative variables were presented as mean, maximum
(max), and minimum (min) values and qualitative variables
were presented as percentage values. Normal distributions
were tested and reported as mean values. The Student's
t-test was used for comparisons between groups. Pearson’s
chi-squared test was used for qualitative variable analyses;
however, Fisher's Exact test was used if the sample size was
small. Non-parametric continuous variables, presented as
median values, were compared using the Mann-Whitney U
test. Statistical significance was set at a p-value of <0.05.

RESULTS

The mean age of patients was 62.5 years [min: 24, max:
91 years, Interquartile range (IQR): 27.0], wherein 58 were
female (56.3%) and 45 were male (43.7%). The conditions of
the patients in terms of anticoagulant drug use, number of
comorbidities, and subtypes of comorbidities were shown in
Table 1. Most patients had three or more comorbid diseases
(n=53, 51.5%). The most common comorbidities were found
in the cardiac diseases group (n=60, 58.3%), followed by
malignant diseases group (n=50, 48.5%). PE was detected on
the right side in 63 patients and on the left side in 32 patients,
whereas bilateral in the remaining 8 patients (Table 1).

Most patients had drainage using a pleural catheter (n=97,
94.2%), whereas the remaining were drained by tube
thoracostomy, and 1 was drained by VATS. Following the
surgical procedures, complications related to the procedure
were observed in 10.7% (n=11) of patients. The most
common complication was pneumothorax (n=10), whereas
1 patient developed an intrathoracic hematoma.

Considering the PE type, the transudative rate was 52.4%,
whereas the exudative rate was 47.6% (Table 2). As a result
of pathological examinations, malignancy was found in the
pleural fluid in 5 of all patients (4.9%). The total drainage
time was 8.8 days (min: 1 day, max: 68 days, IQR: 7) on
average, whereas the total LOS was calculated as 23.6 days
(min: 3, max: 103, IQR: 19).

Regarding PE types, a significant difference between
patients with transudative and exudative fluid in terms of

malignancy (p=0.04) and pulmonary disease (p=0.009) was
found (Table 2). Exudative fluid was mostly observed in
patients with cancer (59.2% vs. 38.9%), whereas transudative
fluid was more likely observed in pulmonary disease (31.5%
vs. 10.2%). A difference close to significance was also found
in terms of pleurisy (p=0.06). Exudative fluid was observed
to be mostly bilateral, but transudative one was more left-
sided. No significant difference was found between the
groups in terms of other variables.

During the follow-up, 89 of patients (86.4%) were discharged
and 14 of them died (13.6%). No statistical difference

Table 1. Demographic and clinical characteristics of patients

Variables Data

Age, year = SD 62.5+16.7
Sex, n (%)

Male 45 (43.7%)
Female 58 (56.3%)
Anticoagulant drug use, n (%) 12 (11.7%)
Number of comorbidities, n (%)

1 33 (32.0%)
2 17 (16.5%)
3 or more 53 (51.5%)
Malignancy presence, n (%) 50 (48.5%)
DM, n (%) 30 (29.1%)
Cardiac disease group, n (%) 60 (58.3%)
Renal disease group, n (%) 27 (26.2%)
Pulmonary disease group, n (%) 22 (21.4%)
Pleural effusion side, n (%)

L 32 (31.1%)
R 63 (61.2%)
Bilateral 8 (7.8%)
The type of surgical intervention performed first, n (%)

Pleural catheter 97 (94.2%)
Tube thoracostomy 5(4.9%)
VATS 1(1.0%)
Surgery-related complication, n (%) 11 (10.7%)
Type of the pleural effusion, n (%)

Transudate 54 (52.4%)
Exudate 49 (47.6%)
Malignancy detection in pleural fluid, n (%) 5(4.9%)
Duration of drainage, day + SD 8.8+8.4
Need for a second surgical procedure at o
hospitalization, n (%) 31(30.1%)
Situation, n (%)

Discharge 89 (86.4%)
Mortality 14 (13.6%)
Length of hospitalization, day = SD 23.6+18.9

L: Left, R: Right, n: Number, SD: Standard deviation, VATS: Video-assisted
thoracoscopic surgery, DM: Diabetes mellitus
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was detected in terms of variables between patients who
developed mortality and were discharged (Table 3). In
patients developing mortality, a more exudative fluid at a
statistically significant level was observed, whereas more
transudative fluid was detected in the patients who were
discharged (p=0.08).

Pathological examination revealed that all 5 patients with
malignant cells in PE had a previous history of primary
cancer (2 had gastric cancer, 1 had breast cancer, 1 had
acute myeloblastic leukemia, and 1 had acute lymphoblastic
leukemia). Malignant cells were detected in the pleural
fluid in 10% of patients in primary malignancy cases (n=50)
and no malignant cell was detected in the pleural fluid of
patients without a diagnosis of malignancy (n=53), and the
difference was statistically significant (p=0.02).

The total LOS was determined to be significantly higher in
patients undergoing a second surgical procedure compared
to patients not requiring it (31.7+12.7 days vs. 20.1+15.6
days, p=0.009).

DISCUSSION

In the United States, 1.4 million people have been reported
to develop PE annually. The most common causes of PE are

Med J Bakirkoy 2021;17:304-311

congestive heart failure, pneumonia, and cancers, whereas
pulmonary embolism, viral diseases, coronary bypass
surgery, cirrhosis, intra-abdominal diseases, and uremia
diseases were reported to follow as less frequent (10-12).
Concurrently, conditions, such as the increased number of
patients with chronic diseases due to the prolongation of
life expectancy and an increased incidence of malignancies,
suggest that patients with PE will increase in the future.
Therefore, determination for the best procedure for these
patients is crucial.

In the current study, all patients undergoing drainage due
to PE were found to have a comorbidity, and 3 or more
comorbidities were observed simultaneously in most of
them (51%). In studies, heart failure is the most common
cause of PE (8-10), followed by breast, lung, and pleural
metastatic cancer (10-12).

A study evaluated 2,040 patients with malignant PE and
revealed that malignancies originating from the lung
(38%), breast (17%), lymphoma (12%), genitourinary system
(9%), and gastrointestinal system (7%) have been reported
(13). Similar results were obtained in the current study. In
heart failure, renal diseases, hypoalbuminemia, and some
pulmonary diseases, pleural fluid slowly begins to regress
after the disease is controlled by medical treatment (14).

Table 2. Comparison of variables according to the type of pleural effusion

Variables Transudative (h=54) Exudative (49) P
Age, year = SD 63.2+17.0 61.6£16.5 0.574
Sex, n (%)

Male 33 (61.1%) 25 (51.0%) 0.302
Female 21 (38.9%) 24 (49.0%)

Number of comorbidities, n (%)

1 18 (33.3%) 15 (30.6%)

2 7 (13.0%) 10 (20.4%) 0.596
3 or more 29 (53.7%) 24 (49.0%)

Malignancy presence, n (%) 21 (38.9%) 29 (59.2%) 0.04
DM, n (%) 16 (29.6%) 14 (28.6%) 0.906
Cardiac disease group, n (%) 31 (57.4%) 29 (59.2%) 0.855
Renal disease group, n (%) 15 (27.8%) 12 (24.5%) 0.705
Pulmonary disease group, n (%) 17 (31.5%) 5(10.2%) 0.009
Pleural effusion side, n (%)

L 20 (37.0%) 12 (24.5%) 0.06
R 32 (59.3%) 31 (63.3%) ’
Bilateral 2 (3.7%) 6(12.2%)

Malignancy detection in pleural fluid, n (%) 1(1.9%) 4 (8.2%) 0.189
Duration of drainage, day + SD 8.5£9.3 9.2+7.4 0.763
Need for a second surgical procedure at hospitalization, n (%) 19 (35.2%) 12 (24.5%) 0.237
Length of hospitalization, day + SD 23.7+16.8 23.5%21.2 0.451

L: Left, R: Right, n: Number, SD: Standard deviation, DM: Diabetes mellitus. P values marked with Bold show statistical significance. The p-value written in italics

shows that there is a statistically close relationship to significance
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However, in PEs accumulating due to any malignancy,
recurrent fluid accumulation in the pleural cavity may be
observed after surgical drainage. Pleural drainage in these
patients provides short-term symptomatic improvement
(14). Therefore, the decision for pleural fluid drainage should
be taken with a multidisciplinary approach, and treatment
strategies should be determined before and after drainage.

Frequently, patients had drainage using a thin-diameter
pleural drainage catheter, but complications developed
in one out of every ten patients undergoing drainage. In
addition, an additional pleural intervention was required
in one of every three patients whose pleural catheter was
removed after the drainage was thought to be medically and

Table 3. Comparison of mortality and discharged patients

surgically completed. In the literature, 5%-12% of patients
undergoing pleural fluid drainage have been reported to
develop complications (14-17). In the current study, post-
procedural complications developed in 11 (10.7%) patients.
These results were consistent with the literature.

Therefore, close follow-up of patients undergoing
pleural drainage in terms of possible complications
(often pneumothorax) is important. In addition, frequent
recurrences in patients with a pleural catheter removal due
to drainage completion and lung expansion suggest the
need for aggressive treatment for the primary condition. It
should be kept in mind that pleural fluid accumulates again

as the primary disease is not controlled medically.

Variables Discharge (n=89) Ex (n=14) P
Age, year = SD 62.916.5 59.6+18.4 0.551
Sex, n (%)
Male 48 (53.9%) 10 (71.4%) 0.259
Female 41 (46.1%) 4 (28.6%)
Anticoagulant drug use, n (%) 10 (11.2%) 2 (14.3%) 0.666
Number of comorbidities, n (%)
1 30 (33.7%) 3(21.4%) 0293
2 15 (16.9%) 2 (14.3%) ’
3 or more 44 (49.4%) 9 (64.3%)
Malignancy presence, n (%) 41 (46.1%) 9 (64.3%) 0.205
DM, n (%) 26 (29.2%) 4 (28.6%) 1.000
Cardiac disease group, n (%) 51 (57.3%) 9 (64.3%) 0.622
Renal disease group, n (%) 22 (24.7%) 5(35.7%) 0.385
Pulmonary disease group, n (%) 19 (21.3%) 3(21.4%) 1.000
Pleural effusion side, n (%)
L 30 (33.7%) 2 (14.3%) 0263
R 52 (58.4%) 11 (78.6%) ’
Bilateral 7 (7.9%) 1(7.1%)
The type of surgical intervention performed first, n (%)
Pleural catheter o o
Tube thoracostomy 84 (94.4%) 13 (92.9%) 0.961
VATS 4 (4.5%) 1(7.1%)

1(1.1%) 0 (0.0%)
Surgery-related complication, n (%) 10 (11.2%) 1(7.1%) 1.000
Type of PE, n (%)
Transudate 50 (56.2%) 4 (28.6%) 0.08
Exudate 39 (43.8%) 10 (71.4%)
Malignancy detection in pleural fluid, n (%) 5(5.6%) 0 (0.0%) 1.000
Duration of drainage, day = SD 8.9+8.8 8.7+5.5 0.636
Need for a second surgical procedure at hospitalization, n (%) 27 (30.3%) 4 (28.6%) 1.000
Length of hospitalization, day + SD 24.8+19.8 16.2+8.8 0.160

L: Left, R: Right, n: Number, SD: Standard deviation, VATS: Video-assisted thoracoscopic surgery, The p-value written in italics shows that there is a statistically

close relationship to significance
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The number of comorbidities was not found to be significant
in terms of the discrepancy between the transudative and
exudative fluid, whereas the presence of fluid was observed
to differ according to the additional comorbidity. Exudative
fluid was frequently observed in patients diagnosed with
malignancy, whereas transudative fluid was significantly
higher in patients with pulmonary disease. Malignancies
are among the most common causes of exudative PE in the
studies performed (11,18).

Exudative fluid has been often expected in patients
with pulmonary diseases, contrarily, in the current study,
transudate fluid was more common in those patients due
to the concurrent presence of additional comorbidities,
especially cardiac diseases, in those with pulmonary disease.

Considering that the causes of mortality in the United States
of America have been examined with age-standardized
rates, the mortality rate of patients with pleural fluid has
been generally reported as 0.0003%. Data on mortality due
to PEs are generally associated with malignant pleural fluids,
which is identified with high mortality (19). Studies reported
that patients with malignant PE have a high mortality rate.
Moreover, mortality was reported in patients with benign
etiology, congestive heart failure, and renal failure, which
are among the causes of PE. Studies in the literature
regarding mortality in non-malignant PEs are limited. In
addition, studies reported that bilateral PE is linked with
high mortality (19).

In our study, the rate of mortality was not changed by any of
the factors. However, a high mortality rate was detected at
a level close to statistical significance in patients with both
malignancy and exudative fluid, which is also compatible
with the literature. In addition, it should not be forgotten
that this mortality rate belongs only to hospitalized patients.
Thus, results may change during the follow-up examination.

Performing a cytological examination of the pleural fluid in
every patient who is hospitalized with PE is still controversial.
In the present study, every patient who was found to
have malignant pleural fluid on cytological examination
had a history of the primary malignancy. No malignancy
was detected in the pleural fluid of patients without
primary malignancy. Studies in the literature reported that
cytological studies were performed in patients who were
diagnosed with primary malignancy or who were thought
to have malignancy with a high probability. This situation
in the current study is compatible with cytological studies
in the literature (20). Thus, cytological analysis is thought to
be ineffective in patients without a primary malignancy or a
pre-diagnosis in this context.
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This retrospective study observed a long LOS of patients
hospitalized and undergoing pleural drainage due to PE.
The average LOS of all patients was 23.6 days. Among
these patients, this period was even longer in patients
undergoing surgical drainage for the second time, which
was 31.7 days on average. Studies evaluating patients who
did not undergo pleural drainage reported a shorter LOS.
The average LOS was reported to be 4.1+6.2 days (21) in
a study in which patients who are hospitalized for upper
gastrointestinal bleeding were evaluated. Another study
examining the community-acquired pneumonia cases
detected an average LOS of 11.1 days (22).

Study Limitations

One of the limitations of our study is its retrospective
nature. Other limitations are the number of cases and
compromising only drainage applied to patients.

CONCLUSION

Patients who are hospitalized with PE-caused drainage
indicated at least one systemic disease. The most
common is cardiac disease. The number of post-drainage
complications is moderate; however, major complications
are not frequent. Factors affecting the mortality were often
due to the primary systemic disease of the patient, whereas
the type of PE being exudative may be predictive in terms
of mortality. Malignant cells are likely seen in the pleural
fluid in the developing PE in patients with malignancy,
thus patients without known previous malignancy and
those with comorbidities that may cause transudative
PE, such as heart failure, renal insufficiency, and systemic
infections, cytological examination of the pleural fluid may
not be requested unless there is strong suspicion. The rate
of second pleural surgery is high in PE, thus the LOS of
patients is prolonged.
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Management Strategies for Acute Cholecystitis: Is the
Timing of Surgery Important?

Akut Kolesistit icin Tedavi Stratejileri: Cerrahi Zamanlamasinin Bir Onemi Var
Midir?
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Orhan Alimoglu’
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2|stanbul Medeniyet University, Department of Biostatistics and Medical Informatics, Istanbul, Turkey

ABSTRACT

Objective: The timing of cholecystectomy is still controversial in acute cholecystitis (AC). This study aimed to evaluate the outcomes of early
cholecystectomy (EC), delayed cholecystectomy (DC), and non-operative management (NOM) for AC.

Methods: The patients with AC, who were treated in a one-year-period, were divided into EC, DC, and NOM subgroups. Parameters, including
demographics, laboratory results, imaging findings, body mass index (BMI), American Society of Anesthesiologists (ASA) score, the timing of
surgery, operative time, gallstone size, postoperative complications, and postoperative length of hospital stay were analyzed.

Results: The study group of 125 patients comprised of 71 patients (56.8%) in the EC, 29 (23.2%) in the DC, and 25 patients (20%) in the
NOM group. Patients in the NOM group were relatively older (p<0.05). BMI values and physical examination findings were similar among the
subgroups (p>0.05). The incidence of ASA score of 3 and the mean levels of bilirubin, aspartate aminotransferase, and alanine aminotransferase
was higher, whereas the mean hemoglobin value was lower in the NOM group (p<0.05). Gallstones smaller than 1 cm were more common in the
DC group (p<0.05). The mean operative times, conversion rates, and postoperative complications were similar between the EC and DC groups
(p>0.05). The length of hospital stay was shorter in the DC group (p<0.05).

Conclusion: The surgical treatment of hospitalized patients with AC can be performed anytime within the first week of their admissions unless
the clinical and laboratory findings render the patient unfit for surgery.

Keywords: Gallbladder, acute cholecystitis, cholecystectomy, general surgery

06z
Amag: Akut kolesistit (AK) olgularinda kolesistektominin zamanlamasi halen tartismalidir. Bu ¢alismanin amaci, AK igin erken kolesistektomi (EK),
geg kolesistektomi (GK) ve non-operatif tedavi (NOT) sonuglarinin karsilastiriimasidir.

Gereg ve Yéntem: Bir yillik stirecte AK tanisiyla tedavi edilen hastalar EK, GK ve NOT alt gruplarina ayirildi. Demografik veriler, laboratuvar
sonuglari, goérintileme bulgular, vicut kitle indeksi (VKI), Amerikan Anestiyoloji Dernegdi (ASA) skoru, cerrahi zamanlamasi, ameliyat suresi, safra
tasi boyutu, postoperatif komplikasyonlar ve postoperatif hastanede yatis siresini iceren parametreler analiz edildi.

Bulgular: Calismaya dahil olan 125 hastanin; 71'i (%56,8) EK grubunda, 29'u (%23,2) GK grubunda ve 25'i (%20) NOT grubundaydi. Hastalardan
NOT grubunu olusturanlar, géreceli olarak daha yasli idi (p<0,05). Calisma alt gruplari arasinda VKi degerleri ve fizik muayene bulgulan benzerdi
(p>0,05). Alt gruplardan NOT grubunda; ASA 3 skoru sikligi, ortalama bilirubin degerleri ile aspartat aminotransferaz ve alanin aminotransferaz
degerleri daha yiiksek iken ortalama hemoglobin degeri daha diisiikti (p<0,05). Boyutlari 1 cm’den kiiciik safra taslan GK grubunda daha
sik olarak gézlendi (p<0,05). Ortalama ameliyat slresi, agik ameliyata gecis oranlar ve postoperatif komplikasyon oranlari EK ve GK gruplari
arasinda benzer saptandi (p>0,05). Hastanede yatis siresinin GK grubunda daha kisa oldugu gézlendi (p<0,05).
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Sonug: Klinik ve laboratuvar bulgulari hastanin ameliyat icin uygun olmadigini géstermedigi slirece, akut kolesistit olgularinin cerrahi tedavisi,
hastaneye yatisin ilk haftasi icerisinde herhangi bir zamanda gerceklestirilebilir.

Anahtar Kelimeler: Safra kesesi, akut kolesistit, kolesistektomi, genel cerrahi

INTRODUCTION

Laparoscopic cholecystectomy (LC) was first performed
by Mihe in 1985 and was accepted as a safe and effective
treatment method for symptomatic gallstone disease by the
National Institutes of Health in 1992 (1,2). Approximately,
80% of patients harboring gallstones are asymptomatic
(3). When symptomatic gallstones obstruct the cystic duct,
the subsequent distension of the gallbladder may be
complicated with inflammation, infection, and ischemia that
lead to acute cholecystitis (AC) (4). Annually, 1-2% of patients
with gallstones present with biliary colic, jaundice, and biliary
pancreatitis, whereas AC develops in 10% of cases (5,6).

Epigastric and/or right upper quadrant pain, as well as
Murphy's sign, are the common physical examination
findings of AC (3). White blood cell (WBC) count and
C-reactive protein (CRP) levels are usually elevated (4).
Imaging studies frequently reveal a thickened gallbladder
wall and pericholecystic fluid in cases with AC (7).

According to the latest updated Tokyo guidelines in 2018,
the diagnostic criteria for AC are based on the local and
systemic signs of inflammation in addition to the imaging
findings (1). Pain, tenderness, and/or a palpable mass in
the right upper quadrant and Murphy’s sign are the local
signs, whereas fever, elevated WBC count, and a raised CRP
level are the systemic signs of inflammation. Characteristic
imaging findings for AC include the measurement of the
gallbladder wall thickness of =5 mm, the presence of
pericholecystic fluid, and the detection of abdominal
tenderness by the pressure of the probe at ultrasonographic
evaluation (sonographic Murphy’s sign) (8,9).

There's no doubt that LC is the treatment of choice for AC;
however, the timing for the operation is still controversial
(10). According to the 2018 Tokyo guidelines, early
cholecystectomy (EC) that is to be performed within the first
week after the onset of AC symptoms is recommended (11).
Thus, this study aimed to evaluate the treatment outcomes
of patients with AC, either having undergone (EC) or
delayed cholecystectomy (DC), or having been managed
non-operatively (NOM).

METHODS

The data of patients treated with the diagnosis of AC in
the Department of General Surgery between July 2018 and

July 2019 was prospectively recorded and retrospectively
analyzed. This study was approved by the Institutional
Review Ethics Committee of Istanbul Medeniyet University
Goztepe City Hospital (IRB: 2019/0327). Signed informed
consent forms were obtained from all patients. All
procedures were performed following the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards.

In all included patients, the diagnosis of AC was made
based on their findings following the diagnostic criteria of
the 2018 Tokyo guidelines. All patients were offered surgery
following the diagnostic evaluations, and were divided
into three subgroups: 1) EC group included patients who
underwent cholecystectomy at any time during their index
admission, 2) DC group included patients who underwent
cholecystectomy after 4-6 weeks following their initial
medical treatment as this subgroup comprised of patients
who refused the proposed early surgical intervention during
their first hospitalization period, 3) NOM group included
patients who did not undergo cholecystectomy following
their initial medical treatment since they were unfit for
surgery or refused the surgical treatment option.

Patients who presented with biliary colic, diagnosed with an
acute abdomen, younger than 18 or older than 90 years old,
andwere initially treated with percutaneous cholecystostomy
were excluded from the study. Parameters, including
demographics, laboratory results, imaging findings, body
mass index (BMI), American Society of Anesthesiologists
(ASA) score, the timing of surgery, operative time, gallstone
size, postoperative complications, and postoperative length
of hospital stay, were recorded and compared among the
groups.

Statistical Analysis

Statistical analyses were performed using the International
Business Machines® Statistical Package for the Social
Sciences® version 22.0 Software (IBM Industries, New York,
USA). In addition to the descriptive statistical methods
(mean, standard deviation, median, minimum, maximum,
and ratio), the Mann-Whitney U test was used to compare
numerical quantities of parameters with
distribution between the two groups. Differences among
more than two groups with normal distribution were
analyzed with the analysis of variance, whereas the Kruskal-
Wallis test was used for maldistribution among the groups.

abnormal
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Significance in multiple comparisons was evaluated via
post-hoc tests, including Tukey and Bonferroni corrections,
whereas Pearson’s Chi-squared test was used for categorical
data analysis. Differences were considered statistically
significant with p-values of <0.05.

RESULTS

The study group of 125 patients with AC comprised 71
(56.8%) patients in the EC, 29 (23.2%) in the DC, and 25 (20%)
in the NOM group. The EC group consisted of 37 (52.1%)
males and 34 (47.9%) females with a mean age of 51.5+14.0
(range: 20-86) years, whereas the DC group consisted of
15 (51.7%) males and 14 (48.3%) females with a mean age
of 55.9+11.3 (range: 25-72) years and the NOM group
consisted of 16 (64.0%) males and 9 (36.0%) females with a
mean age of 76.6+11.9 (range: 45-94) years. Patients in the
NOM group were relatively older than the other subgroups
(p=0.001). No statistically significant difference was found
among the subgroups concerning gender (p=0.559) (Table
1).

The mean BMI value of the EC group was 28.9+4.6 (range:
19.6-47.2), whereas the DC group was 28.5+4.0 (range: 22.6-
37.9) and the NOM group was 26.8+4.2 (range: 16.2-33.4),
which reveal no significant difference among the subgroups
(p=0.178). The ASA score evaluation revealed that patients
with the ASA scores of 1 and 2 were more common in the
EC group, whereas the incidence of ASA score of 3 was
significantly higher in the NOM group (p=0.039) (Table 1).

Regarding the laboratory results, the mean levels of total
bilirubin, aspartate aminotransferase (AST), and alanine
aminotransferase (ALT) were significantly higher in the DC
and NOM groups compared to the EC group (p=0.033,
p=0.001, and p=0.036, respectively). The mean direct
bilirubin levels were significantly higher in the EC than the

Med J Bakirkoy 2021;17:312-319

NOM group and the mean lactate dehydrogenase levels
were significantly higher in the DC group (p=0.020 and
p=0.031, respectively). Contrarily, the mean hemoglobin
value of the NOM group was significantly lower than the
other subgroups (p=0.008) (Table 2).

According to the physical examination findings, sole right
upper quadrant pain without the presence of Murphy's
sign was found in 23 (32.4%) patients, whereas 48 (67.6%)
patients presented with accompanying Murphy’s sign in the
EC group. Right upper quadrant pain was solely present in
8 (27.6%) patients in the DC group and 9 (36%) in the NOM
group, whereas accompanying Murphy’s sign was found in
21(72.4%) patients in the DC group and 16 (64%) in the NOM
group. No statistical differences were detected among the
three subgroups according to the physical examination
findings (p=0.799) (Table 3).

The DC group had 16 (55.2%) patients who harbored
gallstones that were <1 cm, whereas gallstones with a size
of 1 cm or larger were detected in 48 (67.6%) patients in
the EC group and 14 (56.0%) patients in the NOM group.
Gallstones smaller than 1 cm were significantly more

common in the DC group compared to the other subgroups
(p=0.001) (Table 3).

The mean duration between the onset of symptoms and the
time of cholecystectomy was calculated to be 130.0+86.9
(range: 24-480) h in the EC group. The mean operative
time was 68.3+38.4 (range: 10-180) min in the EC group
and 72.3+£36.2 (range: 24-480) min in the DC group, without
statistically significant difference (p=0.495) (Table 3).

All cholecystectomies were started laparoscopically. In
the EC group, LC was completed in 69 (97.2%) patients,
whereas conversion to open surgery occurred in 2 (2.8%)
patients. Contrarily, LC was completed in 26 (89.7%) and

Table 1. The distribution of demographic parameters among patient groups

Patient groups EC DC NOM

n (%) 71 (56.8%) 29 (23.2%) 25 (20%) P
Male 37 (52.1%) 15 (51.7%) 16 (64.0%)

Gender Female n (%) 34 (47.9%) 14 (48.3%) 9 (36.0%) 0:55%"

Age (years) Mean=SD (range)  51.5+14.0 (20-86)  55.9+11.3 (25-72) 76.6+11.9 (45-94) 0.001°

Body mass index (kg/m?) Mean=SD (range) ~ 28.9+4.6 (19.6-47.2) 28.5+4.0 (22.6-37.9)  26.8+4.2(16.2-33.4)  0.126°
| 16 (22.5%) 6(20.7 %) 2 (8.0%)

ASA score I n (%) 50 (70.4%) 21 (72.4%) 16 (64.0%) 0.039:
1l 5 (7.0%) 2 (6.9%) 7 (28.0%)

2Pearson’s chi-squared test, Panalysis of variance, SD: Standard deviation, n: Number of patients, EC: Early cholecystectomy, DC: Delayed cholecystectomy,

NOM: Non-operative management, ASA: American Society of Anesthesiologists
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Table 2. The distribution of laboratory parameters among patient groups

Laboratory parameter Study Mean +SD Median Min Max p Post hoc
group (groups)
EC 13.0 3.7 12.9 5.9 23.2
White blood
cell count DC 14.0 4.8 13.4 5.4 29.5 0.087° N/A
(10%/pL)
NOM 11.6 5.9 10.4 4.8 326
EC 13.7 1.6 13.7 10.2 17.1
Hemoglobin DC 14.1 1.6 14.5 10.2 16.5 0.008°  NOM<EC, DC
(g/dL)
NOM 12.7 1.8 1.5 9.6 16.9
Total EC 1.0 0.6 0.8 0.1 2.8
ota
bilirubin DC 1.4 1.2 1.0 0.3 5.1 0.033>  EC<DC. NOM
(mg/dL)
NOM 1.5 1.2 1.2 0.6 4.4
. EC 0.4 0.3 0.3 0.1 1.6
Direct
bilirubin DC 0.6 0.6 0.3 0.1 2.5 0.020°  EC<NOM
(mg/dL)
NOM 0.9 0.8 0.6 0.1 3.2
) EC 0.6 0.4 0.6 0.0 2.0
Indirect
bilirubin DC 0.8 0.8 0.7 0.2 43 0.250° N/A
(mg/dL)
NOM 0.6 0.4 0.5 0.1 1.3
) EC 6.3 7.4 4.0 0.1 34.0
C-reactive
protein DC 5.5 9.4 0.9 0.1 32.3 0.571b N/A
(mg/dL)
NOM 6.7 7.9 3.8 0.1 31.1
EC 303 42.3 20.0 10.0 323.0
E?G?S"tate aminotransferase DC 92.9 97.3 465 8.0 376.0 0.001>  EC<DC, NOM
NOM 103.0 109.5 35.0 8.8 417.0
EC 34.7 41.7 20.0 10.0 235.0
Alanine aminotransferase (IlU/L) DC 93.5 114.9 35.0 9.0 384.0 0.036* EC<DC, NOM
NOM 86.9 93.3 43.0 8.0 359.0
EC 65.0 90.7 35.0 10.0 562.0
(?S;‘C)’“a'gl"tamy' transferase DC 221.9 309.8 42.0 14.0 1093.0  0.092>  N/A
NOM 237.0 288.1 77.5 12.0 961.0
) EC 96.7 51.9 86.0 39.0 360.0
Alkaline
phosphatase DC 112.1 67.7 85.0 52.0 317.0 0.2620 N/A
U/
o) NOM 149.5 122.3 93.5 62.0 570.0
EC 226.4 76.9 212.0 0.0 591.0
Lactate b
dehydrogenase (IU/L) DC 295.7 121.0 270.5 149.0  589.0 0.031 EC<DC
NOM 261.8 92.2 231.0 168.0  523.0
EC 53.0 27.1 47.0 12.0 138.0
E?S}{;ase DC 82.1 81.0 52.5 24.0 377.0 0.182° N/A
NOM 96.2 113.0 65.5 19.0 544.0

2analysis of variance (post-hoc: Tukey), °Kruskal-Wallis (post-hoc: Bonferroni), SD: Standard deviation, Min: Minimum, Max: Maximum, N/A: Not applicable
EC: Early cholecystectomy, DC: Delayed cholecystectomy, NOM: Non-operative management
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conversion took place in 3 (10.3%) patients in the DC group.
The conversion rates were found to be similar between the
two subgroups (p=0.117) (Table 3).

In the early postoperative period, 66 (93.0%) patients in the
EC and 27 (93.1%) in the DC group were observed to be
free of complications as they were discharged eventless.
However, the EC group had 5 (7.0%) patients who developed
postoperative  complications  including  atelectasis,
pulmonary embolism, hemorrhage, intraabdominal fluid
collection, and cystic stump leakage. Contrarily, the DC
group had 2 (6.9%) patients who developed postoperative
complications, which were intraabdominal fluid collection
and hyperbilirubinemia. No significant difference was
detected between the EC and DC groups regarding

postoperative complications (p=0.608) (Table 3).

The mean duration of postoperative hospital stay was
calculated as 2.3£2.4 (range: 1-15) days in the EC group and
1.7£2.0 (range: 1-9) days in the DC group. The length of
hospital stay was shorter in the DC group (p=0.001) (Table
3).

Med J Bakirkoy 2021;17:312-319

DISCUSSION

Females are more likely to develop gallstones with an
approximately threefold prevalence compared to males,
and 90-95% of AC cases occur due to complicated gallstone
disease (12). To date, controversy still exists regarding the
best management method and timing of surgery for AC
(10).

A meta-analysis published by Gallagher et al. (13) indicated
that the mean age of patients in the EC and DC groups
were 55.0 and 56.5, respectively. Our study revealed that
the mean ages of patients in the EC and DC groups were
51.5 and 55.9, respectively, whereas in the NOM group was
76.6 years. The mean age of patients in the NOM group
was significantly higher compared with the other groups
(p<0.05). The elder patients who also have comorbidities
would be unfit for surgery, thus the rates of NOM, which
included broad-spectrum antibiotherapy and percutaneous
cholecystostomy, were higher. However, a fewer number
of younger patients were in the NOM group since these
patients refused surgical treatment.

Table 3. The distribution of clinical parameters and surgical outcomes among patient groups

Patient groups EC DC NOM
n (%) 71 (56.8%) 29 (23.2%) 25 (20%) P
Physcal Right g:egifoit;;dfa“t o 23 (32.4%) 8 (27.6%) ve0R)
Murphy’s sign 48 (67.6%) 21 (72.4%) 16 (64.0)
Sludge 2 (2.8%) 3(10.3%) 6 (24.0%)
jjg:‘:"e/ Gallstone <1 cm n (%) 21 (29.6%) 16 (55.2%) 5(200% 4 001e
Gallstone =1 cm 48 (67.6%) 10 (34.5%) 14 (56.0%)
Time since onset of symptoms (hours) Mean = SD (range) 130.0+86.9 (24-480) - - N/A
Type of Laparoscopic cholecystectomy n %) 69 (97.2%) 26 (89.7%) -
surgery Conversion to open surgery 2 (2.8%) 3(10.3%) - 0.117¢
Operative time (minutes) Mean = SD (range) 68.3%£38.4 (10-180) 72.3+36.2 (24-480) - 0.495¢
None 66 (93.0%) 27 (93.1%)
Atelectasis 1(1.4%) - -
Complication Pulmonary embolism 1(1.4%) - -
Hemorrhage/laparotomy n (%) 1(1.4%) - -
Intraabdominal fluid collection 1(1.4%) 1(3.5%) - 0.608°
Cystic stump leakage 1(1.4%) - -
Hyperbilirubinemia - 1(3.5 %) -
Postoperative hospital stay (days) Mean=SD (range)  2.3*¥2.3 (1-15) 1.7£1.9 (1-9) - 0.001¢

*Pearson’s chi-squared test, Panalysis of variance, “Mann-Whitney U test, n: Number of patients, SD: Standard deviation, N/A: Not applicable, EC: Early
cholecystectomy, DC: Delayed cholecystectomy, NOM: Non-operative management
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The current 2018 Tokyo Guidelines suggest that diagnostic
criteria for AC include Murphy's sign and right upper
quadrant pain (1). Murphy's sign was the most common
physical examination finding in our EC and DC groups;
however, no significant difference was detected among
the subgroups regarding physical examination findings
(p>0.05).

Cystic duct obstruction by gallstones is the main reason for
the development of AC (4). Our study demonstrates that
subsentimetric gallstones were significantly higher in the DC
group, whereas gallstones of >1 cm were mostly detected
in the EC and NOM groups (p<0.05). Subsentimetric
gallstones that cause AC have a higher probability to cause
abnormalities in laboratory findings; hence, leading to time-
consuming additional investigations to evaluate the biliary
tract, which is considered the main reason for preferring
management with medical treatment and DC following >4-6
weeks in cases of gallstones of <1 cm. However, the relation
between early or late cholecystectomies and gallstone size
is yet controversial.

Patients who present with AC might also have
accompanying laboratory findings, such as high levels
of bilirubin and transaminases (12). The extrahepatic
biliary tract must be evaluated with magnetic resonance
cholangiopancreatography in the absence of spontaneous
recovery in the laboratory findings because of the increased
risks of postoperative complications, such as jaundice
and cystic stump leakage. Then, cholangiographic
evaluation and gallstone extraction should be performed
via endoscopic retrograde cholangiopancreatography
(ERCP) if indicated (14). Our findings reveal that laboratory
parameters, including total bilirubin, direct bilirubin, AST,
and ALT, were observed to be lower in the EC group
compared to the other two groups (p<0.05). We agree that
should the bilirubin and liver enzymes are elevated, EC
ought to be avoided and LC should be delayed until the
values reach normal limits.

One of the risk factors that are associated with prolonged
surgery and conversion to open surgery is high BMI (1,15).
Our study revealed that the mean BMI value was 28.06 kg/
m?, without statistically significant difference compared
among the study subgroups (p>0.05).

Opinions are presented that elderly patients with ASA
scores of =2 will have cardiopulmonary side effects of
pneumoperitoneum; however, the postoperative results
of LC in the elderly patients have been satisfactory (16).
Our study found that patients with an ASA score of 3 were
significantly higher in the NOM group than in the other
subgroups (p<0.05).

Studies that question the paradigm regarding the concept
of "the first 72-96 hours” requirement for EC that even
took place in reference textbooks report that this period
can be extended up to 168 h (11,12). Our study revealed
that patients in the EC group were operated on an
average of 5.4 days (130.0£86.9 h) following the onset
of symptoms. Contrary to other studies, our patients
underwent cholecystectomy within the first week after their
hospitalization, regardless of the duration from the onset of
complaints, which is considered a bold surgical approach.
However, the comparative statistical analysis between the
EC group in which the patients were operated on in the
first week regardless of the onset of their symptoms and
the DC group in which the operations were performed after
4-6 weeks demonstrated no significant difference in terms
of complication rates between the two subgroups (p<0.05).

Additionally, the mean operative time was calculated as
70.0£39.9 min in the EC group and 72.3£36.2 min in the DC
group, without statistically significant difference (p<0.05).

Gurusamy et al. (17) compared the groups of EC and DC and
reported similar rates of biliary tract injury and conversion.
Our study revealed no biliary tract injuries in patients who
underwent cholecystectomy, and no statistically significant
difference was found between the EC and DC groups
regarding the conversion rates (p>0.05).

One of the most common complications following
cholecystectomy includes bile duct leakage due to the
presence of a Luschka duct. Peritonitis, bleeding, surgical
site infection, and intraabdominal collection are other
complications that might develop after cholecystectomy
(18,19). Our study revealed 1 (1.4%) patient who received
urgent laparotomy because of hemorrhage following EC,
in which hemostasis was successfully achieved. One patient
(1.4%) in the EC group and one patient (3.4%) in the DC
group developed intraabdominal fluid collections, who were
treated by percutaneous drainage catheter application. One
patient (1.4%) who underwent EC developed cystic stump
leakage due to choledocholithiasis, whichwas then managed
by stone extraction and plastic stent placement via ERCP.
Apart from the aforementioned surgical complications,
other postoperative complications included atelectasis in 1
(1.4%) patient and pulmonary embolism in another 1 (1.4%)
patient in the EC group, whereas 1 (3.5%) patient in the DC
group developed postoperative hyperbilirubinemia, all of
whom were medically managed without any interventions.
No statistically significant difference was found between the
subgroups regarding overall complications (p>0.05).

A meta-analysis that was conducted by Wu et al. (20)
reported that patients in the EC group had a shorter length
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of hospital stay, yet longer operative times. Our study
revealed that the mean length of hospital stay of the EC
group was statistically longer than the DC group (p<0.05).
Apart from the surgical complications, a longer hospital
stay was attributed to the prolonged waiting period for the
improvement of patients’ clinical conditions and laboratory
findings due to the systemic inflammatory reaction of AC
before their perioperative periods.

Study Limitations

A limitation of our study included the relatively low number
of patients and its single-center, cross-sectional study
design. Contrarily, operating the patients in the EC group
within the first week of their index hospitalization, regardless
of the day from the onset of symptoms, can be attributed as
the unique feature of our study.

Of the two main issues that were addressed in the 2016
guidelines of The World Society of Emergency Surgery, the
first one is that surgery is clinically superior to follow-up, and
the second is that cholecystectomy is considered the gold
standard treatment of AC (21). Our findings recommend
performing EC regardless of the onset of symptoms in the
absence of confounding factors, such as poor clinical status,
altered laboratory findings, advanced age, or comorbidities,
which preclude surgical treatment for patients who are
hospitalized with AC.

CONCLUSION

The surgical treatment of hospitalized patients with AC
can safely be performed anytime within the first week of
their admissions regardless of the time from the onset
of symptoms unless the clinical and laboratory findings
render the patient unfit for surgery. Therefore, achieving a
definitive treatment at once is possible, without the need
for further hospitalization. The findings of our study might
suggest a paradigm shift regarding the “first 72-96 hours”
requirement for cholecystectomy in AC cases.
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ABSTRACT

Objective: To share our clinical experience on the first, second, and third-line treatments of hairy cell leukemia (HCL), with cladribine and other
methods, including splenectomy and interferon treatments.

Methods: The clinical features, treatments (including response and complications), and survival data of 24 patients, who were diagnosed with
HCL at Okmeydani Training and Research Hospital between November 1996 and August 2019, were retrospectively analyzed.

Results: The mean follow-up time was 130.77+75.07 months. All patients who had received cladribine as a first-line treatment (n=17)
demonstrated response to treatment, whereas complete response (CR) was observed in 41.2%. Mean progression-free survival after the first-line
treatment was 83.58+57.40 months and median survival was 75.25 months (minimum-maximum: 2.14-194.79). Progression-free survival time
was significantly longer in cladribine recipients.

Conclusion: The effectiveness of cladribine in HCL treatment was once more shown in this study; however, the low frequency of CR to cladribine
in our study compared to the literature was considered to be related to the increased frequency of massive splenomegaly and lymphadenopathy
at the time of diagnosis, as well as low platelet values.

Keywords: Cladribine, hairy cell leukemia, treatment, survival

oz

Amag: Tiyli hicreli 16seminin (HCL) kladribin ve splenektomi ile interferon tedavileri gibi diger yontemlerle birinci, ikinci ve Gglincl basamak
tedavileriyle ilgili klinik deneyimimizi paylasmaktir.

Gereg ve Yéntem: Okmeydani Egitim ve Arastirma Hastanesi'nde Kasim 1996 ile Agustos 2019 tarihleri arasinda HCL tanisi alan 24 hastanin
klinik 6zellikleri, tedavileri (yanit ve komplikasyonlar dahil) ve sagkalim verileri geriye déniik olarak incelendi.

Bulgular: Ortalama takip stiresi 130,77+75,07 aydi. Birinci basamak tedavi olarak kladribin alan tim hastalar (1=17) tedaviye yanit gésterdi ve
%41,2'sinde tam yanit gézlendi. ilk basamak tedaviden sonra ortalama progresyonsuz sagkalim 83,58+57,40 aydi ve medyan sagkalim 75,25
aydi (en kiclik-en buytk: 2,14-194,79). Kladribin kullanan hastalarda progresyonsuz sagkalim siresinin anlamli dizeyde daha uzun oldugu
bulunmustur.

Sonug: Bu calismada kladribinin HCL tedavisinde etkinligi bir kez daha g&sterilmis olsa da, kladribine tam yanit sikliginin literatiire gére distk
olmasi, tanidaki masif splenomegali ve lenfadenopati sikliginin fazla olmasi ve distk trombosit degeri ile iliskili oldugu dustntlmustdr.

Anahtar Kelimeler: Kladribin, tlyli hiicreli 16semi, tedavi, sagkalim
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INTRODUCTION

Hairy cell leukemia (HCL) is a B cell lymphoproliferative
disease that originates from postgerminal central memory
cells and splenic marginal zone B cells and is characterized
by pancytopenia, splenomegaly, bone marrow involvement
accompanied by fibrosis, and the presence of lymphoid
cells with cytoplasmic extension (hair-like) in the peripheral
blood (1,2). The characteristic immunophenotype of cluster
of differentiation (CD)19+, CD20+, CD11c+, CD25+,
CD103+, and CD123+ co-expressing cells confirms the
diagnostic features of HCL classic. HCL constitutes 2% of
all adult leukemias (3). Apart from childhood, the disease
can develop in all ages, but is often diagnosed in Caucasian
males over 50 years old (4 times more common compared
to females) (1,3).

HCL usually progresses very slowly and current therapies
achieve high levels of success (4). Patients who are
asymptomatic without progression are followed up without
treatment, whereas those symptomatic and those who
meet cytopenia criteria receive treatment through a well-
defined algorithm of first- and second-line therapy, which
includes the use of cladribine (2-chlorodeoxyadenosine,
2CdA) and pentostatin

treatment

(deoxycoformycin).  Additional

options include splenectomy, interferon-
alpha (IFN-0), and chemotherapy, especially as second-
line therapy (5). After the introduction of purine analogs
(cladribine and pentostatin) as treatment options for HCL,
complete remission was demonstrated to be obtained
in approximately 75% of patients, and despite possible
relapse within 15 years (50% of patients), most individuals

are likely to have a near-normal life expectancy (6-8).

This retrospective study aimed to analyze the treatment
response and adverse effects of treatment, relapses,
survival, and occurrence of secondary malignancies in our
center during the 24 years of follow-up.

METHODS

Study Group and Evaluation

The study group was comprised of all individuals diagnosed
with HCL at Okmeydani Training and Research Hospital
between November 1996 and August 2019. The patients
diagnosed with hairy cell variants and those with missing
medical files were excluded from the study. Demographic
data, clinical features, and treatment-related characteristics
and outcomes of 24 patients were recorded from the files
and were retrospectively analyzed within the scope of the
study.

Bone marrow biopsy results were categorized based on
infiltration type (interstitial, diffuse, and both) and degree of
fibrosis (scored on a scale from 0 to 4) (9).

Definitions, Treatment

Evaluation

Approach, and Response

HCL diagnosis was made according to the World Health
Organization criteria based on the results of flow cytometry
or bone marrow morphology and immunohistochemistry
(10). Treatment is generally initiated in patients with
significant cytopenia [Hemoglobin (Hb) of <11 g/dL, ANC]
of <1-0 x 10%/L, and/or platelets of <100 x 10°/L), massive or
symptomatic splenomegaly, constitutional symptoms (such
as fever or night sweats), and/or infections (11).

Splenectomy, IFN-a (referred to as IFN henceforth),
cladribine, and rituximab were the treatment options utilized
during the 24 years. IFN and splenectomy were preferred as
first-line therapy when cladribine was unavailable in Turkey.
IFN was started at a dosage of 3 MU three times a week.
Splenectomy was performed either laparoscopically or via
open surgery. Cladribine was given either by continuous
intravenous infusion at 0.1 mg/kg/day (1-7 days), 2-hour
intravenous infusion at 0.1 mg/kg for 5 consecutive days or
once a week for 7 consecutive weeks, or subcutaneously at
0.14 mg/kg/day for 5 days (12). Rituximab was administered
at 375 mg/m? weekly for four consecutive weeks (13).

The response was evaluated by complete blood count,
peripheral blood smear, biochemical parameters, and bone
marrow biopsy at 3months after therapy initiation. Complete
response (CR) was defined as (1) the disappearance of hairy
cells in the peripheral blood smear and bone marrow,
(2) absolute neutrophil count of>1,500x10%L, platelet
of >100x 107/L, and Hb of >11 gr/dL, and (3) splenomegaly
regression on physical examination. Partial response (PR)
was defined as near-normalization of the peripheral blood
count (as in CR) with a minimum of 50% improvement in
organomegaly and bone marrow biopsy infiltration with
HCL. Relapse was defined as a reappearance of hairy cells
in peripheral blood or bone marrow and recurrence of the
previously mentioned types of cytopenia or organomegaly
or >50% increased residual disease after PR. The presence
of PR or CR was included in the overall response (OR)
evaluations. Any response rather than PR or CR was
regarded as no response (14,15).

The overall survival was defined as the time from HCL
diagnosis until the death of any cause or the date of the
last observation. Relapse-free survival was defined as the
time from the treatment initiation until relapse or death, and
patients who remained disease-free were censored at the
date of the last observation.
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Ethics

All procedures performed in studies involving human
participants were following the ethical standards of the
institutional and/or national research committee and with
the 1964 Helsinki Declaration and its later amendments or
comparable ethical standards. The study was approved by
the Clinical Research Ethics Committee of Medical Sciences
University, Okmeydani Training and Research Hospital
(approval no: 1387). Informed written consent was obtained
from all individual participants who are included in the study.

Statistical Analysis

The Number Cruncher Statistical System 2007 software was
used for all statistical analyses. Research data evaluating
presented the descriptive statistics with mean, standard
deviation, median, and minimum and maximum values
for quantitative data, whereas frequency and percentage
were used for categorical data. The Kaplan-Meier survival
analysis was used for the survival analyses. The threshold for
statistical significance was set at p<0.05.

RESULTS

A total of 24 patients with a median age of 53.5 years were
included in the study, wherein 4 (16.7%) were female and
20 (83.3%) were male. Twelve (50%) of the patients were
incidentally detected and were asymptomatic at the time
of diagnosis despite having cytopenia. The characteristics
and the presenting features of patients are listed in Table 1.

The laboratory tests evaluation detected neutropenia in
18 patients (66.7%), pancytopenia in 14 patients (58.3%). In
addition, monocytopenia was detected in 8 patients (33.3%)
out of the 18 patients with available measurements (Table 2).
Biopsy findings on bone marrow evaluations are presented
in Table 3.

All 24 patients required treatment at presentation, including
patients who are asymptomatic but required treatment due
to cytopenia. Cladribine was administered to 17 (70.8%) as
first-line therapy, wherein 7 (41.2%) had CR and 10 (58.8%)
had PR. Five patients were given IFN therapy as first-line
treatment, wherein 1 patient remained unresponsive and
4 patients had PR. Finally, splenectomy was performed as
the first-line therapy in 2 patients, one of which partially
responded, whereas the other patient did not attend follow-
up and applied with a relapse later on.

Only 1 (16.7%) of the 6 patients with CR to cladribine as
the first-line treatment required second-line treatment
after 4 years. Among the 10 patients with PR to cladribine,
4 required second-line treatment 6-10 years after initial
treatment.
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Table 1. Characteristics and presenting features of patients
with hairy cell leukemia

N (%)
Median age 53.5 (35-78)
Sex
Female 4 (16.7)
Male 20 (83.3)
B symptoms 3 (12.5)
Weight loss 2 (8.3)
Night sweating 1 (4.2)
Fever 1 (4.2)
Malaise 5 (20.8)
Fever and infection 3 (12.5)
Abdominal pain 3 (12.5)
Bleeding 3 (12.5)
Ecchymosis 3 (12.5)
Gingival bleeding 1 (12.5)
Hematuria 1 (4.2)
Abdominal swelling 2 (8.3)
Splenomegaly
No 2 (8.3)
Yes 22 (91.7)
Mean spleen size, cm 20.30 +5.58 cm
Massive splenomegaly 10 (41.7)
Hepatomegaly
No 1" (47.8)
Yes 12 (52.2)
Lymphadenopathy
No 18 (75.0)
Yes 6 (25.0)
Peripheral 1 (16.7)
Mediastinal 4 (66.7)
Abdominal 3 (50.0)
Positive staining
CD20 19 (82.6)
CD103 8 (34.8)
CD11c 11 (47.8)
CD19 6 (26.1)
CD25 5 (20.8)
CD38 1 (4.2)

CD: Cluster of differantiation
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Table 2. The distribution of peripheral blood parameters

Median (minimum-
maximum)

Hemoglobin 8.77 (4.8-13.8)

Platelet 48,500 (2,000-151,000)

Leukocyte 2,945 (1,200-37,940)
600 (100-3,790)

510 (50-29,900)

Absolute neutrophil count

Monocyte count

Hairy cell quantification in peripheral

blood 17 (8-50)

N
Hairy cell in peripheral blood
No 18
Yes 6
Table 3. Bone marrow biopsy findings

N (%)

Infiltration type 24 (100)
Diffuse 12 (50.0)
Interstitial 7 (29.2)
Diffuse + interstitial 3 (12.5)
Unknown 2 (8.3)
Degree of fibrosis 24 (100)
Not checked 2 (8.3)
1/4 2 (83
2/4 11 (45.83)
3/4 9 (37.5)
TRAP positivity 24 (100)
Unchecked 1 (8.3)
Positive 23 (91.7)

TRAP: Tartrate-resistant acid phosphatase

Overall progression-free survival after first-line therapy
was 83.58+57.40 months. In cases where cladribine was
administered, 12 (70.6%) were progression-free and 5 had
a relapse and the mean progression-free survival time was
142.91£16.69 months. In cases where cladribine was not
administered, 1 patient (14.3%) was progression-free and
6 had a relapse and the mean progression-free survival
time was 78.07+24 months. The progression-free survival
analysis via the log-rank test revealed a significantly shorter
progression-free survival rate in patients who did not receive
cladribine as first-line therapy (p<0.001).

A total of 11 patients received second-line therapy. Ten
patients received cladribine, of which 6 (60%) had CR and 4
(40%) had PR. The overall median progression-free survival
time after the second-line therapy was 126.39 months,
whereas 73.8 months for cladribine recipients.

Among 2 patients who had PR to cladribine therapy in
the second-line treatment, 1 was given rituximab with CR,
whereas cladribine therapy was repeated in the other, which
resulted in PR (Table 4).

Approximately 2 years after IFN treatment, 1 patient who
was partially responsive developed osteomyelitis. Four
of the patients (16.67%) had concomitant malignancy
(basal-cell carcinoma, ureteral adenocarcinoma, laryngeal
adenocarcinoma, and prostatic adenocarcinoma), wherein 1
was detected before treatment (prostatic adenocarcinoma),
secondary malignancy was detected in 2 patients after
cladribine treatment and 1 after IFN therapy.

As a complication of cladribine treatment, 5 patients
developed febrile neutropenia and responded to
antibiotherapy and G-CSF treatment. Two of the patients
died due to concomitant secondary malignancies. As of
writing, 22 of the 24 patients (91.7%) are still alive. Overall,
the final data showed that mean survival was 132.58+16.98
months and mean follow-up duration was 130.77+75.07
months (Table 5, Figure 1-3).

Survival Functions

1,0 first line treatment

¥ CLADRIBING-)
I ICLADRIBIN(+)
+- CLADRIBIN(-)

i +— CLADRIBING+)

06

Cum Survival

0,4

0,0

Progression-free survival (months)

Figure 1. Kaplan-Meier curve of progression-free survival according
to cladribine used in first-line treatment

DISCUSSION

The current study provides additional data demonstrating
the efficacy of available treatment modalities in patients
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Survival Function

= ISurvival Function
4= Censored

Cum Survival

T T T T T T T T T T T
0 24 48 72 9 120 144 168 192 216 240 264 288

Follow up time (months) (months)

Figure 3. Kaplan-Meier curve for overall survival

with HCL, especially for cladribine therapy that yielded a
significantly longer progression-free survival and reduced
the frequency of relapse compared to patients who had not
received cladribine as first-line therapy. Of note, all patients
responded to cladribine; however, CR was observed in only
41.2% of patients.

The study conducted by Mikler Mascarenhas (7) (12 patients)
revealed a treatment response to cladribine from all
participants, and the CRrate was 92%. The literature reported
frequencies ranging from 75% to 100% CR to cladribine
in large-scale series (16,17). This situation was attributed
to the presence of severe thrombocytopenia, massive
splenomegaly, or multiple lymphadenopathies in our cases.
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The literature focusing on the clinical findings of patients with
HCL show that the most frequently identified examination
splenomegaly (60-90%) and cytopenia
(anemia, leukopenia, neutropenia, thrombocytopenia, and
monocytopenia with frequencies of 70%, 65%, 75%, 80%,
and 90%, respectively) (14,18,19). Our study found anemia
in 91.7% of patients, leukopenia in 62.5%, neutropenia in

findings are

66.7%, thrombocytopenia in 95.8%, and monocytopenia
in 33.3%. Findings other than monocytopenia were very
similar in frequency to values reported in the literature.
The lower frequency of monocytopenia may be in part due
to the initial monocyte levels that were not determined
in 6 patients. Even so, tartrate-resistant acid phosphatase
positivity was present in 100% of our patients and all were
diagnosed with typical HCL; therefore, even if all of these
6 individuals had monocytopenia, there would still be a
considerable difference compared to studies reporting data
from patients with typical HCL.

In the 2000 update of the HCL guideline published by the
British Society for Hematology, the severity of cytopenia
was reported to depend on spleen size and extensive bone
marrow infiltration (20). Pancytopenia was determined in 14
of our patients (58.3%), 22 (91.7%) had splenomegaly, and 15
(62.5%) had diffuse bone marrow infiltration. Pancytopenia
and splenomegaly ratios in our study are very similar to those
reported by Chatterjee et al. (21); however, their results are
higher than those reported in other literature (2,4).

Lymphadenopathy was detected in 25% (n=6) of our 24
patients, and it was reported to be within 9%-20% in the
literature (4,6,21-23). In our series, 3 patients had mediastinal,
2 had intra-abdominal multiple lymphadenopathies, and
1 had extensive and conglomerate lymphadenopathy. In
another patient, extensive lymphadenopathy involvement
was observed in the axillary, mediastinal, and intra-
abdominal regions. All three patients with mediastinal
lymphadenopathy partially responded to cladribine
treatment. These lymph nodes were not extensively
affected (and did not exceed 2 cm), which suggests that
mediastinal localization may have a negative effect on
treatment response. Among the patients with extensive
multiple lymphadenopathies,
with extensive conglomerate lymphadenopathy partially
responded to cladribine, whereas the others demonstrated

intra-abdominal those

CR. This suggests that the extent and size of the intra-
abdominal lymph node involvement may be more
important than localization. Indeed, in a study of 88 cases
in which Mercieca et al. (24) investigated the frequency
of abdominal lymphadenopathy in HCL, the presence of
abdominal lymphadenopathy was found to be associated
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Table 4. Distribution of first-line treatments and treatment response

First-line treatments Interferon a

Cladribine Splenectomy Total

(n=5, 20.8%) (n=17, 70.8%) (n=2, 8.3%) (n=24, 100%)
Unresponsive, n (%) 1(20%) 0 0 1(4.2%)
Partial response, n (%) 4 (80%) 10 (58.8%) 1 (50%) 15 (62.5%)
Complete response, n (%) 0 7 (41.2%) 0 7 (29.2%)
No follow-up, n (%) 0 0 1 (50%) 1(4.2%)

Table 5. Survival analyses according to the use of cladribine as
first-line treatment

Cladribine (+) Cladribine (-)
(n=17,70.8%) (n=7, 29.2%)
Patients with relapse 5 (29.4%) 6 (85.7%)
Patients with 0.012
progression-free 12 (70.6%) 1(14.3%)
survival
Mean progression- 142.9116.69  78.07+24.53  <0.001

free survival, months

with treatment resistance. In an earlier publication by the
same author that included 12 cases with HCL who had
abdominal lymphadenopathy, abdominal imaging was
stated to be necessary at the time of diagnosis (25).

No staging system for HCL has yet been defined in the
literature. However, considering that our patients had more
frequent splenomegaly and pancytopenia at presentation,
the increased frequency and the extent of lymphadenopathy
involvement may suggest that patients were admitted with
relatively advanced disease. However, larger case series
need to be evaluated to define “advanced disease” and to
claim that lymph node involvement may be more frequent
in such patients. These studies will also be important to
determine whether the localization of lymphadenopathy
has any influence on treatment response.

Similar to the study of Ongéren et al. (26), our study found a
significantly lower frequency of progressive disease in patients
who received cladribine as first-line treatment compared to
those who received splenectomy or IFN treatment. The mean
follow-up time of patients was 130.77+75.07 months, the
mean progression-free survival after the first-line cladribine
treatment was 142.91+16.69 months (median: 77.96 months).
These values were found to be longer than those reported by
other domestic studies, but shorter than that of the 233-case
study by Else et al. (27) (6,26). After the second-line therapy,
the OR to cladribine was again 100%, while the CR rate was
60%. Higher CR rates after relapse were thought to be due
to a lower frequency of lymph node involvement and massive
splenomegaly at the time of relapse. Mean progression-free
survival after second-line treatment was 83.45+66.82 months

(median 73.8 months), again shorter compared to the study by
Else et al. (27); however, studies have repeatedly shown that
severe anemia and severe thrombocytopenia are associated
with decreased survival (17). Therefore, the difference may
be due to the presence of higher median hemoglobin and
platelet levels at the time of diagnosis in the study by Else
et al. (27).

The rarity of HCL, the single-center nature of our data, and
the number of patients included in the study are notable
limitations, which must be considered when concluding our
results. Furthermore, even though clinical data deficits were
minimal, the presence of missing data and the insufficient
measurements in all patients may further hamper the
accuracy of laboratory-related findings.

CONCLUSION

Finally, the lack of p2-microglobulin and BRAF mutation
analysis is an important limitation.

Such high lymph node involvement at the time of diagnosis
in our group of patients seems remarkable, and therefore,
is believed to be a factor that reduced cladribine response.
The effects of the presence of abdominal multiple
lymphadenopathies, occurring particularly due to relapse,
on the treatment response has been investigated in the
literature; however, large-scale studies are needed to
evaluate the effects of extensive lymph node involvement
and its localization in the early phase, especially for its
influence on therapy response and survival.
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Correlation Between Computerized Tomography Findings
and DeMeester Score and Esophagogastroduodenoscopy
Findings in Patients with GERD-like Symptoms

GERH Benzeri Semptomlari Olan Hastalarda Bilgisayarli Tomografi Bulgulari ile
DeMeester Skoru ve Ozofagogastroduodenoskopi Bulgulari Arasindaki [ligki
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ABSTRACT

Objective: Radiological imaging has a limited role in the initial diagnosis of gastroesophageal reflux disease (GERD) without complications.
This study aimed to investigate the correlation with the presence of hiatal hernia (HH), the number of hiatal area pixels, the angle of His on
computerized tomography (CT) imaging, esophagogastroduodenoscopy (EGD) findings, and DeMeester scores in patients with GERD-like
symptoms.

Methods: This retrospective study included 46 consecutive patients with typical GERD-related symptoms. All patients underwent EGD
examinations. Patients were divided into two groups as HH and hiatal insufficiency based on the EGD results. The DeMeester score of >14.72
was considered abnormal acid reflux, whereas <14.72 was normal. Anatomical details of esophageal hiatus on CT were separately recorded.

Results: A statistically significant correlation was found between EGD and CT imaging findings using the Pearson correlation test (p<0.05).
No statistically significant difference was found between the number of hiatal area pixels and DeMeester scores using the Mann-Whitney U
test (p=0.49). No statistically significant difference was found between the angle of His and DeMeester scores using the Mann-Whitney U test
(p=0.45).

Conclusion: Anatomical details of esophageal hiatus are correlated with endoscopy findings in CT imaging.

Keywords: Gastroesophageal reflux, DeMeester score, endoscopy, hiatal hernia, pH-metry, tomography

6z
Amag: Radyolojik goriintileme yontemleri, komplikasyon gelismemis gastrodzofageal refli hastaliginin (GERH) ilk tanisinda sinirli bir role sahiptir.

Bu calismada, GERH tanisi bulunan hastalarda hiatal herni (HH) varligi, hiatal alandaki piksel saysi, bilgisayarli tomografi (BT) gériintiilemede His
acisi, 6zofagogastroduodenoskopi (EGD) bulgulart ve DeMeester skorlari arasindaki korelasyonu arastirmayr amacladik.

Gereg ve Yontem: Bu retrospektif calismaya tipik GERH ile ilgili semptomlarla bagvuran 23 ila 74 yaslari arasindaki 46 hasta (medyan yas 46, 24
erkek ve 22 kadin) dahil edildi. Tim calisma hastalarina EGD incelemeleri yapildi. EGD sonuglarina gére hastalar HH ve hiatal yetmezlik olarak
iki gruba ayrildi. DeMeester skorunun 14.72'den fazla olmasi anormal asit refli, 14.72'den az olmasi normal sonug olarak kabul edildi. BT'de
dzofagus boslugunun anatomik detaylari ayr ayri kaydedildi.

Bulgular: Pearson korelasyon testinde EGD bulgulari ile BT gériintiileme bulgular arasinda istatistiksel olarak anlamli bir korelasyon vardi
(p<0,05). Mann-Whitney U testinde hiatal alandaki piksel sayisi ile DeMeester skoru arasinda istatistiksel olarak anlamli bir fark saptanmadi
(p=0,49). Benzer sekilde, Mann-Whitney U testinde His agisi ve DeMeester skoru arasinda istatistiksel olarak anlamli bir fark bulunmadi (p=0,45).
Sonug: BT gériintilemede elden edilen 6zofagial hiatusa ait anatomik detaylar endoskopi bulgulari ile korelasyon géstermektedir.

Anahtar Kelimeler: Gastroézofageal reflii, De Meester skoru, endoskopi, hiatal herni, pH-metri, tomografi
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is the most common
gastrointestinal disease that affects 15-20% of people in
the United States and 5% in Asia (1). A proper definition of
GERD is very important for initiating efficacious therapy and
avoiding esophageal problems, such as Barret's esophagus
and adenocarcinoma. Cross-sectional imaging has an
obviousrole in GERD diagnosis and complication evaluation,
as well as benign and malign lesion differentiation in staging
and post-therapy evaluation of esophageal carcinoma (2).
According to the American Gastroenterological Association
guideline, esophagogastroduodenoscopy (EGD), of which
symptoms do not decrease after proton pump inhibitor (PPI)
treatment, is the most prevalent following step for a certain
diagnosis and complication evaluation. The second step
for patients with a suspected GERD syndrome, who have
not responded to an empiric therapy of PPI, have normal
results on endoscopy but without significant findings on
manometry in pH monitoring (3).

Radiological imaging has a restricted role in primary
GERD diagnosis without complications. Fluoroscopic
esophagography has been routinely used by radiologists
as a safe, available, and inexpensive method but is not
advisable for GERD determination following the revised
guidelines (4,5). Studies documented no correlation
between barium esophagography with pH monitoring (6).

In recent years, cross-sectional radiological methods were
more frequently used in patients with reflux symptoms to
exclude cardiac and pulmonary differential diagnoses. This
data accumulation prompted radiologists to radiologically
evaluate the esophageal hiatus and gastroesophageal
junction and investigate its correlation with symptoms. A few
studies showed that dynamic magnetic resonance imaging
(MRI) swallowing is an appropriate method to assess patients
with gastroesophageal reflux complaints (7,8). One study
evaluated the correlation between the distal esophageal
wall thickness on computerized tomography (CT) and the
presence of reflux esophagitis (RE), which found a moderate
association (9). The importance of accurate measurements
of esophageal hiatus in the preoperative period was noticed
with increased anti-reflux surgeries. CT measurement of
hiatal surface area has the potential to preoperatively guide
decision-making in anti-reflux surgery technique, and the
same methodology can be used to post-operatively assess
surgical results. Yildirim et al. (10) measured the abdominal
part of esophageal length (IAEL) and cardio-esophageal
angle (COA) to identify patients with GERD in 2011. They
revealed that the CT imaging method could be used
for IAEL and COA measurements with a good degree of
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disease concordance (10). Koch et al. (11) published a study
in 2012, wherein they investigated the association between
the hiatal hernia (HH) size that was preoperatively measured
and the esophageal hiatus size that was intraoperatively
measured using the barium swallow imaging method.
This study demonstrated a poor sensitivity of preoperative
barium swallow examination, and surgeons could not rely
on these imaging method findings (11). Ouyang et al. (12)
published a study in 2016, wherein they measured the
hiatal surface area on CT and showed evidence of hiatal
HH associated with wide hiatuses and GERD. Additionally,
their work revealed an inadequate hiatal surface area to
determine GERD without CT findings (12).

To our knowledge, the correlation between DeMeester
score and CT imaging measurement findings in patients
with GERD-like symptoms has not been published. This
study focused to research the correlation with the HH
presence, the number of hiatal area pixels, the angle of His
on CT imaging and EGD findings, and DeMeester scores in
patients with GERD-like symptoms.

METHODS

Participants

This retrospective study included 46 consecutive patients
aged 23 to 74 years (median age 46 years, 24 males and
22 females) who presented themselves in our surgical
outpatient clinic with typical GERD-related symptoms. The
hospital archive was searched between March 2019 and
March 2020, which showed that 60 patients had CT scan,
EGD, and 24 h esophageal pH-metry in less or equal to six
months apart. Excluded from the study were 14 patients
with inadequate clinical information or non-diagnostic CT
scans. None of the patients were diagnosed with achalasia
or scleroderma and none had prior gastrointestinal surgery.
All patients had permanent or repetitive GERD symptoms
despite therapy with PPl in at least 6 months. This study was
approved by the Ethics Committee of University of Health
Sciences Turkey, Kanuni Sultan Slleyman Training and
Research Hospital (no: 15916306-604.01.01). All patients
signed written informed consent before every medical
examination.

Esophagogastroduodenoscopy

All study participants underwent upper gastrointestinal
endoscopic examinations. Patients were classified into
two groups as HH and hiatal insufficiency following the
EGD results. The diagnostic criterion of endoscopic
HH was accepted as the proximal dislocation of
the gastroesophageal junction of >2 cm above the
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diaphragmatic indentation. Hiatal insufficiency was defined
when gastroesophageal junction at the normal location
but presented with respiration-dependent incomplete
closure of the cardi around the endoscope. Standard upper
gastrointestinal endoscopy using the Fujinon (Fuijifilm, light
source XL-4450) video gastroduodenoscopies was done to
determine the presence of macroscopic causes.

pH-metry/DeMeester Score

A 24-hour esophageal pH monitoring was applied with
a catheter passing through the nasal cavity and located
in the distal esophagus. A pH sensor of >5 cm from the
level of the lower esophageal sphincter was fixed with the
catheter and attached to a movable recorder tool for 24 h.
After catheter placement, patients went to their homes and
suggested doing normal routine jobs. The conventional
DeMeester score was evaluated by a medical measurement
system (MMS, UPS 2020, ORION Il). DeMeester score
includes these following parameters: the number of reflux
events, the total duration of pH of<4 (%), duration of pH
of<4 in vertical and horizontal positions (%), the number
of reflux events >5 min, and the period of the major reflux
event (13). A result of >14.72 was decided as acid reflux,
whereas<14.72 was normal.

Imaging Analysis

CT images that are obtained based on different clinical
symptoms, at most 6 months before EGD, were included
in the study. All scans were obtained with a 16-slice CT
scanner (Siemens Somatom Emotion, Siemens Medical
Systems, Erlangen, Germany). Examinations that excluded
the esophageal hiatus in the imaging area were excluded
from the study. Non-contrast abdominal CT imaging for
urinary symptoms was determined in 15 patients, whereas 8
had intravenous (IV) contrast-enhanced thorax CT imaging
for pulmonary symptoms, and 23 had both IV and oral
contrast-enhanced abdominal CT imaging due to upper
abdominal pain. Before oral contrast examination, 1.5 | of
diluted oral contrast material (76%, 50 mL of diatrizoic acid,
Bayer-Schering Pharma, Seoul, Korea) was administered. IV
injection of nonionic iodinated contrast (iohexol of 300 mg;
Amersham Health, Cork, Ireland) was applied at a dosage
of 1 mL/kg. Two radiologists with experience in abdominal
radiology (6 and 4 years, respectively) evaluated the CT
sections and did calculations. Esophagogastric junction
localization was defined by esophageal tubular contour
and angle of His changes. All CT scans were assessed for
HH without quantitative definition with these parameters.
Measurements were made using sagittal reformatted CT
sections of the esophageal hiatus. A grading system devised
by Ouyang et al. (12) was used to categorize patients as

possible, probable, or definite HH. Our study used the same
grading system and HH was considered present if the length
of the hernia was >2 cm from the esophageal hiatus plane.
Length between 1 and 2 cm was determined as probable
HH and length between 0 and 1 cm was determined as
possible HH (Figure 1). The number of hiatal area pixels
was measured on axial CT sections using ImageJ software
(National Institutes of Health, USA). ImageJ version 1.46
is a free accessible software program that was created by
the National Institutes of Health for image postprocessing
and evaluation (downloadable from http://rsbweb.nih.gov/
ij/download.html). The hiatal areas were manually drawn.
The number of pixels in the drawn areas was calculated with
this program (Figure 2). The angle of His was measured on
coronal CT reformatted images by two lines formed to the
right wall of the gastric fornix and abdominal esophageal
wall (Figure 1).

Figure 1. a) Sagittal CT sections of the esophageal hiatus shows
definite HH, Length of the hernia at 2 cm above (superior arrow) the
level of the esophageal hiatus (inferior arrow). b) Coronal CT images
of the esophageal hiatus shows the angle of His that formed by the
abdominal esophageal wall and the right wall of the gastric fornix
CT: Computerized tomography, HH: Hiatal hernia

Figure 2. a,b) a 60-year-old female patient presented with axial CT
images passing through the level of the esophageal hiatus. The
number of pixels in the green area was calculated as 937. c¢,d) a
28-year-old male patient presented with axial CT images passing
through the level of the esophageal hiatus. The number of pixels
in the green area is calculated as 903. e,f) a 63-year-old female
patient presented with axial CT images passing through the level of
the esophageal hiatus. The number of pixels in the green area was
calculated as 5195. g,h) a 59-year-old male patient presented with
axial CT images passing through the level of the esophageal hiatus.
The number of pixels in the green area was calculated as 640

CT: Computerized tomography
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Statistical Analysis

The analysis was performed using the Statistical Package
for the Social Sciences International Business Machines
version 20 (SPSS Inc., Chicago, IL, USA). The relationship
between variables was evaluated using the Pearson
correlation, and independent groups were investigated
by the Chi-square and Mann-Whitney U tests. The receiver
operating characteristic curve was created to quantitatively
measure data, and cut-off values were calculated according
to sensitivity and specificity values. P-values of<0.05 were
considered statistically significant.

RESULTS

Participants

This study included 24 male and 22 female patients with a
mean age of 46 years (range, 23-74).

Correlation Between EGD and CT Imaging

Participants were classified into two groups based on EGD
results as HH and hiatal insufficiency. The hiatal insufficiency
group included 26 patients, whereas 20 in the HH group.
The CT images evaluation determined 4 patients in the
possible hernia group, 19 in the probable hernia group,
and 23 in the definite hernia group (Table 1). A statistically
significant correlation was found between the groups using
the Pearson correlation test (p<0.05). The Chi-square tests
were used to evaluate the difference between the groups,
which revealed a statistically significant difference (p=0.001).

DeMeester Score and CT Measurements

DeMeester scores of 14 patients were <14.72, whereas
scores of 32 patients were >14.72. The CT images evaluation
determined 4 patients in the possible hernia group, 1?2 in the

Table 1. Evaluation of EGD and CT results

EGD Possible Probable Definite Total
Hiatal insufficiency 4 15 7 26
Hiatal hernia 0 4 16 20
Total 4 19 23 46

EGD: Esophagogastroduodenoscopy, CT: Computerized tomography

Table 2. Evaluation of DeMeester score and number of pixels
and angel of His

DeMeester score E;Z:z;:;n) é:gaer:)d His
<14.7 636 90.8°

>14.7 1085 94.2°

P 0.49 0.45
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probable hernia group, and 23 in the definite hernia group.
The Chi-square test was used to analyze the differences
between groups, which revealed no statistically significant
difference (p=0.17). No statistically significant difference
was observed between the number of hiatal area pixels and
DeMeester scores using the Mann-Whitney U test (p=0.49)
(Table 2). When the cut-off value for the number of hiatal
area pixels was set as 600, the sensitivity and specificity
of CT imaging for correlation with DeMeester score were
50% and 48%, respectively (Figure 3). CT imaging of 5
patients was unable to measure the angle of His because of
severe sliding HH. The mean degree of angle was 90.8° in
patients who had <14.7 DeMeester scores, whereas 94.2° in
patients who had >14.7 DeMeester scores. No statistically
significant difference was found between the angle of His
and DeMeester scores using the Mann-Whitney U test
(p=0.45). The sensitivity and specificity of CT imaging for
the DeMeester score were 48% and 50%, respectively when
the cut-off value for the angle of His was set as 92.1° (Figure
3).

ROC Curve ; ROC Curve

Sensitivity

Sensitivity

I/

o o
1- speaificity

o o
1 - Specificity
Diagonal segments are produced by tes.

a R S b

Figure 3. a) Receiver operating characteristic analysis of the number
of hiatal area pixels for correlation with DeMeester score. b) Receiver
operating characteristic analysis of the angle of His for correlation
with DeMeester score

ROC: Receiver operating characteristic

DISCUSSION

Anatomical changes of the esophageal hiatus are important
for surgeons before anti-reflux or HH surgery (14). The
surgeon’s decision about hernia repair method depends
on HH size (15). EGD provides diagnosis and description of
mucosal abnormalities that are associated with reflux and
HH or reflux complications. PH-metry is used to show the
presence of reflux in cases with positive EGD results in the
preoperative management. This study evaluated the CT
imaging measurements of the esophageal hiatus and EGD
results with DeMeester scores in patients with GERD-like
symptoms to show the effectiveness of CT imaging as a
replacement of pH-metry, an uncomfortable method in the
esophagus for 24 hours.
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First, our study provides CT imaging to assess HH in
patients with GERD-like symptoms. CT imaging shows
a well diagnostic capacity for HH diagnosis compared
with EGD results. None of the patients with EGD result in
the HH group was included in the possible group (hernia
length 0-1 cm) in CT examination, whereas 16 patients were
included in the definite group (hernia length >2 cm) and 4
in the probable group (hernia length 1-2 cm). Radiological
methods and HH presence is an old area of research. Koch
et al. (11) investigated the association between HH size
that was measured in the preoperative period and the
esophageal hiatus size in the intraoperative period. They
used barium swallow examination and demonstrated no
correlation between the preoperative and postoperative
measurements (p=0.073). CT examination was more
successful in anatomical details, thus studies were started to
publish with thisimaging method. Revelli et al. (16) published
a study in 2015, which revealed that it is not necessary to
report minimally sliding HH when reporting CT with water
enema and CT colonography examinations especially in
patients with non-GERD-related symptoms. All patients in
our study had GERD-related symptoms. Unlike our study,
a healthy control group was included in their study and CT
techniques were performed by increasing the intestinal
content and abdominal distention. They emphasized that
the patient’s anamnesis and symptoms were very important
in evaluating CT sections. Another study by Ouyang et al.
(12) revealed the presence of HH that correlated with large
hiatus and GERD with multiplanar CT imaging. Additionally,
the presence of HH was not correlated with endoscopic
findings, as in our study. One study showed that endoscopic
gastroesophageal flap valve (GEFV) grade has a good
correlation with HH presence in CT imaging (17).

Second, correlations between DeMeester score and
anatomical CT measurements of the esophageal hiatus were
not statistically significant. Possible, probable, and definite
HH groups had no statistically significant score differences.
However, the study published by Ouyang et al. (12) revealed
that patients with HH had more GERD. This difference
may be related to the method used to detect GERD. They
considered as positive those patients who had heartburn
and typically used medication to treat GERD. All patients
had heartburn and were treated with typical medication for
6 months. PH-metry was used, which is accepted as the gold
standard for GERD diagnosis (18,19). Secondly, the number
of participants who had a DeMeester score of <4.7 was only
14, whereas 32 in the DeMeester score of >14.7. A feasibility
study researched the efficacy of 320-row area detector CT
to assess morphological abnormalities of the esophageal
hiatus (20). Their study participants were volunteers in good

health and patients diagnosed with esophagitis caused by
reflux. They found more occurrence of HH in patients with
severe RE, which is explained by the dynamic-like technique
in CT examination (non-swallowing and swallowing phases)
and different patient profiles. Another parameter that was
measured as the number of hiatal area pixels. Similarly, we
found no statistically significant differences between the two
groups according to the DeMeester score. Additionally, low
sensitivity and specificity (50% and 48%, respectively) values
were obtained with a cut-off value of 600 for the number
of pixels. Many studies investigated the hiatal area in the
literature, but none directly investigated the DeMeester
score and the number of hiatal area pixels (12,17,20). The
study published by Ouyang et al. (12) showed that patients
with GERD had larger hiatuses than the normal (healthy
volunteers) group. As previously mentioned, this difference
may be related to the method used to detect GERD.
However, their measurement technique was not significantly
different from ours. They made CT postprocessing in a
double-oblique plane to demonstrate the hiatal area and
manually trace the hiatus then calculate this area in mm?2,
We checked the sagittal and coronal reformatted planes
before measurement and manually traced the correct
section and calculated the number of hiatal area pixels.
The study results published by Jeon et al. (17) revealed
abnormal GEFV associated with larger diaphragmatic
hiatus. Unlike our study, they compared the GEFV to the
hiatal area, whereas we compared the presence of reflux
and the hiatal area. Fukazawa et al. (20) showed that patients
with RE showed larger hiatal area and greater His angle than
healthy volunteers. They measured the horizontal size of
the diaphragmatic hiatus in mm?. We found no statistically
significant differences between the angle of His and two
groups according to the DeMeester score. Additionally, very
low sensitivity and specificity (50% and 48%, respectively)
values were obtained with a cut-off degree of 92.1°. Yildirim
et al. (10) found the sensitivity and specificity of ultrasound
for reflux diagnosis as 76% and 72%, respectively, when
the cut-off value of the angle of His was set as 138.5°. The
same study revealed the sensitivity and specificity values as
83% and 80%, respectively, for CT imaging with the same
cut-off value (10). This difference in the literature is due to
the angle of His variability due to dynamic anatomy. The
angle of sensation may differ during and after swallowing
or inspiration and expiration. Therefore, dynamic and real-
time imaging has been investigated. In 2010 Curcic et al. (21)
showed that MRI has a great agreement in reflux diagnosis
with the high-resolution manometry as a reference standard.

A recently published study by Seif Amir Hosseini et al. (22)
evaluated 91 patients with GERD-like symptoms. Reflux was
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detected in 60 of 91 patients (66%) by real-time MRI. The
pH-metry results revealed reflux in 41 of 91 patients (45%).
Additionally, reflux was detected by impedance in 54 of
?1patients (59%). Compared to pH-metry and impedance,
real-time MRI sensitivity, specificity, and PPV were 0.78,
0.67, and 0.87, respectively. Real-time MRI was observed as
a favorable useful diagnostic method for GERD due to its
relation with pH-metry and impedance results and its high
positive predictive value. It is a non-invasive method, thus it
can be used before other invasive methods.

Study Limitations

Our study had some limitations. First, a small number of
patients was included and the method is retrospective.
DeMeester score and CT imaging measurement findings
were compared in patients with GERD-like symptoms.
DeMeester's score is based on acidic reflux; however, basic
reflux can also cause symptoms in patients.

CONCLUSION

The relationship between anatomical data obtained from
CT imaging and pH-metry is unclear due to differently
designed studies in the literature. However, anatomical
details of esophageal hiatus are correlated with endoscopy
findings in CT imaging. MR examination should be used in
future studies due to its dynamic and real-time sequences.
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The Relationship Between Prognostic and Organ Failure
Scoring Systems Such as APACHE Il, SAPS Il, MODS,

SOFA and GCS and Quantitative Amino Acid Levels in
Intensive Care Unit Patients

Yogun Bakim Unitesindeki Hastalarda APACHE II, SAPS Il, MODS, SOFA
ve GKS gibi Prognostik ve Organ Yetmezligi Skorlama Sistemleri ile Serum
Amino Asit Duzeyleri Arasindaki lligki
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ABSTRACT

Objective: This study aimed to investigate the relationship between the prognostic and organ failure scoring systems and quantitative amino
acid levels in patients in the intensive care unit (ICU).

Methods: A total of 45 patients over 45 years old, who were admitted to the ICU, were included in the study. Physical examinations of all
patients were performed, and blood tests (including serum amino acids) were analyzed. Sequential organ failure assessment (SOFA), multiple
organ dysfunction score (MODS), simplified acute physiology score Il (SAPS 1I), acute physiology and chronic health evaluation Il (APACHE II),
and glasgow coma scale (GCS) scores of patients were calculated. Risk ratios were determined according to the mortality and organ failure
scores of patients, and patients were grouped as high-risk and low risk. All these parameters were compared between these groups, and the
relationship between amino acid levels and risk scores was evaluated. Statistical significance level was determined as a p-value of <0.05.

Results: This study was carried out on 45 patients, 23 females and 22 males. The mean age of the patients was 74+11 years. In high-risk patients
compared to low-risk group; methionine, ornithine, and phenylalanine levels according to APACHE II; beta-alanine, cystine, 3-methyl histidine,
phenylalanine, and proline levels according to SAPS II; alanine, beta-alanine, phenylalanine, glycine, histidine, methionine, and ornithine levels
according to GCS were significant different (p<0.05 for all). We found a significant positive correlation between the APACHE Il score and beta
alanine (r=0.466; p=0.001), citrulline (r=0.394; p=0.007), ethanolamine (r=0.366; p=0.013), histidine (r=0.353; p=0.017), 3-methyl histidine
(r=0.450; p=0.002), ornithine (r=0.445; p=0.002), phenylalanine (r=0.548; p<0.001). There was a significant positive correlation between the SAPS
Il score and beta alanine (r=0.403; p=0.006), cystathionine (r=0.341; p=0.022), ethanolamine (r=0.356; p=0.017), 3-methyl histidine (r=0.402;
p=0.006), ornithine (r=0.349; p=0.019), phenylalanine (r=0.525; p<0.001) and between the MODS score and alanine (r=0.340; p=0.022), beta
alanine (r=0.407; p=0.006), cystathionine (r=0.352; p=0.018), ethanolamine (r=0.358; p=0.0169), histidine (r=0.495; p=0.001), 3-methyl histidine
(r=0.407; p=0.006), methionine (r=0.462; p=0.001), ornithine (r=0.360; p=0.015), phenylalanine (r=0.621; p<0.001), proline (r=0.445; p=0.002).
We found a significant positive correlation between the SOFA score and alanine (r=0.547; p<0.0019), beta-alanine (r=0.354; p=0.0179), arginine
(r=0.423; p=0.004), cystathionine (r=0.423; p=0.004), ethanolamine (r=0.437; p=0.003), glycine (r=0.399; p=0.007), histidine (r=0.512; p<0.001),
3-methyl histidine (r=0.327; p=0.028), leucine (r=0.376; p=0.011), methionine (r=0.585; p<0.001), ornithine (r=0.467; p=0.001), phenylalanine
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(r=0.644; p<0.001), proline (r=0.523; p<0.001), threonine (r=0.371; p=0.012). Also, there was a significant negative correlation between GCS
score and beta alanine (r=-0.390; p=0.008), ethanolamine (r=-0.364; p=0.014), glycine (r=-0.360; p=0.015), ornithine (r=-0.510; p=0.000),
phenylalanine (r=-0.433; p=0.003).

Conclusion: This study found significantly higher methionine, ornithine, phenylalanine, beta-alanine, cystine, 3-methyl histidine, proline, alanine,
glycine, and histidine levels in patients with high-risk scores.

Keywords: Amino acids, intensive care units, prognosis, risk factors, APACHE, simplified acute physiology score, organ dysfunction scores

0z
Amag: Bu calismada yogun bakim tinitesindeki (YBU) hastalarda prognostik ve organ yetmezligi skorlama sistemleri ile serum aminoasit diizeyleri
arasindaki iliski arastirld.

Gereg ve Yontem: Calismaya 45 yas iistli herhangi bir nedenden dolayi dahiliye YBU'ye interne edilen 45 hasta dahil edildi. Tim hastalarin fizik
muayeneleri yapildi ve kan tetkikleri (kantitatif amino asitler dahil) analiz edildi. Hastalarin sirali organ yetmezligi degerlendirmesi (SOFA), coklu
organ disfonksiyon skoru (MODS), Basitlestirilmis akut fizyoloji skoru Il (SAPS 1), akut fizyoloji ve kronik saglik degerlendirmesi Il (APACHE 1), ve
glasgow koma skalasi (GCS) skorlari hesaplandi. Kantitatif aminoasit diizeyleri 6l¢lldi. Hastalarin mortalite ve organ yetmezligi skorlarina gére
risk oranlari belirlendi ve hastalar yliksek riskli ve diistik riskli olarak gruplandirildi. Tiim parametreler bu gruplar arasinda karsilastirildi ve amino
asit seviyeleri ile risk skorlari arasindaki iliski degerlendirildi. istatistiksel analizde p<0,05 kabul edildi.

Bulgular: Bu calisma 23U kadin, 22'si erkek 45 hasta tzerinde gerceklestirildi. Hastalarin ortalama yasi 74=11 yil idi. Hastalar APACHE Il skoruna
gore dustk riskli (<25 puan) ve yiiksek riskli (=25 puan) diye iki gruba ayrildiginda metiyonin (p=0,011), ornitin (p=0,019) ve fenilalanin (p<0,001);
SAPS Il skoruna gore dstik riskli (<40 puan) ve ylksek riskli (>40 puan) diye iki gruba ayrildiginda beta-alanin (p=0,038), sistin (p=0,038), 3-metil
histidin (p=0,024), fenilalanin (p=0,011) ve prolin (p=0,027); GKS skoruna gére yiiksek riskli (<8 puan), orta riskli (8-13 puan) ve dusik riskli (=13
puan) diye l¢ gruba ayrildiginda alanin (p=0,031), beta-alanin (p=0,035), fenilalanin (p=0,006), glisin (p=0,005), histidin (p=0,007), metiyonin
(p=0,044) ve ornitin (p=0,007) diizeyleri arasinda anlamli farklilik saptandi. APACHE Il skoru ile beta alanin (r=0,466; p=0,001), sitrulin (r=0,394;
p=0,007), etanolamin (r=0,366; p=0,013), histidin (r=0,353; p=0,017), 3-metil histidin (r=0,450; p=0,002), ornitin (r=0,445; p=0,002), fenilalanin
(r=0,548; p<0,001) arasinda pozitif yonlii orta diizeyde; SAPS Il skoru ile beta alanin (r=0,403; p=0,006), sistatyonin (r=0,341; p=0,022), etanolamin
(r=0,356; p=0,017), 3-metil histidin (r=0,402; p=0,006), ornitin (r=0,349; p=0,019), fenilalanin (r=0,525; p<0,001) arasinda pozitif yonli orta
duizeyde, glisin, valin arasinda pozitif yonli zayif diizeyde; MODS skoru ile alanin (r=0,340; p=0,022), beta alanin (r=0,407; p=0,006), sistatyonin
(r=0,352; p=0,018), etanolamin (r=0,358; p=0,0169), histidin (r=0.495; p=0,001), 3-metil histidin (r=0,407; p=0,006), metiyonin (r=0,462;
p=0,001), ornitin (r=0,360; p=0,015), fenilalanin (r=0,621; p<0,001), prolin (r=0,445; p=0,002) arasinda pozitif yénlii orta diizeyde; SOFA skoru
ile alanin (r=0,547; p<0,0019), beta-alanin (r=0,354; p=0,0179), arginin (r=0,423; p=0,004), sistatyonin (r=0,423; p=0,004), etanolamin (r=0,437;
p=0,003), glisin (r=0,399; p=0,007), histidin (r=0,512; p<0,001), 3-metil histidin (r=0,327; p=0,028), |6sin (r=0,376; p=0,011), metyonin (r=0,585;
p<0,001), ornitin (r=0,467; p=0,001), fenilalanin (r=0,644; p<0,001), prolin (r=0,523; p<0,001), treonin (r=0,371; p=0,012) arasinda pozitif yonli
orta diizeyde, GKS skoru ile beta alanin (r=-0,390; p=0,008), etanolamin (r=-0,364; p=0,014), glisin (r=-0,360; p=0,015), ornitin (r=-0,510;
p=0,000), fenilalanin (r=-0,433; p=0,003) arasinda negatif yonlii orta diizeyde anlamli korelasyon saptadik.

Sonug: Bu calismada risk skoru yiiksek ve prognozu kéti olan hastalarda metiyonin, ornitin, fenilalanin, beta-alanin, sistin, 3-metil histidin, prolin,

alanin, glisin, histidin diizeylerinin yiiksek oldugunu saptadik. Sonuglarimiz, kritik hastalarda bozulmus enerji metabolizmasi ile kas proteini yikimi
arasinda yakin ve anlamli bir iliski oldugunu dustindirtmektedir.

Anahtar Kelimeler: Amino asitler, yogun bakim Uniteleri, prognoz, risk faktérleri, APACHE, basitlestirilmis akut fizyoloji skoru, organ disfonksiyon
skorlar

The plasma levels of most amino acids are thought to
be altered in conditions such as sepsis (5). Therefore,

INTRODUCTION

The metabolic conditions of critical illnesses in the
intensive care units (ICU) are quite complex (1). These
unitary patients have an increased catabolic state, resting
energy expenditure, and metabolic activity, thus these
patients should be considered as a privileged group (2,3).
This pathological process involved many mechanisms,
which result in muscle degeneration and impaired immune
response if not treated immediately may delay recovery
and cause increased mortality. Therefore, detecting these
metabolic disorders is important in the clinical management
of these patients. The simplified acute physiology score |l
(SAPS 1), acute physiology and chronic health evaluation |l

information about the important amino acid levels in
patients who are critically ill and the therapeutic approach
and its timing is insufficient. This present study aimed to
investigate the relationship between prognostic scoring
systems, such as SAPS II, APACHE I, MODS, SOFA, and
GKS and quantitative amino acid levels, which were used in
many scientific fields in recent years.

METHODS

This study was designed as a cross-sectional study
and was approved by the local Ethics Committee of

(APACHE 1), sequential organ failure assessment (SOFA),
multiple organ dysfunction score (MODS), and glasgow
coma scale (GCS) scoring systems are used to determine
the prognosis and disease severity in these patients (4).

University Of Health Sciences Turkey, Umraniye Training
and Research Hospital (date: 17.01.2018; number:
B.10.1.TKH.4.34.H.GP.0.01/7) and was conducted following
the principles of the Declaration of Helsinki. Written
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informed consent was obtained from all participants/
relatives. As a result of power analysis, 45 patients were
included in the study.

Patients over 45 years of age, who were admitted to our
general ICU, did not receive parenteral nutrition support
in the first 24 h of admission, had normal liver and kidney
functions, and without additional diagnoses of chronic
disease were included in the study, regardless of gender.
Patients under 45 years old, receiving parenteral nutrition
support in the first 24 h of intensive care admission, with
diabetes mellitus, chronic liver and kidney failure, chronic
infection, neutropenia (<500 neutrophils/mm?), and a history
of malignancy were excluded from the study. A detailed
medical history was taken from all patients and their
relatives, and their physical examinations were performed.
Biochemical blood tests, hemogram, arterial blood gas, and
serum amino acid levels were analyzed. Blood sampling was
performed between 08:00 and 10:00 h and taken within the
first 48 h of intensive care admission. SOFA, MODS, SAPS
I, APACHE II, and GCS scores of patients were calculated.

Metabolic Parameters

Plasma glucose was measured by the enzymatic test method;
albumin, aspartate transaminase, and alanine transaminase
by enzymatic colorimetric test (Hitachi 747 auto analyzer,
German); C-reactive protein by immunoassay; iron-binding
capacity, iron, total protein, blood urea nitrogen, and uric
acid by spectrophotometer; creatinine by Jaffe’ method;
bilirubins by diazo method; sedimentation by the Westergren
standard method; ferritin by immunechemiluminescence;
sodium, and potassium level with ion-selective electrode
analysis using Architect plus device. Hemogram parameters
were measured by the electrical impedance method using
the Mindray BC 6800 device. Blood gas measurements were
measured using the ABL800 FLEX device.

Evaluation of Serum Amino Acid Levels

Serum amino acids (alanine, beta-alanine, alpha aminoadipic
acid, alpha aminobutyric acid, gamma-aminobutyric acid,
arginine, asparagine, aspartic acid, citrulline, cystathionine,
Sistine, homocysteine, ethanolamine, glutamine, glutamic
acid, glycine, histidine, 1-methyl histidine, 3- methyl histidine,
lysine, hydroxylysine, methionine,
ornithine, phenylalanine, proline, hydroxyproline, serine,
and valine)

leucine, isoleucine,
taurine, threonine, tryptophan, tyrosine,
were separated by liquid chromatography technique
using the Shimadzu Prominence UFLC system. The AB
Sciex QTRAP 5500 tandem mass spectrometer was used
for measurements. The separation of amino acids was
carried out at a temperature of 50 °C. The amino acid
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was determined in plasma using the ARCHITECT i2000SR
immunoassay analyzer, Abbott Diagnostics, Abbot Park
device.

Calculation of Risk Scores

The patients” APACHE I, MODS, SOFA, and SAPS Il scores
were calculated using a calculator with parameters such as
heart rate, mean arterial pressure, respiratory rate, rectal
temperature level, PaO,/Fio,, arterial pH, bicarbonate
level, sodium level, potassium level, serum creatinine level,
hematocrit, leukocyte count, hypotension status, bilirubin
level, platelet count, type of hospital admission, presence of
chronic disease, age, serum creatinine/blood urea nitrogen
ratio, systolic blood pressure, hourly urine output, and GCS
score (6-9). The GCS was calculated using the eye-opening,
motor, and verbal responses (10). Patients were grouped
according to the APACHE Il risk score as <25 points: Low
risk and =25 points: High-risk; the SAPS Il score as <41
points: Low risk and =4: High-risk; the MODS score as <13
points: Low risk and =13 points: High-risk; the SOFA score
as <13 points: low risk and =13 points: High-risk; and the
GCS score as <8 points: high-risk, 8-13 points: medium risk,
and >13 low risks.

Statistical Analysis

Continuous variables were described using the mean,
standard deviation, minimum, maximum, and median.
Spearman’s rho coefficient (for two non-normally distributed
continuous variables) and Pearson’s correlation coefficient
(for two normally distributed continuous variables) were used
in the correlation analyses. The comparison of continuous
variables belonging to more than two groups that did not
fit the normal distribution was made with the Kruskal-Wallis
test. The Mann-Whitney U test (for two independent and
normally distributed variables) and Student’s t-test (two
independent and normally distributed continuous variables)
was used for comparison between groups. Sensitivity and
specificity calculations were made to examine the strength
of the applied diagnostic tests. Statistical significance was
accepted as a p-value of 0.05. MedCalc Statistics program
12.7.7 was used for statistical analysis (MedCalc Software
bvba, Ostend, Belgium; http=//www.medcalc.org; 2013).

RESULTS

This study was carried out on 45 patients, wherein 23 were
females and 22 were males. The mean age of the patients
was 74+11 years and the mean length of ICU stay was 18+18
days. ICU discharge was recorded in 62.2% of the patients,
whereas 37.8% died. The risk scores and quantitative amino
acid levels of patients are summarized in Table 1.
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Table 1. The risk scores and quantitative amino acid levels of the patients (n=45)

Average SD Median Min Max
APACHE Il 19 8 20 4 35
SAPS I 51 16 50 21 94
MODS 6 3 5 1 18
SOFA 6 3 6 0 15
GCS 10 5 10 3 18
Alanin (umol/L) 301,54 171,26 245,07 112 924.,8
Beta alanin (umol/L) 1.6 0,9 1.2 1 5.7
Alpha aminoadipic acid (umol/L) 2,864 2,744 1 1 10.2
Alpha aminobutyric acid (umol/L) 18.46 13.92 14.3 53 71.2
Gama aminobutyric acid (umol/L) 129 114 110 10 620
Arginine (umol/L) 50.52 36.78 40 9 192,63
Asparagin (umol/L) 36.62 15.84 37.72 13.2 89
Aspartic acid (umol/L) 8,472 6,666 7.1 1.2 37.92
Citruline (umol/L) 25,336 12,797 24.8 3,198 52
Cystathionine (umol/L) 14,117 34.88 3.1 0.27 198,96
Sistine (umol/L) 24,156 11,102 23.72 6.19 56.46
Homocystine (umol/L) 1,926 2,263 1 0 10.52
Ethanolamine (umol/L) 10,096 8,839 6 2 35.4
Glutamine (pmol/L) 440,09 157,42 410,6 237 898,61
Glutamic acid (umol/L) 70.36 32.63 62 26.02 163,78
Glycine (umol/L) 207,29 114,25 179.5 20.3 619
Histidine (umol/L) 70.59 24.29 65.5 40 128
1-Methyl histidine (pmol/L) 8,253 11,873 4,516 0.1 63.19
3-Methyl histidine (umol/L) 16,405 11,032 13.44 0.61 44.5
Leucine (pmol/L) 115,16 43.22 102,7 30 227,39
Isolocine (pmol/L) 69.25 31.3 64 15 171,47
Lysine (umol/L) 171,18 47.47 165 83 289,36
Hydroxylyzine (umol/L) 4,879 7,255 1.06 0.23 28.51
Methionine (umol/L) 29.35 16.83 23.8 8.9 81.06
Ornithine (umol/L) 107,11 43.59 95.25 39 241
Fenilalanine (pmol/L) 109,51 56.87 96 40 372
Proline (pmol/L) 208,69 86.76 178,23 84 538
Hydroxyproline (umol/L) 13,219 11,353 9.215 1.45 44.79
Serine (umol/L) 100,83 48.07 91.09 47 316,64
Taurine (umol/L) 59.06 58.13 33 6 313,76
Threonine (umol/L) 122,04 50.29 110 54 259,2
Triptophan (umol/L) 35.81 18,811 32 6,639 106,4
Tyrosin (umol/L) 56.85 1852 53.66 14 94.11
Valine (umol/L) 264,93 359,23 203.2 66 2.587

SD: Standard deviation, Min: Minimum, Max: Maximum, APACHE II: The acute physiology and chronic health evaluation Il, SAPS II: Simplified acute physiology
score, MODS: Multiple organ dysfunction score, SOFA: Sequential organ failure assessment, GCS: Glasgow coma scale
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The correlation analysis between risk scores and quantitative
amino acid levels found that as the risk scores of patients
increased, the levels of some amino acids also increased.
A moderate positive correlation was found between the
APACHE Il score and beta-alanine, citrulline, ethanolamine,
histidine, 3-methyl histidine, ornithine, and phenylalanine;
a weak statistically significant positive correlation between
the APACHE Il score and cystathionine; a moderate positive
correlation between the SAPS Il score and beta-alanine,
cystathionine, ethanolamine, 3-methyl histidine, ornithine,
and phenylalanine; a weak statistically significant correlation
between the SAPS Il score and glycine, and valine; a
moderately positive correlation between the MODS score
and alanine, beta-alanine, cystathionine, ethanolamine,
histidine, 3-methyl histidine, methionine, ornithine,
phenylalanine, and proline; a weak positive correlation
between MODS score and arginine and leucine; a moderate
positive correlation between SOFA score and alanine, beta-
alanine, arginine, cystathionine, ethanolamine, glycine,
histidine, 3-methyl histidine, leucine, methionine, ornithine,
phenylalanine, proline, and threonine; a weak positive and
statistically significant correlation between SOFA score and
3-methyl histidine, lysine, and serine; and a moderately
statistically significant negative correlation between the
GCS score and beta-alanine, ethanolamine, glycine,
ornithine, phenylalanine, and proline (Table 2).

The regression analysis between quantitative amino acid
levels and risk scores found that a 1-unit change in citrulline
increased the APACHE Il score by 0.169 times, a 1-unit
change in ethanolamine increased the APACHE Il score
by 0.193 times, and a 1-unit change in 3-methyl histidine
increased the APACHE Il score by 0.225 times. However,
it could not be interpreted due to the multicollinearity
problem between other risk scores and amino acid levels.

Methionine, ornithine, and phenylalanine levels were found
to be higher in the high-risk group according to the APACHE
Il risk score (p=0.011, p=0.019, and p<0.001, respectively).
Beta-alanine, cystine, 3-methyl histidine, phenylalanine, and
proline levels were significantly higher in the high-risk group
according to the SAPS Il score (p=0.038, p=0.038, p=0.024,
p=0.011, p=0.027, respectively). In addition, alanine, beta-
alanine, phenylalanine, glycine, histidine, methionine, and
ornithine levels were higher in the high-risk group than in
the low risk group according to the GCS score (p=0.031,
p=0.035, p=0.006, p=0.005, p=0.007 p=0.044, and p=0.007,
respectively). When the patients were divided into high-
risk and low risk according to MODS and SOFA scores,
comparison could not be made because the sample size in
both groups was insufficient.
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DISCUSSION

This study revealed a significant correlation between
mortality and morbidity risk scores and beta-alanine,
methionine, ornithine, phenylalanine, cystine, 3-methyl
histidine, proline, alanine, glycine, histidine, and
cystathionine levels. Present results suggested a close
and significant relationship between impaired energy
metabolism and muscle protein breakdown in patients who
are critically ill.

Amino acids present in serum are metabolites that are
released during protein catabolism. Serum amino acid
levels are stable in healthy individuals but may change in
catabolic states or metabolic diseases. Plasma amino acid
levels decrease in cases of nephrotic syndrome, rheumatoid
arthritis, and adrenocortical hyperfunction, but increase in
malabsorption, diabetes, chronic kidney and liver failure,
and septic shock (11). This study provides a theoretical basis
to predict mortality and serum amino acid levels of patients
in the ICUs. The comprehensive study of serum amino acid
levels and risk scores made this study valuable.

ICUs are areas where critically ill and high-risk patients
are followed with invasive and non-invasive methods, life-
support functions, and intensive treatment using the latest
technology (12). The metabolic disorders of patients in these
units are quite complex (13). Catabolic events are higher
than anabolic events in these patients due to increased
cytokine levels and hyperactivity of some inflammatory
mediators (14). Many factors affect the prognosis of patients
in these units. The patient’s current physiological reserve,
type of disease, and treatment response are the most
important factors. The clinical status of patients in the ICU
can instantaneously change, thus their vital activities are
mostly supported by external devices and drugs, and their
lives continue with high-level treatment and care practice.
Prognostic mortality and morbidity calculations related to
organ failure are extremely important in this patient group
(15). These scores, which are used to determine the severity
of the disease, are widely used in the ICUs to measure the
degree of organ dysfunction, determine the severity of the
disease, and predict the treatment response (15).

Amino acid levels, which are the building blocks of proteins,
change in critical diseases (16). Sepsis is an important
catabolic process that causes a peripheral energy deficit
resulting from the breakdown of muscle proteins, partially
increased lean body mass, and increased oxidation of
amino acids, primarily, branched-chain amino acids (17).
Correlations were shown between the clinical status of
critically ill patients, such as sepsis, and certain laboratory



Ucak Basat et al. Amino Acids and Prognostic Risk Scores

Table 2. Analysis of correlation between risk scores and quantitative amino acids

APACHE Il SAPS Il MODS SOFA GCs
Alanine (umol/L) r 0.248 0.275 0.34** 0.547* -0.267
p 0.1 0.067 0.022 <0.001 0.077
Beta-alanine (umol/L) r 0.466** 0.403** 0.407** 0.354** -0.39**
p 0.001 0.006 0.006 0.017 0.008
Alpha aminoadipic acid (umol/L) r 0.074 -0.058 0.134 0.179 -0.033
p 0.627 0.705 0.381 0.24 0.83
Alpha aminobutyric acid (umol/L) r 0.077 0.017 0.162 0.231 -0.072
p 0.613 0.914 0.288 0.126 0.638
Gamma-aminobutyric acid (umol/L) r 0.9 0.152 0.047 0.063 -0.154
p 0.198 0.318 0.762 0.681 0.312
Arginine (umol/L) r 0.103 0.089 0.297** 0.423** -0.004
p 0.499 0.563 0.047 0.004 0.98
Asparagine (pmol/L) r 0.032 -0.074 -0.169 -0.055 0.154
p 0834 0.629 0.268 0.722 0.312
Aspartic acid (umol/L) r 0.072 -0.182 0.047 0.104 0.08
p 0.638 0.232 0.761 0.498 0.603
Citrulline (umol/L) r 0.394* 0.152* 0.219 0.220* -0.2
p 0.007 0.319 0.148 0.147 0.189
Cystathionine (umol/L) r 0.315* 0.341** 0.352** 0.423* -0.227
p 0.035 0.022 0.018 0.004 0.134
Sistine (umol/L) r 0.216* 0.110* 0.182 0.124* 0.026
p 0.154 0.473 0.233 0.415 0.867
Homocysteine (umol/L) r -0.013 -0.093 -0.2 -0.087 0.107
p 00934 0.542 0.188 0.571 0.484
Ethanolamine (pmol/L) r 0.366* 0.356** 0.358** 0.437* -0.364**
p 0.013 0.017 0.016 0.003 0.014
Glutamine (umol/L) r 0.184 0.045 0.076 0.216 -0.078
p 0227 0.768 0.621 0.153 0.613
Glutamic acid (umol/L) r 0.235 0.208 0.064 0.027 -0.194
p 0.121 0.171 0.674 0.859 0.201
Glycine (umol/L) r 0.187 0.339** 0.207 0.399* -0.36*
p 0.218 0.023 0.172 0.007 0.015
Histidine (umol/L) r 0.353* 0.255 0.495** 0.512** -0.282
p 0.017 0.091 0.001 <0.001 0.061
1-Methyl histidine (umol/L) r -0.169 -0.146 -0.05 -0.091 0.058
p 0.268 0.34 0.745 0.554 0.703
3-Methyl histidine (umol/L) r 045" 0.402** 0.407** 0.327** -0.232
p 0.002 0.006 0.006 0.028 0.126
Leucine (umol/L) r 0.200* 0.120* 0.33** 0.376* -0.171
p 0.187 0.433 0.027 0.011 0.26
Isoleucine (umol/L) r 0118 0.011* 0.225 0.303* 0.015
p 0464 0.947 0.158 0.054 0.927
Lysine (umol/L) r 0.149 0.095 0.204 0.336* -0.085
p 0.329 0.534 0.178 0.024 0.579

339



Med J Bakirkoy 2021;17:334-342

Table 2. Contunued

Hydroxylysine (umol/L) r 0.16 0.051 0.2 0.252 -0.093
p 0.293 0.738 0.188 0.095 0.542
Methionine (pmol/L) r 027 0.268 0.462** 0.585** -0.263
p 0.073 0.075 0.001 <0.001 0.081
Ornithine (pmol/L) r 0.445* 0.349* 0.36** 0.467** -0.51*
p 0.002 0.019 0.015 0.001 0
Phenylalanine (pmol/L) r  0.548* 0.525** 0.621** 0.644** -0.433**
p <0.001 <0.001 <0.001 <0.001 0.003
Proline (pmol/L) r 0.283 0.277 0.445** 0.523** -0.25
p 0.06 0.065 0.002 <0.001 0.097
Hydroxyproline (pmol/L) r -0.135 -0.092 -0.227 0.042 0.191
p 0.376 0.547 0.133 0.784 0.209
Serine (umol/L) r -0.085 -0.088 0.06 0.335** -0.003
p 0.581 0.565 0.697 0.025 0.984
Taurine (umol/L) r  0.241 0.079 0.174 0.074 -0.066
p 0.111 0.608 0.253 0.629 0.668
Threonine (pmol/L) r -0.005 0.004 0.118 0.371* -0.058
p 0972 0.979 0.44 0.012 0.703
Tryptophan (umol/L) r 0.018 0.101 0.179 0.257 -0.153
p 0.905 0.51 0.239 0.088 0.317
Tyrosin (pmol/L) r -0.035 0.066" -0.079 0.115* 0.051
p 0818 0.665 0.607 0.451 0.741
Valine (pmol/L) r  0.119* 0.319* 0.278 0.228* -0.154
p 0435 0.033 0.065 0.133 0.314

**Spearman’s rho p, *Pearson p APACHE II: The acute physiology and chronic health evaluation I, SAPS II: Simplified acute physiology score, MODS: Multiple
organ dysfunction score, SOFA: Sequential organ failure assessment, GCS: Glasgow coma scale

(18).
relationship between serum amino acid values and disease

values However, very few studies showed the
follow-up. Freund et al. (19) revealed that some amino
acid levels can be used as a marker of disease severity and
prognosis. Conversely, a study by Vente et al. (5) suggested
that amino acid levels show nonspecific trends in critically
ill patients, and therefore, may not be useful in predicting
disease severity. However, the current study revealed that
some amino acids were associated with prognosis.

A study determined that the level of sulfur-containing amino
acids, especially taurine, was lower in patients with severe
sepsis, and serum taurine level and SOFA and APACHE ||
scores showed a weak negative correlation (20). However,
our study revealed that taurine level was not associated with
any risk score. Again, in the same study, sulfur-containing
amino acids, such as methionine, cysteine, and cystine,
were found to be significantly lower in patients with severe
sepsis (20). Our study revealed that cysteine was correlated
with APACHE I, SAPS Il, MODS, and SOFA, and methionine
was correlated with MODS and SOFA scores. In the same
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study, histidine, citrulline, proline, ornithine, tryptophan,
threonine, tyrosine, isoleucine, valine, lysine, asparagine,
cystathionine, and leucine levels were found to be lower in
patients with sepsis (20). However, our study revealed that
these amino acid levels were higher in patients who are
critically ill.

Citrulline was shown to improve vascular function, lower blood
pressure, and increase peripheral blood flow by increasing
nitric oxide synthesis (21). The present study revealed that
citrulline levels were not low in patients with high-risk scores.
This significant effect is explained by the increased peripheral
oxygenation and regulation of the immune system. Low levels
of branched-chain amino acids, such as isoleucine, leucine,
and valine, were shown to promote protein catabolism and
decrease muscle protein synthesis (22). However, our study
did not find a significant relationship between these amino
acid levels and prognostic risk scores.

A study by Beale et al. (23) found a correlation between
sulfur-containing amino acid levels and SOFA score in
patients with sepsis and emphasized that the levels of
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these amino acids are low in patients with high-risk scores
and amino acids- rich diet is important in the nutritional
therapy of these patients. However, our study revealed
no association between cystine, a sulfur-containing amino
acid, and any risk score. A positive correlation was found
between methionine, another sulfur-containing amino acid,
and MODS and SOFA scores in our study. Another study
detected higher levels of alanine and branched-chain amino
acids in patients recovering from sepsis (24). However our
study found no correlation between the alanine or other
branched-chain amino acids and risk scores.

Ornithine is an essential amino acid involved in the urea
cycle (25) and is known to positively affect liver functions
and help detoxify harmful substances. In addition, ornithine
positively affects wound healing and strengthens the
immune system (25). Ornithine is metabolized to L-arginine
(26). L-arginine stimulates the release of growth hormones
from the pituitary. In catabolic conditions, the plasma
L-arginine level is affected (27). The present study found
that ornithine levels increased in patients who are critically
ill with poor prognostic risk scores. This result was in parallel
with the data in the literature.

Study Limitations

The present study had some limitations. First, our study
was a cross-sectional study. Therefore, a causal relationship
could not be established between prognostic and organ
failure scoring systems and serum amino acid levels.
Second, this study was designed as a single-center study,
thus our results may not be valid for all patients admitted
to the ICU. Third, serum amino acid analysis and risk score
calculations were evaluated at a single time point. Despite
all these limitations, to the best of our knowledge, there is
no such extensive study on this subject in the literature, thus
the present study is valuable.

CONCLUSION

The present study is a guide for the prognosis and clinical
treatment of patients who are critically ill in the ICUs. The
study found that beta-alanine, ornithine, phenylalanine,
ethanolamine, cystathionine, and 3 methyl histidine were
correlated with prognostic risk scores in patients who are
critically ill. Therefore, we believe that these amino acids
can be used as markers to show the prognosis and severity
of metabolic disorders of patients in the ICU.
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ABSTRACT

Objective: Insufficient weight gain is one of the most common complaints in pediatric outpatient clinics in Turkey. This study aimed to investigate
the effects of maternal psychiatric problems and familial factors on malnutrition in their children.

Methods: A total of 34 mothers of malnourished children aged 0 16 years, who applied to the pediatric metabolism outpatient clinic without
underlying organic disease and mothers of healthy individuals from the same age and gender group were included in the study. Socio-
demographic status, Symptom Checklist-90, multidimensional scale of perceived social support (MSPSS), and scale for domestic violence
against women scales evaluation results of both groups were compared.

Results: An illness-dependent cause of malnutrition was not found in 34 of 127 (26.7%) patients. A statistical difference was found between
the two groups in terms of educational status of parents, income level of the family, and work of the mother (p=0.008, p=0.039, p=0.009, and
p=0.004, respectively). A statistical difference was found between the groups in terms of gestational week and the birth weight of the children
(p=0.006 and p=0.011, respectively). The scores of cases who had planned pregnancy in the MSPSS were found to be statistically significantly
higher than the cases without planned pregnancy (p=0.012). The rate of depression, somatization, obsession, sensitivity, and anxiety symptoms
in cases with moderate or severe malnutrition severity was found to be statistically significantly higher than the cases with mild malnutrition
(p=0.039, p=0.029, p=0.028, p=0.028, and p=0.011, respectively).

Conclusion: Parental education level, mother’s working status, income level, mother’s environmental support, and child’s birth weight were
determined as factors affecting the children’s nutritional status, malnutrition type, and severity by causing effects on maternal psychology.

Keywords: Childhood malnutrition, maternal psychopathology, familial factors

0z

Amag: Yetersiz kilo alimi Turkiye'de ¢ocuk polikliniklerine bagvurularda en sik gériilen sikayetlerden biridir. Bu ¢alismada annenin psikopatolojik
durumu ve ailesel faktorlerin cocuklardaki malnitrsiyona etkisini arastirmayi amacladik.

Gereg ve Yéntem: Pediyatrik metabolizma poliklinigine basvuran, altta yatan organik bir hastaligi olmayan 0-16 yas arasi malntrisyonlu gocugu
olan 34 anne ile ayni yas ve cinsiyet grubundan saglikli bireylerin anneleri calismaya dahil edildi. Her iki grubun sosyo-demografik durumlan,
Belirti Tarama testi-90, ¢ok boyutlu algilanan sosyal destek dlgedi (CBASDO) ve kadina yonelik aile i¢i siddet 6lcegi (KYAISO) dederlendirme
sonuglar karsilagtinldi.

Bulgular: Anne ve babanin egitim durumlari, ailenin gelir diizeyi, annenin ¢alismasi konularinda her iki grup arasinda istatistiksel anlamli fark
saptandi (p=0,008; p=0,039; p=0,009; p=0,004). Cocuklarin dogum haftasi ile dogum kilolari arasinda gruplar arasi anlamli fark saptandi
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(p=0,006, p=0,011). Planl gebelik yapan olgularin anne &lgegi CBASDO alt boyutundan aldiklari puanlar, planli gebelik yapmayan olgulara gére
istatistiksel olarak anlamli diizeyde yiiksek saptandi (p=0,012). Manitrisyon agirligi orta/agir olan olgularin depresyon, somatizasyon, obsesyon,
duyarlilik ve kaygi belirtilerinin yiksek olmasi orani, hafif olan olgulara gére istatistiksel olarak anlamli diizeyde ylksek saptandi (p=0,039,

p=0,029, p=0,028, p=0,028, 0,011).

Sonug: Ebeveyn egitim dlzeyi, annenin calismasi, gelir dlizeyi, annenin ¢evre destegi ve ¢cocugun dogum tartisi, anne psikolojisinde etkiye yol
acarak ¢ocuklarin nitrisyonel durumu, malnitrisyon tipi ve agirlhigi lzerinde etkili faktorler olarak belirlenmistir.

Anahtar Kelimeler: Cocukluk malniitrisyonu, anne psikopatolojisi, ailesel faktorler

INTRODUCTION

Malnutrition refers to deficient or excess nutrient intake,
imbalanced essential nutrients, or impaired nutrient
utilization, according to the definition of the World Health
Organization (WHO), which is still a common and priority
health problem in the world today. Malnutrition is one of
the leading problems of childhood because it opens the
door to other diseases and causes intelligence quotient
regression in the long term (1,2). The bidirectional burden
of malnutrition consists of both undernutrition and
overweight and obesity, which is identified as diet-related
non-communicable diseases. Undernutrition manifests
in four broad forms: Wasting, stunting, underweight, and
micronutrient deficiencies. Each form is expressed in the
number of standard deviation (SD) units from the median
of the WHO Child Growth Standards. Children are classified
as malnourished if their z-scores are below minus two or
minus three SD (-2 SD or -3 SD) from the median of the
WHO Child Growth Standards. Wasting is defined as low
weight-for-height, which refers to when a child’s weight is
lower than the weight ratio of a healthy child of the same
height and indicates acute malnutrition. Traditionally,
severity degree is determined as normal at 90-110%;
mild at 80-90%, moderate at 70-80%, and severe at <70%
according to Gomez scoring system, which usually occurs
when a person has not had adequate quality and quantity
of food. Stunting is defined as low height-for-age due to
chronic or recurrent undernutrition that is usually associated
with poverty, poor maternal health, and nutrition, frequent
illness, and/or inappropriate feeding and care in early life.
Stunting blocks children from reaching their expected
physical and cognitive potential. Underweight is defined as
low weight-for-age and the child may be stunted, wasted,
or both. Micronutrient deficiencies are a lack of vitamins
and minerals that are essential for body functions such
as producing enzymes, hormones, and other substances
needed for growth and neurocognitive development. This
article will use malnutrition as common terminology that
includes wasting, underweight, and stunning.

Approximately 45% of deaths among children under 5 years
of age are linked to malnutrition that mostly occurs in low-
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and middle-income countries (3). Malnutrition is directly
related to the deaths of 300,000 children annually and is
indirectly responsible for the deaths of 5 million children
under the age of 5. The prevalence of malnutrition varies
between countries and even between regions of the same
country. According to the 2020 data of the WHO, global
stunting, underweight, and wasting prevalence under 5
years old is 21.3%, 13.5%, and 6.9%, respectively (4).

Food allergies, cystic fibrosis, malabsorption syndromes,
genetic anomalies, inherited metabolic diseases, celiac
disease, frequent recurrent infections, and immune
deficiency syndromes are the leading medical causes
(5,6). Social, developmental, economic, and poor maternal
psychological may cause insufficient calorie intake apart
from illness-dependent causes (7,8). Sometimes, more
than one cause appears together. Malnutrition is a health
problem; however, it may base on complex reticulated
social problems. The cause-effect relationship becomes

more complicated to resolve.

This study aimed to examine the relationship between
maternal-based familial factors and malnutrition in pediatric
patients.

METHODS

Participants

This is a single-center prospective study, which includes
children who are admitted to the pediatric metabolism
outpatient clinic between January 2021 and June 2021.
Children aged 0-16 years whose height and weight
measurements were -2 SD score (SDS) and those whose
mothers volunteered for the study were includedin the study.
The control group consists of mothers of healthy individuals
with age and gender-matched. Socio-demographic status,
symptom checklist-920 (SCL-90), multidimensional scale of
perceived social support (MSPSS), and scale for domestic
violence against women (SDVAW) scales evaluation results
of both groups were compared.

Socio-demographic Data and Scales

The individual and familial history and the developmental
and Socio-demographic characteristics of cases were
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determined using a form that was prepared by the
researchers and filled in by the interviewer at the interview.

1. SCL-90-R

The SCL-90-R is one of the most widely used and well-
validated self-report scales to assess a broad range of
psychological problems and symptoms of psychopathology
(9). The scale was translated and adapted to Turkish by Dag
(10).

The scale consists of 90 items using a 5-point scale (1 means
“no problem” to 5 means “very serious”) to measure the
extent to which they have experienced the listed symptoms.
The scale consists of 10 different subscales as follows:
somatization, obsessive-compulsive  disorder (OCD),
interpersonal  sensitivity, anxiety, hostility,
phobic anxiety, paranoid thought, psychoticism, and
additional items.

depression,

The subscale scores are obtained by summing the scores
of the answers given to the relevant items and dividing
them by the number of items that make up that subscale.
After adding the ratings (0-4 points) for each item for 90
items, the overall symptom level average is obtained by
dividing the total score obtained by 90. Total and subscale
scores are 0-4, and higher scores on the SCL-90-R indicate
greater psychological distress. Parameters with a score
>1 are considered high and an indication of important
psychological problems.

2. MSPSS

MSPSS is a self-report measure of subjectively assessed
social support that was developed by Zimet et al. (11).
MSPSS is a 12-item self-assessment scale that has three
subgroups, each consisting of four items as a family, friends,
and a private person. A 7-point Likert-type scoring scale is
from 12-84, with higher scores indicating high perceived
social support. The reliability and validity of the Turkish
version were evaluated (12).

3. SDVAW

The SDVAW was developed by Kilic (13) to measure domestic
violence against women. The scale consists of 50 items and
5 subscales that consist of 10 items each. Subscales are
physical, emotional; verbal, economic, and sexual violence.
The SDVAW is scored as 1-3 Likert types, 34 items are scored
straight and 16 items are reverse scored with a total score
of 50-150. The total score obtained from the whole scale
indicates the level of domestic violence against women.

Statistical Analyses

The Number Cruncher Statistical System 2007 (Kaysville,
Utah, USA) program was used for statistical analysis.

Descriptive statistical methods (mean, SD, median,
frequency, percentage, minimum, and maximum) were
used in evaluating the study data. The conformity of the
quantitative data to the normal distribution was tested
using the Shapiro Wilk test and graphical examinations.
Independent group t-test was used for the comparison of
normally distributed quantitative variables between the two
groups and the Mann-Whitney U for comparisons between
two groups of non-normally distributed quantitative
variables. The Kruskal-Wallis and Dunn Bonferroni tests were
used to compare the groups of more than two quantitative
variables without normal distribution. The Pearson Chi-
square, Fisher Exact, and Fisher-Freeman-Halton Exact
test were used to compare qualitative data. The Pearson
correlation analysis and Spearman correlation analysis were
used to evaluate the relationships between quantitative
variables. Statistical significance was accepted as a p-value

of <0.05.

The study protocol was approved by the Ethics Committee
University of Health Sciences Turkey, Bakirkdy Dr. Sadi Konuk
Training and Research Hospital (approved number: 2021/58;
date: 01.02.2021). All patients agreed to participate in the
study and written informed consents were obtained from
each participant.

RESULTS

An illness-dependent cause of malnutrition could not be
found in 34 of 127 (26.7%) patients who applied to the
outpatient clinic with the complaint of insufficient weight
gain. The ratio of children who are underweight, wasting,
and stunting was 32.3%, 41.2%, and 26.5%, respectively.
The study is summarized with a flow chart, in Figure 1. The
severity score of the cases as mild, moderate, and severe
were 55.9%, 35.3%, and 8.8%, respectively. The mean age of
the mothers participating in the study was 35.02 + 6.03 years
(range, 20-52). Group of malnourished cases (n=34) and a
group of healthy cases (n=51) were compared according to
the specified scales.

Comparison of  Socio-demographic = Parameters

According to Groups

A statistically significant difference was found between the
two groups in the educational status of parents, income
level of the family, and the working status of the mother
(p=0.008, p=0.039, p=0.009, and p=0.004, respectively). The
rate of mothers of malnourished cases not going to school
was found to be significantly higher, as well as the rate of
mothers of the control group having a university degree.
The rate of being a university graduate from the fathers
of the control group was found to be significantly higher
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than those in the malnourished group. The rate of receiving
wages below the minimum wage in the malnourished group
was found to be significantly higher than those in the control
group.

The rate of mothers of the malnourished group as
housewives was found to be significantly higher, whereas
the working rate of mothers of the control group was found
to be significantly higher. No significant difference was
found between the two groups in terms of age at marriage,

age at first mother, and the number of children (Table 1).

Distribution and Significance of Parameters Related to
the Child by Groups

Birth weights of patients in the malnourished group were

Med J Bakirkoy 2021;17:343-353

statistically significantly lower than those in the control
group (p=0.006). In addition, a statistically significant
difference was found between the delivery times of the cases
according to the groups (p=0.011). The rate of preterm birth
at the time of delivery was found to be significantly higher in
the malnourished group, whereas the rate of term birth was
found to be significantly higher in the control group (Table 2).

MSPSD, SDVAW, and SCL-90 total and Subscale Scores
Comparison of the Two Groups

No significant differences were observed between the
two groups in terms of SDVAW (p=0.685), SCL-90 total
(p=0.551), and subscales scores. However, the MSPSD
scores of the mothers of the malnourished group were
found to be statistically significantly lower compared to that

Total metabolism
outpatient admission (n= 2844)

Patients with complaint of
insufficient weight gain (n=198)

Excluded (146)
¢ Malnourished patients with illness-
dependent causes

Malnourished patients with illness-dependent
causes (n=52)

A

Excluded (n=18)
¢ patients without consent (n=15)
4 patients >18 years of age (n=3)

y

The malnourished patient
included in the study (n=34)

A 4

l

Underweight (n= 11)

Wasting (n= 14)

Stunning (n=9)

Figure 1. Study flow diagram
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of the control group (p=0.031). In addition, the frequency of
mothers with high scores on the anxiety subscale of the SCL-
90 was found to be significantly higher in the malnourished

group (Table 3).

Correlation of Mother Scale Scores and Child Parameters
in Malnourished Cases Group

A statistical difference was found between the SCL-90
phobic anxiety subscale score of mothers of term and

Table 1. Comparison of sociodemographic parameters according to groups

Malnourished (n=34) Control (n=51) p
Mean *= SD 35.41+6.67 34.76+5.62 0.631
Age (year)
- 36.5 (20-49) 34.0 (22-52) -
None 7 (20.6) 2(3.9) 0.008**
Primary school 21 (61.8) 25 (49.0) -
Mother education; n (%)
High school 4(11.8) 10 (19.6) -
University 2(5.9) 14 (27.5) -
None 4(11.8) 1(2.0) 0.039*
Primary school 22 (64.7) 26 (51.0) -
Father education; n (%)
High school 6(17.6) 12 (23.5) -
University 2(5.9) 12 (23.5) -
Housewife 31(91.2) 35 (68.6) 0.009**
Full time 1(2.9) 10 (19.6) -
Mother working; n (%)
Shift 0(0.0) 5(9.8) -
Retired 2(5.9) 1(2.0) -
Housewife 7 (20.6) 4(7.8) 0.078
Full time 21 (61.8) 33(64.7) -
Father working; n (%)
Shift 1(2.9) 9 (17.6) -
Retired 5(14.7) 5(9.8) -
Married 33(97.1) 47 (92.2) 0.644
Marital status; n (%)
Divorced 1(2.9) 4(7.8) -
Below minimum wage 8 (23.5) 1(2.0) 0.004**
Minimum wage 12 (35.3) 14 (27.5) -
Income status; n (%) Minimum wage -3000 4(11.8) 15 (29.4) -
3000-5000 7 (20.6) 8 (15.7) -
>5000 3(8.8) 13 (25.5) -
Nuclear family 25 (73.5) 39 (76.5) 0.925
People live with; n (%) Extended family 6(17.6) 9(17.6) -
Single parent with children 3(8.8) 3(5.9) -
Marriage age Mean = SD 21.38+5.19 22.88+4.56 0.164
Median (min-max) 20 (13-38) 22 (15-34) -
Maternal age Mean + SD 23.82+5.48 24.92+4.75 0.329
Median (min-max) 24 (16-40) 24 (17-35) -
Number of siblings Mean = SD 2.76+1.35 2.27+0.98 0.075
Median (min-max) 3(1-7) 2(1-5) -

*p<0.05, **p<0.01, SD: Standart deviation, Min: Minimum, Max: Maximum, SD: Standart deviation, Min: Minimum, Max: Maximum
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preterm children in the malnourished group. Cases with
preterm birth time in the phobic anxiety subscale were
found higher than cases with term birth time. In addition, the
MSPSD score of the mothers who had a planned pregnancy
was found to be statistically significantly higher than the
cases who did not have a planned pregnancy (p=0.012).

Comparison of the type of Malnutrition and MSPSD,
SDVAW, SCL-90 Total, and Subscale Scores in the
Malnourished Group

No relationship was found between MSPSD, SDVAW,
SCL-90 Total scores, and type of malnutrition. However,
scores of the hostility subscale significantly differ according
to the type of malnutrition (p=0.016). According to the
pairwise comparisons. Hostility subscale scores of the
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cases with the malnutrition type stunting were found to be
significantly higher than the cases with the malnutrition type
underweight.

Comparison of Malnutrition Severity and MSPSD,
SDVAW, SCL-90 Total, and Subscale Scores in the
Malnourished group

No statistical difference was found between the mild and
moderate/severe groups in MSPSD, SDVAW, and SCL-90
total scores. However, depression subscale scores were
found to be statistically significantly higher in mothers
of moderate/severe cases compared to those with mild
malnutrition (p=0.039). In addition, the frequency of mothers
with high scores on the somatization, OCD, interpersonal
sensitivity, and anxiety subscale of the SCL-90 was found to

Table 2. Distribution and significance of parameters related to the child by groups

Malnourished (n=34) Control (n=51) p

Female 16 (47.1) 26 (51.0) 0.723
Gender; n (%)

Male 18 (52.9) 25 (49.0) -

First 9 (26.5) 25 (49.0) 0.115
Child’s birth order; n (%) Median 5(14.7) 5(9.8) -

Last 20 (58.8) 21 (41.2) -

No 10 (29.4) 12 (23.5) 0.544
Planned pregnancy; n (%)

Yes 24 (70.6) 39 (76.5) -
Maternal psychiatric support No 31(91.2) 48 (94.1) 0.679
status; n (%) Yes 3(8.8) 3(5.9) -

Mother 29 (85.3) 36 (70.6) 0.143
Care at 0-3 months; n (%) Mother + caregiver 0 (0.0) 5(9.8) -

Mother + grandparents 5(14.7) 10 (19.6) -

None 1(2.9) 1(2.0) 0.420

<3 mths 3(8.8) 4(7.8) -

3-6 mths 6(17.6) 2(3.9) -
Breastfeeding duration; n (%)

6-12 mths 6(17.6) 11 (21.6) -

12-24 mths 14 (41.2) 25 (49.0) -

>24 mths 4(11.8) 8 (15.7) -

Mean + SD 2704.19+874.54 3223.43+508.69 0.006**
Birth weight (n=66)

Median (min-max) 2800 (1050-4500) 3200 (2200-4500) -

NSVD 7 (20.6) 20 (39.2) 0.071
Type of delivery; n (%)

CS 27 (79.4) 31 (60.8) -

Term 24 (70.6) 45 (88.2) 0.011*
Birth week; n (%) Preterm 10 (29.4) 4 (7.8) -

Postterm 0 (0.0) 2 (4.0) -

*p<0.05, **p<0.01, SD: Standart deviation, Min: Minimum, Max: Maximum
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be significantly higher in the malnourished group (Table 4).

Correlation of Socio-demographic Characteristics with
Malnutrition Severity

The rate of the education level of the fathers of moderate/
severe cases as a primary school or below was found to be
statistically significantly higher than the fathers of mild cases
(p=0.005).

The comparison of the two groups in terms of the income
level found a significantly high rate of “minimum wage” in
moderate/severe cases (p=0.037) (Table 5).

DISCUSSION

Our study compared the mothers of malnourished children
with the mothers of the control group in terms of socio-
demographic characteristics, social support, domestic
violence, and psychiatric symptoms.

Insufficient weight gain is one of the common reasons for
pediatric outpatient clinic visits. Our study found no illness-
related organic cause, including micronutrient deficiencies,
in approximately one-fourth (26.7%) of the patients who
were diagnosed with malnutrition. Therefore, revealing the

Table 3. MSPSD, SDVAW and SCL-90 total and subscale scores comparison of the two groups

TOTAL Malnourished (n=34) Control (n=51) p

Mean + SD 52.97+19.61 62.45+17.74 0.031*
MSPSD

Median (min-max) 55.50 (19-84) 61 (19-84) -

Mean + SD 74.24+8.90 73.53+5.83 0.685
SDVAW

Median (min-max) 76 (50-87) 73 (62-87) -

Mean + SD 0.71+0.62 0.59+0.51 0.551
SCL-90

Median (min-max) 0.50 (0-2.2) 0.50 (0-2.3) -

Malnourished (n=34) Control (n=51)
SUBSCALE p
n (%) n (%)

Normal 29 (85.3) 48 (94.1) 0.257
SCL general symptom score

High 5(14.7) 3(5.9) -

Normal 30(88.2) 47 (92.2) 0.708
Somatization

High 4(11.8) 4(7.8) -

Normal 27 (79.4) 45 (88.2) 0.268
Obsession

High 7 (20.6) 6(11.80) -

Normal 27 (79.4) 47 (92.2) 0.107
Interpersonal sensitivity

High 7 (20.6) 4 (7.80) -

Normal 28 (82.4) 47 (92.2) 0.189
Depression

High 6(17.6) 4 (7.80) -

Normal 29 (85.3) 50 (98.0) 0.036*
Anxiety

High 5(14.7) 1(2.0) -

Normal 29 (85.3) 48 (94.1) 0.257
Hostility

High 5(14.7) 3(5.90) -

Normal 31(91.2) 51 (100.0) 0.061
Phobic anxiety

High 3(8.8) 0(0.0) -

Normal 29 (85.3) 47 (92.2) 0.474
Paranoid thought

High 5(14.7) 4(7.8) -

Normal 31(91.2) 48 (94.1) 0.679
Psychoticism

High 3(8.8) 3(5.9) -

*p<0.05, SD: Standart deviation, Min: Minimum, Max: Maximum, MSPSS: Multidimensional scale of perceived social support, SDVAW: Scale for domestic

violence against women, SCL-90: Symptom checklist-90
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Table 4. Comparison of malnutrition severity and MSPSD, SDVAW, SCL-90 total and subscales scores in the malnourished group

Malnutrition Severity

Mild (n=19) Moderate/Severe (n=15) P
n (%) n (%)

Normal 18 (94.7) 11(73.3) 0.146
SCL general symptom score

High 1(5.3) 4 (26.7) -

Normal 19 (100.0) 11 (73.3) 0.029*
Somatization

High 0(0.0) 4(26.7) -

Normal 18 (94.7) 9 (60.0) 0.028*
Obsession

High 1(5.3) 6 (40.0) -

Normal 18 (94.7) 9 (60.0) 0.028*
Interpersonal sensitivity

High 1(5.3) 6 (40.0) -

Normal 17 (89.5) 11 (73.3) 0.370
Depression

High 2(10.5) 4(26.7) -

Normal 19 (100.0) 10 (66.7) 0.011*
Anxiety

High 0(0.0) 5(33.3) -

Normal 18 (94.7) 11(73.3) 0.146
Hostilitiy

High 1(5.3) 4 (26.7) -
Phobic anxiety Normal 19 (100.0) 12 (80.0) 0.076

High 0(0.0) 3(20.0) -
Paranoid thought Normal 18 (94.7) 11(73.3) 0.146

High 1(5.3) 4(26.7) -
Psychoticism Normal 19 (100.0) 12 (80.0) 0.076

Yiiksek 0(0.0) 3(20.0) -

*p<0.05, MSPSS: Multidimensional scale of perceived social support, SDVAW: Scale for domestic violence against women, SCL-90: Symptom checklist-90

underlying maternal-based familial factors opens up an
important area in solving the problem.

Wasting is the most common type of malnutrition in our study
group. Wasting, which is an indicator of acute malnutrition
that has not yet become chronic, is seen more frequently
unlike other countries and global data, shows that rapid
treatment response can be obtained with the early diagnosis
since most of the published data are from underdeveloped
countries and Turkey is among the developing countries
(14-16). In addition, our study is regional in nature and not
general in Turkey. Mild malnutrition constitutes the majority
of cases (55.9%) due to similar reasons in the degree of
malnutrition that increases the expectation of a positive
response in terms of treatment because severe malnutrition
causes high morbidity and mortality and constitutes the
basis for infectious and non-infectious deaths (17,18).

Many studies on the relationship between malnutrition
and the educational level of parents were reported in the
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literature (19-21). The literature revealed that the education
level was lower in parents of children with malnutrition
compared to that of the control group due to the high level
of education of mothers that will increase their interest and
experience in feeding their children and feed their children
more consciously. In addition, the comparison of the parents’
education levels with the severity of malnutrition revealed
that the father's education level was lower in moderate/severe
cases. Unlike the education level of the mother, the education
level of the father was found to be associated with both
malnutrition in the child and the severity of the malnutrition
in our study. Father's education is important because he is
the decision-maker of the family and his decisions can have a
significant impact on children’s health (22).

Many studies in the literature have shown that the
income level of the family is an important factor affecting
malnutrition in the child (23,24). Our study showed that the
income level of families of children with malnutrition was
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Tablo 5. Correlation of sociodemographic characteristics with malnutrition severity

Malnutrition Severity

S Moderate- P
Mild (n=19) Severe (n=15)

Mean + SD 34.95+6.84 36+6.63 0.655
Age (year)

Median (min-max) 34 (24-49) 38 (20-46) -

None 4(21.1) 6 (40) 0.584
Mother education; n (%) Primary school 11 (57.9) 7 (46.7) -

High school-University 4(21.1) 2(13.3) -

None-primary school 11 (57.9) 15 (100.0) 0.005**
Father education; n (%)

High school-university 8 (42.1) 0 (0.0) -

Housewife 18 (94.7) 13 (86.7) 0.716
Mother working; n (%) Full time 0(0.0) 1(6.7) -

Retired 1(5.3) 1(6.7) -

No 8 (42.1) 4(26.7) 0.350
Father working; n (%)

Yes 11 (57.9) 11 (73.3) -

Married 19 (100.0) 14 (93.3) 0.441
Marital status; n (%)

Divorced 0(0.0) 1(6.7) -

< Minimum wage 6(31.6) 2(13.3) 0.037*
Income status; n (%) Minimum wage 3(15.8) 9 (60) -

= Minimum wage 10 (52.6) 4 (26.7) -

Nuclear family 14 (73.7) 11 (73.3) 1.000
People live with; n (%) Exteneded family 3(15.8) 3(20) -

Single parent with children 2 (10.5) 1(6.7) -
Marriage age Mean = SD 21.63+5.37 21.07+5.13 0.758

Median (min-max) 20 (15-38) 20 (13-33) -
Maternal age Mean + SD 23.42+5.48 24.33+5.63 0.637

Median (min-max) 24 (17-40) 24 (16-34) -
Number of Siblings Mean + SD 2.84+1.42 2.67+£1.29 0.943

Median (min-max) 3(1-7) 3(1-5) -

*0<0.05, **p<0.01, SD: Standart deviation, Min: Minimum, Max: Maximum

lower than that of the control group. In addition, the income
level of the moderate/severe group was lower in severe
malnutrition than the group with mild malnutrition. These
results suggest that low income is a significant risk factor
that may affect the child's access to adequate food intake
for growth and development that deepen the severity
of malnutrition. Several studies have also shown that the
young maternal age at birth and the number of children is
associated with malnutrition (25,26). Our study did not find
any difference between the two groups in terms of young

maternal age at birth and the number of children.

Many studies have shown that low birth weight and preterm
birth increase the risk of developing malnutrition in later
life (27,28). Similar to the literature, we found that low
birth weight in the malnourished group was statistically
significantly higher than the cases in the control group
(p=0.006). In addition, preterm birth was higher in the
malnourished group, whereas term birth was higher in the
control group, which was statistically significant (p=0.011).
This is valid for babies who did not catch up with their peers
expected at the age of two due to insufficient micronutrient
support and lack of care (29,30). Prenatal care both for
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maternal and infant health is also important. The quality
and number of prenatal care received by pregnant women
should also be increased to reduce the frequency of low-
birth-weight babies.

Mother's mental health not only affects children’s long-term
emotional, cognitive, and behavioral state but also impacts
the child’s physical health and development. Studies have
shown that healthy maternal behavior and attitude have
an important role in providing healthy nutrition in children
(31,32). Unlike the literature, the SCL-90 total and subscale
scores did not differ between mothers of malnourished and
control groupsin ourstudy. However, the frequency of getting
a high score on the SCL-90 anxiety subscale in the mothers
of the malnourished group was found to be statistically high
(p=0.036). These findings drew attention to significantly
higher anxiety levels of these mothers. In addition, mothers
of children with moderate/severe malnutrition were found
to have a frequency of getting high scores on the SCL-90
anxiety, somatization, OCD, and interpersonal sensitivity
subscales, which suggest that psychiatric symptoms in the
mother may not only cause malnutrition but also determines
the severity of malnutrition.

Many studies have shown that the children of depressed
mothers were at an increased risk of malnutrition (33,34).
Our study found that SCL-90 depression subscale scores
are higher in the mothers of the malnourished group but
not significant, which may be due to the generally high
prevalence of mental health problems among women
in Turkey (35). However, the comparison of malnutrition
found that SCL-90
depression subscale scores were statistically significant in

severity and depression scores
the moderate/severe group than that of the mild group,
which shows that maternal depression impacts the child's
malnutrition and determines the severity of malnutrition.
Evaluating and intervening with the mothers of mildly
malnourished children for depressive symptoms may
prevent the worsening of malnutrition.

Studies have shown that insufficient social support is one
of the risk factors for malnutrition in children (36,37). The
MSPSD scores of the mothers of the malnourished group
were found to be statistically significantly lower compared
to that of the control group (p=0.031). Low social support
is known to be associated with other psychiatric diseases,
especially depression (38,39). Based on our findings above,
low social support may affect malnutrition as a predisposition
for psychiatric disorders in the mother, as well as its effect on
child nutrition. Having social support is an important factor
in recognizing and intervening in domestic violence. The
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effect of domestic violence on child malnutrition has been
shown in many studies (40). Our study found no difference
between the two groups in terms of domestic violence.

Study Limitations

The small sample size is a limitation of our study.

CONCLUSION

In most societies, mothers are primarily responsible for
feeding young children, which is a challenging task that
requires good mental health maintenance. Mothers’ mental
health problems can contribute to negative consequences
for their children’s health and well-being. Along with these
findings, the education of parents, income level, social
support, and mental health of the mother should be
evaluated in the child presenting with malnutrition without
an organic cause and should be directed for appropriate
intervention.
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Percutaneous Cholecystostomy as a Step or Final
Treatment for Acute Cholecystitis

Akut Kolesistit Tedavisinde Perkltan Kolesistostomi Bir Basamak Mi? Yoksa
Nihai Bir Tedavi Mi?
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ABSTRACT

Objective: This study aimed to investigate the effectiveness of percutaneous cholecystostomy (PC) as a step treatment in patients who
underwent PC for acute cholecystitis.

Methods: Data of 248 patients who underwent PC for acute cholecystitis between January 2015 and December 2019 were retrospectively
analyzed. All patients who underwent PC were evaluated for a distal transition by cholangiography taken by the interventional radiology
department in the third week after discharge. In addition, all patients were re-evaluated by the anesthesia department. Patients were
retrospectively evaluated in terms of age, gender, American Society of Anesthesiologists physical status (ASA-PS) class, surgical procedure,
complications after PC, and termination of PC.

Results: A total of 231 patients were included in the study. The mean age of patients was 68.6 (minimum-maximum: 32-92 years) and the male/
female ratio was 1.04. The anesthesia evaluation of the patients categorized 44 patients (19.05%) as ASA-PS class I-Il and 187 (80.95%) as ASA-
PS llI-IV. A total of 17 (7.35%) patients died in the 30-day follow-up period. The examination of the remaining patient revealed that PC was used
as a step treatment in the transition to elective cholecystostomy in 106 (45.8%) patients, whereas 108 (50.4%) had it as a final treatment method
since an operation is impossible. The median follow-up period in these patients was 2.6 years. Recurrent cholecystitis developed in 14 (12.96%)
patients in the group who underwent PC.

Conclusion: PC should be noted as an alternative step treatment method for acute cholecystitis but maybe a final treatment option in patients
with high comorbidity.
Keywords: Percutaneous cholecystostomy, acute cholecystitis, ASA-PS

oz

Amag: Bu calismada akut kolesistit tanisi ile perkiitan kolesistostomi uygulanan hastalarin verileri incelenerek yiiksek riskli hastalarda perkitan
kolesistostomi tedavisinin sonuglarini arastirmayi hedefledik.

Gereg ve Yontem: Bu calismada Ocak 2015-Aralik 2019 tarihleri arasinda akut kolesistit nedeniyle perkiitan kolesistostomi uygulanan 248
hastanin hastalarin verileri retrospektif olarak degerlendirildi. Perkiitan kolesistostomi uygulanan tiim hastalar taburculuk sonrasi tiglincii haftada
girisimsel radyoloji tarafindan ¢ekilen kolanjiyografi ile distale gecis acisindan degerlendirildi, ayni zamanda tim hastalar yeniden anestezi
tarafindan degerlendirildi. Hastalarin yas, cinsiyet, Amerikan Anestezistler Dernegi'nin fiziksel durumu (ASA-PS) class, yapilan cerrahi islem,
perkiitan kolesistostomi sonrasi gelisen komplikasyonlar ve perkiitan kolesistostomi sonlandirilma durumlari retrospektif olarak degerlendirildi.

Bulgular: Toplam 231 hasta calismaya dahil edildi. Hastalarda ortalama yas 68,6 (minimum-maksimum: 32-92/yil), erkek/kadin orani: 1,04 idi.
Kirk doért hastanin anestezi degerlendirilmesi (%19,05) ASA-PS sinif I-Il, 187 (%80,95) hastanin ise ASA-PS IlI-IV olarak saptanmistir. Hastalarin
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30 giinliik takibinde 17 (%7,35) hastada mortalite izlenmistir. Geriye kalan hastalar incelendiginde 106 (%45,8) hastada perkiitan kolesistostomi
elektif kolesistostomiye geciste basamak tedavisi olarak yer alirken, 108 (%50,4) hasta da cerrahi uygulanamadigindan nihai bir tedavi yéntemi
olarak kullanilmistir. Bu hastalarda medyan takip siresi 2,6 yildir. Perkiitan kolesistostomi ile tedavi edilen grupta 14 (%12,96) olguda rekiirren

kolesistit atag gelisdi.

Sonug: Perkitan kolesistostomi,akut kolesistitte alternatif olarak basamak amacli tedavi yéntemi olmakla beraber komorbiditesi yliksek hastalarda

nihai bir tedavi secenegi olabilecegi bilinmelidir.
Anahtar Kelimeler: Perkitan kolesistotomi, akut kolesistit, ASA-PS

INTRODUCTION

Acute cholecystitis is an emergency that is seen in 20% of
patients with gallstone disease (1,2). The percutaneous
cholecystostomy (PC) can be applied as a step treatment
to prepare patients with high comorbidity for laparoscopic
cholecystectomy (3). Studies are claiming that PC is a final
treatment method (4). However, consensus on this issue is
unclear.

This study aimed to determine the effectiveness of PC as a
step treatment or afinal treatment method by retrospectively
evaluating the cases that were treated with PC in our clinic.

METHODS

In this study, data of 248 patients, who underwent PC with
acute cholecystitis diagnosis between January 2015 and
December 2019, were retrospectively analyzed. Patients
who underwent PC due to gallbladder perforation were
excluded from the study. A total of 17 patients, whose
clinical and demographic data were missing, were excluded
from the study. Consent was obtained from all patients
who participated in the study. This study was approved by
the University of Health Sciences Turkey, Bakirkdy Dr. Sadi
Konuk Training and Research Hospital, Ethics Committee
(number: 2020-14-10 date: 06.07.2020).

A treatment approach was applied to patients with
acute cholecystitis within certain study protocols since a
hepatopancreatobiliary surgery unit has been available
in our clinic since 2013. Therefore, all patients presenting
with acute cholecystitis underwent early laparoscopic
cholecystectomy under the Tokyo 18/13 Guidelines. The
Tokyo Guidelines were adopted for the classification of
violence for acute cholecystitis diagnosis (5). The anesthesia
risk was determined by the anesthesia department before
the surgery for patients with high comorbidities according
to the American Society of Anesthesiologists physical
status classification (ASA-PS) (6). According to the Tokyo
guidelines,
was applied to the group with severity grades 2 and 3
and a high risk of anesthesia (ASA-PS llI-IV). The biliary

percutaneous cholecystectomy  treatment

trees of all patients who underwent PC are evaluated by
cholangiography taken by the interventional radiology
department in the third week after discharge. After the
sixth week, laparoscopic cholecystectomy was applied
to the patients, which was re-evaluated by the anesthesia
department and had no contraindications for surgery.
The ASA-PSIV patient group with high anesthesia risk was
grouped into two. As a result of cholangiography, the
percutaneous catheter was withdrawn in the group with
a cystic duct open distal transition, whereas in the group
with symptoms with no distal transition and closed catheter,
cholecystostomy catheter revision was performed at
3-month intervals (Figure 1). The patients’ age, gender, ASA
scores, surgical procedures, complications after PC, and PC
terminations or revisions were retrospectively evaluated.

PC Method and Follow-up

Diagnosis of acute cholecystitis was confirmed by
ultrasonography (US) and/or computed tomography.
All procedures were performed with US guidance by a
dedicated interventional radiologist under standard sterile
conditions with local anesthesia and intravenous sedation.
Most are performed in the interventional radiology unit, but
procedures of 7 patients were performed in the intensive
care unit due to unstable vital signs. The transhepatic
approach was preferred for all the procedures and the
gallbladder was always punctured using the Seldinger
technique. Access to the gallbladder was confirmed by
bile aspiration and an 8-12 Fr pigtail catheter was placed
in the gallbladder lumen. Procedures were completed after
confirmation of the pigtail loop of the catheters in the gall
bladder lumen by the US. After the procedure, catheters
were sutured to the skin and placed on gravity drainage.
After 3 weeks of follow-up, transcatheter cholangiography
(TC) was performed to assess the patency of the cystic and
common bile ducts and the position of the catheter. When
the cystic duct patency and tract maturation were confirmed
by TC and the patient was asymptomatic, the catheters
were withdrawn. Contrarily, if a patent cystic canal could not
be observed, patients were followed up for 2 more weeks
and the TC was performed again after 2 weeks. Within 2
weeks interval, patients were evaluated using the TC until
cystic canal patency and tract maturation was verified up to
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3 months, and catheters were changed after 3 months. After
3 months of drainage, the catheters were discontinued in
patients with cystic ducts and they were followed 3 days
when the patient was asymptomatic and well-tolerated
3 days with stopped drainage, then the catheters were
withdrawn. In case of symptoms for 3 days follow-up,
patients were followed with percutaneous catheters, and
catheters were exchanged with 3 months interval.

RESULTS

Data from 248 patients were analyzed within the scope of
the study. A total of 17 patients with missing data were
excluded from the study. The mean age of patients was
68.6 (minimum-maximum: 32-92), and the male/female ratio
was 1.04. The anesthesia evaluation categorized 44 patients
(19.05%) as ASA-PSI-Il and 187 (80.95%) as ASA-PS llI-IV.
Considering the severity classification of patients according
to Tokyo 2018 guidelines, 144 patients were grade 2 and
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87 patients were grade 3. The technical success rate was
100% during the study period; however, the clinical success
rate was 92.65%, and septic signs and symptoms could not
be resolved despite PC in 17 (7.35%) patients who were
hospitalized in the ICU. These patients died from severe
sepsis during the 30-day follow-up period.

During the follow-up period, 101 patients underwent
laparoscopic cholecystectomy and 5 patients underwent
open cholecystectomy. The remaining 108 (50.46%) patients
were treated with the PC. The median follow-up period
for these patients was 2.6 years. Recurrent cholecystitis
occurred in 14 (12.96%) patients. PC catheters could be
withdrawn in 68 patients upon seeing a distal transition in
the cystic canal. During the follow-up of the remaining 40
patients, the distal transition was seen in 21 patients in a
3-week follow-up in the first 3 months, or the PC catheters
could be withdrawn since they were asymptomatic when
the catheter was closed. In the remaining 19 patients,
catheter changes were performed once in 13 patients, twice
in 2 patients, three times in 1 patient, and four times in 3
patients at 3-month intervals.

The mostfrequent complications following the PC procedure
were catheter replacement (1.73%), catheter discontinued
(1.29%), bile leak (1.29%), fistula to skin (0.86%), abscess/
infection (0.86%), and bleeding (1.73%) (Table 1).

Table 1. Demographic information and complications

® Age, years, median (range) 68.6 (32-92)

e Gender, n (%)

113 (48.9%)
118 (51.1%)

® Females

* Males

Complication

e Bile leak 3(1.29%)
® Bleeding 4 (1.73%)
e Catheter dislodgement, replaced 4 (1.73%)
e Catheter dislodgement, discontinued 3 (1.29%)
e Fistula to skin 2 (0.86%)
e Abscess formation/infection 2 (0.86%)

DISCUSSION

Laparoscopic cholecystectomy is a successful and effective
treatment method for acute cholecystitis. PC can be used as
a step treatment for elective cholecystectomy in some cases
(3). In addition, PC can be used as an alternative treatment
method with low complication rates especially in patients
with high surgical risk (4,7).
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The current study performed PC as a step treatment in the
transition to elective cholecystostomy in 45.8% of patients,
whereas 50.4% of patients had it as final treatment since
no surgery could be performed. PC was the final treatment
method especially in patients with a high risk of anesthesia
and not suitable for elective surgery. The study of Tolan et
al. (4) revealed PC as the final treatment method with a rate
of 57.5%. Similar to the present study, PC was used as the
ultimate treatment method in 55.9% of patients in the study
by Pang et al. (7).

A total of 17 patients with critical septic findings in the
intensive care unit did not respond to the PC and the post-
procedure septic findings did not improve. Response to
PC ranges from 56-100% in the literature (8-11). This ratio
is better in the present study. It is considered that patients’
poor treatment responses may be due to the presence of
severe comorbidities and possible multiple foci of infection.
Therefore, the gallbladder drainage may not be sufficient
to rule out septic findings. In addition, acute cholecystitis
diagnosis in this group of patients is often more difficult
because of their severe concomitant systemic diseases.

Cholecystectomy was performed in 106 (45.8%) patients
who underwent percutaneous drainage, wherein 94 (88.6%)
underwent laparoscopic cholecystectomy and 7 (6.6%)
laparoscopic partial cholecystectomy, whereas 5 (4.7%)
underwent cholecystectomy with the transition to open.
The study by Yeo et al. (12) performed cholecystectomy
in 42 (41%) patients. The conversion rate was 15% in the
study, whereas 34 (81%) patients underwent laparoscopic
cholecystectomy.

In the present study, the rate of recurrence after PC was
12.96%, whereas this rate was 22% in the study of Sanjay
et al. (13). The study of Chang et al. (14) observed recurrent
acute cholecystitis in 7 high-risk patients (11.7%). The
remaining patients (88.3%) were successfully treated with PC
alone. The study by Wang et al. (15) revealed a recurrence
rate of 9.2% and suggested that the cause of recurrence
was complicated cholecystitis and elevated white blood cell
counts.

The literature stated that the average time for PC removal
is 4-6 weeks (16). In the present study, cholangiography
evaluation was preferred in the third week in cases who
underwent PC. Peroperative PC catheter was withdrawn in
cases where cholecystectomy was planned, whereas in 68
cases who had a distal transition on cholangiography but
could not be operated on due to high risk, the catheter
was removed in the third week with the confidence given
by cholecystostomy performed by the transhepatic way.
However, due to the distal transition on cholangiography

in 40 patients with high surgical risk, percutaneous catheter
replacement was performed in these cases at 3-month
intervals. Recurrent PC catheter replacement was reported
to be applied in the study by Boules et al. (17). The study of
Horn et al. (18) revealed that recurrence is more frequently
observed in cases where the distal transition is not observed
(21.1% versus 36.7%; p=0.037). Therefore, catheter revision
was followed in this high-risk group with no distal transition
in cholangiography and symptoms in closely follow-up (18).
In addition, PC catheters can be left in place in patients
with calculous cholecystitis and poor life expectancy. The
catheter in this patient group was preferred to be removed
but was tried to be withdrawn safely if possible during follow-
up. Three months later, when the catheter replacement was
first planned, the catheter drainage was closed and patients
were followed up for 3 days. During these 3 days, symptoms,
US findings, and clinical signs were not observed, thus the
catheters were withdrawn.

In the present study, PC was performed using the
transhepatic method. The aim was to choose a method with
a lower risk of bile leakage, peritonitis, and intra-abdominal
organ injury, as well as easier catheter stabilization in the
group of patients with high comorbidity. However, this
method resulted in pneumothorax and bleeding more
frequently than transperitoneal PC (19). In the 30-day
follow-up of patients, a total of 17 (7.35%) patients died.
In addition, complication rates were compatible with the
literature in terms of catheter replacement (1.73%), catheter
discontinuation (1.29%), bile leak (1.29%), fistula to skin
(0.86%) abscess/infection (0.86%), and bleeding (1.73%) (20).

In cases where a distal transition is not seen in the
cholangiography, methods such as cystic duct percutaneous
stent placement and gallstone removal with fluoroscopy can
be used to prevent recurrence in cases where the catheter
cannot be withdrawn. Our study excluded such cases can
be considered a limiting feature. The retrospective design
of the study is another feature that limits the study (21,22).

CONCLUSION

In patients with high surgical risk in the treatment of acute
cholecystitis, PC is seen as a final treatment method rather
than a treatment step. However, further studies are needed
to reduce the risk of recurrence.
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ABSTRACT

Objective: Scoring systems are frequently used to predict disease severity and mortality in many different clinical conditions. The prognostic
significance of a new scoring system developed for patients who are hospitalized due to Coronavirus disease-2019 (COVID-19) pneumonia,
which is named CALL that stands for comorbidity (C), age (A), lymphocyte count (L), and lactate dehydrogenase (LDH) (L), was evaluated.

Methods: This is a retrospective and observational study on 582 patients who were hospitalized due to moderate or severe COVID-19
pneumonia after being diagnosed as positive using the real-time polymerase chain reaction testing. CALL scores were evaluated in the two
groups of patients, namely the survivors and the non-survivors.

Results: Among all patients, 339 (58.24%) were males and 272 (46.73%) were older than 60 years. Comorbidities were not found in 174 (29.89
%) patients, whereas 408 (70.11%) had one or more comorbidities, mainly hypertension (n=275, 47.25%), diabetes mellitus (n=192, 32.98%), and
coronary artery disease (n1=78, 13.4%). Class A consist of 113 (19.41%) patients (4-6 s), 219 (37.62%) in Class B (7-9 s), and 250 (42.95%) in Class
C (10-13 s). In-hospital mortality was found to be 6% (35 cases). Only 1 (0.88%) patient in Class A and 27 (10.8%) in Class C were deceased. As
a result, in-hospital mortality was observed as 27 patients in Class C and 1 in Class A. The receiver operating characteristic analysis was used to
assess the performance of the CALL score; the area under the curve was 0.76 (95% confidence interval of 0.68-0.85). Using a cutoff value of 10
points, the sensitivity was 77% and specificity was 60% for predicting in-hospital mortality.

Conclusion: CALL score was observed to be strongly related to in-hospital mortality. As a simple diagnostic measure, it may be used as a
complementary score for the treatment planning and management of COVID-19 pneumonia in pandemic conditions.

Keywords: CALL score, COVID-19 pneumonia, comorbidity, age, lymphocyte, LDH, mortality

0z

Amag: Hastalik siddetinin belirlenmesi ve prognozun éngériilmesinde gesitli skorlama sistemleri kullaniimaktadir. Mevcut calismada, Koronaviriis
hastaligi-2019 (COVID-19) pnémonisinde yiiksek riskli hastalarin saptanmasi amaci ile gelistirilen, 4 parametreden olusan ve CALL skor C:

komorbidite, A: yas, L: lenfosit sayisi ve L: laktat dehidrojenaz (LDH) olarak adlandirilan, yeni bir skor sisteminin sonucu éngérebilme yetisinin
degerlendiriimesi amaclanmistir.

Gereg ve Yontem: 1 Eylil 2020-31 Aralik 2020 tarihleri arasinda yatarak tedavi géren, Ters transkripsiyon polimeraz zincir reaksiyonu testi ile
dogrulanmis, orta ve agir siddetli COVID-19 pnémonisi olan hastalarin tibbi kayitlarinin retrospektif analizi yapildi. Calismaya toplam 582 hasta
dahil edildi. CALL skoru sonuglari sag kalanlar ve kaybedilenler olmak tzere iki hasta grubu icin karsilastirildi.

Bulgular: 339 (%58,24) erkek hastanin oldugu galismada, 272 (%46,73) hastanin 60 yas lizerinde oldugu saptandi. 174 (%29,89) hastada herhangi
bir komorbidite bulunmazken 408 (%70,11) hastada bir veya daha fazla komorbidite oldugu gézlendi. Komorbiditeler arasinda ilk tg¢ sirada
hipertansiyon (275, %47,25), diyabet (192, %32,98) ve koroner arter hastaligi (78, %13,4) yer almaktaydi. CALL skoru siniflamasina gére; 113
(%19,41) hasta sinif A (4-6 puan), 219 (%37,62) hasta sinif B (7-9 puan) ve 250 (%42,95) hasta sinif C (10-13 puan) olarak kaydedildi. Sinif A'da
sadece 1(%0,88) hastanin, sinif C'de ise 27 (%10,8) hastanin kaybedildigi saptandi. Hastane i¢i mortalite orani %6 (35 hasta) bulundu. Kaybedilen
toplam 35 hasta degerlendirildiginde; 27 hastanin sinif C, 7 hastanin sinif B ve 1 hastanin sinif A kategorisinde bulundugu gézlendi. CALL skorun
performansini degerlendirmek amaci ile kullanilan Receiver operating characteristics analizinde arena egri altinda 0,76 (%95 gtiven aralidi, 0,68-
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0,85) bulundu. Cutoff degeri 10 puan olarak kabul edildiginde, CALL skorun hastane i¢ci mortaliteyi 5ngérmede %77 duyarlilik ve %60 6zgiillige

sahip oldugu saptandi.

Sonug: CALL skorun hastane i¢i mortalite ile giiclii bir sekilde iliskili oldugu gézlendi. CALL skoru, 6zellikle pandemi kosullari dikkate alindiginda
COVID-19 pnémonisinin tedavi yénetiminde basit, yardimci ve tamamlayici bir skor olarak kullanilabilir.

Anahtar Kelimeler: CALL skor, COVID-19 pnémonisi, komorbidite, yas, lenfosit, LDH, mortalite

INTRODUCTION

The novel coronavirus Severe Acute Respiratory syndrome-
coronavirus-2 (SARS-CoV-2), which was declared as an
epidemic by the World Health Organization in March 2020,
continues to be a life-threatening problem worldwide.
SARS-CoV-2 appears in various clinical forms, such as rapidly
progressing hypoxemia and acute respiratory distress
syndrome, viral pneumonia, and/or cytokine storm that
lead to a consequent hyperinflammatory state and death
(1). Coronavirus disease-2019 (COVID-19) progresses with
higher mortality among elderly patients with comorbidities,
such as diabetes, hypertension, cardiovascular disease, and
cerebrovascular disease (2). Early identification of patients
who may develop critical illness is of great importance and
may support appropriate treatment delivery and resources
optimization.

Several known scoring systems are being used in the
management of patients with many critical conditions, and
the process of patient care, hospitalization, or admission to
the intensive care unit (ICU) can be decided based on these
scores (3). New scoring systems are still being developed
for COVID-19, one of which is the CALL score by Ji et al.
(4) that was derived based on patients’ comorbidities
(Q), age (A), lymphocyte count (L), and serum lactate
dehydrogenase (LDH) levels (L) at admission. CALL was
developed to identify a patient group at high risk of disease
progression. Advanced age (>60 years), high level of LDH,
and low lymphocyte count (<1.0 x 109/L) are independent
high-risk factors for the progression of COVID-19, and the
CALL score contributes to its prediction (4). Studies have
shown that the newly developed predictive model, CALL
score for COVID-19, may predict disease progression and
in-hospital deaths (4-6).

This retrospective study aimed to develop a metric that
would specifically incorporate the information related
to comorbidity, thus the CALL score was used to predict
COVID-19 hospital mortality. The classification method,
which was widely accepted in many former studies in the
literature was based on survivors/non-survivors, thus using
the same classification system was preferred. However, we
further investigated these patients in two groups with a
more graded classification system as A, B, and C.
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METHODS

Study Design and Cohort

This single-center, cross-sectional retrospective study was
conducted at our hospital in Istanbul, Level-3 pandemic,
which included 986 patients who are confirmed for
COVID-19 from September 1, 2020, to December 31,
2020. Demographic data (age and gender), vital signs as
heart rate, respiratory rate, and blood pressure, oxygen
saturation (SpO,), and mean oxygen requirement at
hospitalization duration, comorbidity status, laboratory
parameters including complete blood count, c-reactive
protein, procalcitonin, cardiac enzymes, coagulation profile,
D-dimer, liver and renal functions, LDH, and arterial blood
gas results of patients were collected. Nasal and pharyngeal
swabs yielding real-time-polymerase chain reaction results,
thoracic computerized tomography (CT) results, and
clinical outcomes (mortality, discharge, and hospitalization
period), as well as comorbidities, were recorded. Patients
with incomplete data and pregnant women were excluded
from the study. Patients who did not have any clinical or
laboratory data or who had pneumonia arising from other
causes were excluded from the study. After the exclusion,
582 patients (=18 years) who were hospitalized with the
diagnosis of moderate or severe COVID-19 pneumonia
were included in the study. None was admitted to the ICU.
The data was categorized as moderate or severe based on
severity classification regarding the “Chinese Guidelines for
Diagnosis and Treatment of Novel Coronavirus Pneumonia”
(Trial Version 7) (7). Patients with moderate COVID-19 had
a fever (>37.3 °C) and respiratory symptoms identified
by radiological findings that suggest pneumonia. The
existence of any one of the following criteria was assumed
to be a sufficient condition to consider the patient as
severe: (1) respiratory distress (=30 breaths/min), (2) oxygen
saturation of <93% at rest, and (3) arterial partial pressure
of oxygen /fraction of inspired oxygen of <300 mmHg (1
mmHg: 0.133 kPa). CT scans were obtained from all patients
during hospital admission. CT results were classified as mild,
moderate, and severe involvement by an expert radiologist
(8). Comorbidity was defined as the presence of at least
one of the following: hypertension, diabetes, cardiovascular
disease, chronic lung disease (Asthma and chronic
obstructive pulmonary disease), chronic liver disease, human
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immunodeficiency virus infection, or at least 6 months of
active malignancy (4). CALL score was calculated for each
patient from the retrospectively obtained data as follows: no
comorbidity = 1 point; comorbidity = 4; age of <60=1 and
>60=3; lymphocyte of >1.0 x 107/L=1 and <1.0 x 107/L=3;
and LDH of <250 U/L=1, 250-500 U/L=2, and >500 U/L=3
points. CALL score was classified as class A with 4-6 points,
wherein patients show <10% probability of progression and
were considered as low risk; class B with 7-9 points, wherein
patients have 10%-40% probability of progression and at
intermediate risk; and class C with 10-13 points, wherein
patients have >50% probability of progression and at high
risk (4).

The primary endpoint was defined as the in-hospital death.
All cases that are enrolled in the study were managed
according to the “"COVID 19 treatment protocol of the
Turkish Health Ministry” (9). The research was first registered
in the data of the “Turkish Health Ministry Scientific Research
Committee” and then reviewed and approved by the Local
Ethics Committee University of Health Sciences Turkey,
Bakirkdy Dr. Sadi Konuk Training and Research Hospital (no:
2021-05-10, date: 01.03.2021).

Statistical Analysis

All statistical analyses were performed in commercially
available Statistical Package for the Social Sciences software
version 21 (Statistical Package for the Social Sciences Inc.,
Chicago, IL, USA). Patient characteristics were summarized
using descriptive statistics. Continuous variables were
compared using either the unpaired t-test to compare
two variables or a one-way analysis of variance to compare
multiple variables. Categorical variables were compared
using the Chi-square test. The Mann-Whitney U test was
used to evaluate continuous variables with the non-normal
distribution. A p-value of <0.05 was accepted as statistically
significant. Receiver operating characteristic (ROC) analysis
was carried out to identify an index for the prediction of in-
hospital death.

RESULTS

Baseline data characterizing the patients and their
comorbidities  are Table 1.
measurements, CT results, and disease severity are
presented in Table 2. CALL score components and
classifications are shown in Tables 3 and 4, respectively.
Among 582 patients, 408 (70.11%) had comorbidities that
mainly include hypertension (n=275, 47.25%), diabetes
mellitus (=192, 32.98%), and coronary artery disease (n=78,
13.4%). Based on established categories, 251 (43.12%)
patients were classified as moderate and 331 (56.88%) as

given in Laboratory

severe. Pulmonary involvement in the thorax CT was mild in
125 (21.47%), moderate in 258 (44.32%), and severe in 199
(34.21%) patients. Class A consists 113 (19.41%) patients (4-6
points), 219 (37.62%) in class B (7-9 points), and 250 (42.95%)
in class C (10-13) (Table 4). In addition, 181 patients (54.69
%) with severe disease were found in class C and 39 (11.78%)
in class A.

The clinical characteristics of survivor and non-survivor
groups were compared. No statistically significant
difference was found between genders; however, 25 (71.42
%) patients who died were male. Comorbidity, age, LDH,
and lymphocyte as components of the CALL score were
significantly different between the two groups based on
univariate analyses.

In addition to comorbidity numbers, respiratory rate, oxygen
saturation, supplemental oxygen requirement, heart rate,
urea, albumin, troponin-l, disease severity, and thorax CT
score were found to be significantly different between the
two groups. Duration of hospitalization was 11.26+5.89 days
in survivors, whereas 11.8+7.29 days in non-survivors and
was insignificant. In-hospital mortality was found to be 6%
(35 cases), wherein 34 (97.15%) cases were severe.

The median age was 71.57+13.56 years in non-survivors,
whereas 59.39+14.51 years in survivors (p<0.001). Among all
patient, 26 (74.28%) were deceased and were older than 60
years (p=0.001), 30 (85.72%) had at least one comorbidity,
and 22 (62.87%) had two or more comorbidities. As expected,
members of the non-survivor group were older and had
more comorbidities (p<0.001 and p=0.04, respectively).
Comorbid  hypertension,  congestive failure,
cerebrovascular disease, and malignancy were significantly
more common in non-survivors than those in survivors
(p=0.01, p=0.01, p=0.002, and p=0.005, respectively). In 25
(71.43%) of the deceased patients, the lymphocyte count
was found to be 1.0x10%/L or less and in 10 (28.57%) and
was >1.0x10%/L in 15 patients (p<0.001). In the non-survivor
group, LDH was <250 U/L in 6 (17.14%), 250-500 U/L in 20
(57.14%), and >500 U/L in 9 patients (25.72%) (p=0.01).

heart

In the deceased group, 34 (97.15%) were severe, whereas
only 1 patient (2.85%) was moderate. In this group,
according to the thorax CT findings, moderate involvement
was found in 11 (31.42%) and severe involvement was found
in 23 (65.73%) cases. Therefore, deceased patients had
significantly higher disease severity status and thorax CT
scores compared to survivors (p<0,001). Of 582 patients,
113 (19.41%) were in class A, 219 (37.62%) in class B, and
250 (42.95%) in class C. Class C had 27 (10.8%) deceased
patients, whereas 1 (0.88%) in class A. Out of 250 patients,
181 (72.4%) in class C were severe.
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Table 1. Evaluation of baseline characteristics and comorbidities for survivors and nonsurvivors

Survivors (n=547) Non-survivors (n=35) p

Age, years 59.39+14.51 71.57+13.56 <0.001
Sex male, 339 (58.24%) 314 (57.4%) 25 (71.42%) NS
Body temperature, °C 36.87+0.63 36.93+0.7 NS
Systolic blood pressure, mmHg 127.18+18.86 133.14£19.13 NS
Diastolic blood pressure, mmHg 71.54+10.60 72.31+10.58 NS
Heart rate, per minute 84.23+16.18 90.05+20.15 0.04
Respiratory rate, per min 20.70+4.34 29.91+4.59 <0.001
SpO, (median; under oxygen support) 94.51+1.98 92.62+2.45 <0.001
O, support, L/per min 3.66+5.47 13.45£8.35 <0.001
Comorbidities, n (%)
Arterial hypertension 275 (47.25) 251 (45.88) 24 (68.57) 0.01
Diabetes mellitus 192 (32.98) 179 (32.72) 13 (37.14) NS
Coronary artery disease 78 (13.4) 71(12.97) 7 (20) NS
Congestive heart failure 27 (4.63) 22 (4.02) 5(14.28) 0.01
Cerebrovascular disease 17 (2.92) 12 (2.19) 5(14.28) 0.002
Asthma 49 (8.41) 46 (8.40) 3(8.57) NS
COPD"17 (2.92) 16 (2.92) 1(2.85) NS
Malignancy 29 (4.98) 23 (4.20) 6(17.14) 0.005
Chronic kidney disease 28 (4.81) 26 (4.75) 2(5.71) NS
ICOPD: Chronic obstructive pulmonary disease

Univariate analysis showed that age older than 60 years ROC Curve

[odds ratio (OR): 3.53, 95% confidence interval (Cl): 1.62- L

7.68] and lymphocyte count of <1.0x10%L (OR: 5.90, 95%

Cl: 2.53-13.74) were associated with mortality. ROC analysis

was used to assess the performance of the CALL model; 087

the area under the curve (AUC) was 0.76 (95% Cl: 0.68-

0.85, p<0.001) (Figure1). Using a cutoff value of 10 points,

sensitivity was 77% and specificity was 60% in predicting in- g %

hospital mortality. =

Therefore, mortality was associated with advanced age (>60 g g

years), presence of certain comorbidities (hypertension,

congestive heart failure, cerebrovascular disease, and

malignities), higher LDH, lower lymphocyte, and higher 0.2

CALL scores. In addition, mortality was found to be

associated with lower oxygen saturation, tachypnea, need

for supplemental oxygen support, high urea, troponin-I, low - : : : .

albumin levels, disease severity status, and thorax CT score. 00 02 04 06 08 10

1 - Specificity

DISCUSSION

Considering the high infectivity and mortality rates of
COVID-19 with pneumonia, early disease diagnosis is
essentially critical. Blood tests and simple scoring systems
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Figure 1. ROC curve for CALL score in predicting mortality. AUC 0.76
(95% Cl: 0.68-0.85).
ROC: Receiver operating characteristic, AUC: Area under curve, Cl:
Confidence interval
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play an important role in the early diagnosis, considering
the information they provide to physicians regarding the
inflammatory process.

Previous studies reported that advanced age, lymphopenia,
and high-level LDH were correlated with worse outcomes
and mortality (10-18). Contrarily, the presence of comorbidity
as an independent risk factor is still controversial. However,
several studies claimed that the presence of comorbidities
was an independent risk factor (10,12,19-22). CALL score
was first defined by Ji et al. (4) who excluded severe patients
in their cohort. Contrarily, Kamran et al. (6) included severe
and critical cases in their study and concluded that CALL

score was a reliable indicator to predict the progression
and mortality of disease although the presence of
unaccompanied comorbidities was not an independent
risk factor. Additionally, some studies have reported that
comorbidity was not predictive for disease severity (6,23-
26). Guan et al. (12) did not only report that patients with any
comorbidity had worse clinical outcomes but also reported
that the number of comorbidities was an important risk
factor for composite outcomes (ICU admission, invasive
ventilation, or death) (19).

Ucan et al. (27) determined that community-acquired
pneumonia scores were more predictive of mortality and

Table 2. Evaluation of laboratory results, CT results, and disease severity for survivors and nonsurvivors

Survivors (n=547) Non-survivors (n=35, 6%) p
Hematocrit, % 37.76+4.76 37.42+5.425 NS
Platelet, cells/mL 247.75+116.06 213.65+111.26 NS
Neutrophil, cells/mL 5.37+4.38 6.31+£3.97 NS
Lymphocytes, cells/mL 1.22+0.57 0.84+0.58 <0.001
Glucose, mg/dL 148.88+68.33 164.04+79.26 NS
Urea, mg/dL 38.99+26.96 58.59+34.27 <0.001
Creatinine, mg/dL 0.96+0.74 1.00+£0.41 NS
ALT, U/L 44.02+33.14 44.60+21.76 NS
AST, U/L 41.32+35.99 40.20+32.08 NS
Lactate dehydrogenase, U/L 336.63+139.10 421.60+221.96 0.001
C-reactive protein, mg/L 101.31+77.21 123.07+66.76 NS
Procalcitonin, ng/mL 0.41+0.50 1.01+1.64 NS
Ferritin, mcg/L 461.69+564.75 628.96+598.92 NS
D-dimer, mcg FEU/mL 0.70+1.02 1.01+1.01 NS
Fibrinogen, mg/dL 490.10£119.89 516.02+137.01 NS
INR 1.05+0.16 1.08+0.21 NS
Troponin-I, ng/mL 12.20+25.73 32.09+64.21 <0.001
Albumine, g/dL 36.54+5.86 32.70+5.68 <0.001
CT, n (%) - - <0.001
Mild 125 (21.47) 124 (22.66) 1(2.85) -
Moderate 258 (44.32) 247 (45.15) 11(31.42) -
Severe 199 (34.21) 176 (32.19) 23 (65.73) -
Disease severity status, n (%) - - <0.001
Moderate, 251(43.12) 250 (45.7) 1(2.85) -
Severe, 331 (56.88) 297 (54.3) 34 (97.15) -
Hospitalization, days 11.26+5.89 11.80+7.29 NS
Death, n (%) - 35 (6%) -

CT: Computerized tomography, ALT: Alanine transaminase, AST: Aspartate transaminase, INR: International normalized ratio




progression in COVID-19 than specific COVID-19 scoring
systems, hence they suggested that the CALL score could
be used to decide for outpatient management in COVID-19.
Their study reported no deaths in CALL score class A (27).
However, our study reported 1 (0.88%) patient who died in
class A and 27 (10.8%) in class C. Ji et al. (4) also found in
their study that >96% of participants did not progress to
serious disease with CALL scores of 4-6 points (Class A).

Several studies showed that the CALL score was a powerful
prognosticator to predict the progression to severe
COVID-19, identify critically ill patients who require an ICU
admission, in-hospital mortality, worsening illness, and
associated fatality (5,6,26,28). Our study also demonstrated
the high performance of the CALL model in predicting the
disease severity and hospital mortality; the AUC was 0.76
(95% ClI: 0.68-0.85) and using a cutoff value of 10 points,

Table 3. Components of CALL score

Med J Bakirkoy 2021;17:359-366

sensitivity was 77% and specificity was 60 % in predicting
in-hospital mortality.

Moreover, another study showed that the CALL score
performed well for 30-day mortality but not for 7-day ICU
admission (29). Contrarily, Al Hassan et al. (25) showed that
the CALL score had a poor discriminatory value for the
composite outcome of ICU admission or death. Similarly,
Shi et al. (30) stated that the CALL score performed poorly
in predicting mortality and critical illness.

Recently, Cabanillas et al. (31) suggested that the CALL
score was useful in managing the treatment of patients with
COVID-19 and were able to prevent the development of
respiratory failure by giving methylprednisolone treatment
to high-risk patients, whom they identified with the CALL
score (31). In addition, the “CALL-(interleukin)IL-6 score,”
which was created by adding IL-6 to the CALL score, showed
a significantly better prediction of in-hospital mortality and
progression to severity than the original CALL score (32).

(Snu=r;|‘\1/;)rs ::I,Zg_;:‘z%ors Our study found older age, presence, and multiplicity of
Comorbidity 008 comorbidity, lymphopenia, and increased LDH levels to be
numbers, n (%) : strongly associated with mortality. In addition, increased
Without, 174 (29.89) 169 (30.89) 5 (14.28) respiratory rate, lower oxygen saturation, severe disease
With. 408 (70.11) 378 (69.11) 30 (85.72) status., and bigher thorax CT scores were found t<? be
associated with death. CALL score proved to be a reliable
With 1, 151 (25.94) 143 (26.14)  8(22.85) prognosticator for mortality. Older age and the presence of
With =2, 257 (44.17) 235(42.97) 22(62.87) comorbidity were thought to be associated with mortality.
Lymphocyte, n (%)
>1x10%/L, 331 (56.87) 321(58.68) 10 (28.57) CONCLUSION
<1x10%/L, 251 (43.13) 226 (41.32)  25(71.43) <0.001 CALL score achieved a significant predictor of mortality in
Age, n (%) COVID-19. Especially considering the pandemic conditions,
560 years, 272 (46.73) 246 (44.97) 26 (74.28) 0.001 the CALL model, which consists of only four clinical
parameters, helps the clinician in predicting mortality and
<60 years, 310 (53.27) 301(55.03) 9 (25.72) providing appropriate treatment with its high accuracy and
LDH, n (%) easy-to-use features. The ambiguity of results in several
<250 U/L, 150 (25.77) 144 (26.32) 6 (17.14) studies on CALL scores may vary due to sample sizes or
250-500 U/L, 365 (62.71) 345 (63.07) 20 (57.14) demographic differences. Nevertheless, prospective multi-
>500 U/L, 67 (11.51) 58 (10.61)  9(25.72) 0.01 centered studies in extensive demographic samples are
LDH: Lactate dehydrogenase needed to confirm the CALL score and reveal the role of
comorbidities.
Table 4. CALL score classification
Mortality Disease Severity p
CALL Score (Points) 23555(1:&3/ o iig%o(r&%) r':/l=02%e1r?ztt§.12%) ii\gf (56.87%)
Class A (4-6 s) n=113 (19.41%) 1(0.88) 112 (99.11) 74 (65.48) 39 (34.51) p<0.001
Class B (7-9 s) n=219 (37.62%) 7 (3.19) 212 (96.80) 108 (49.31) 111 (50.68)
Class C (10-13 s) n=250 (42.95%) 27 (10.8) 223 (89.2) 69 (27.6) 181 (72.4)
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Are Platelet-related Parameters Predictive of the
Prognosis of Hodgkin’s Lymphoma?

Hodgkin Lenfoma Prognozunda Platelet iliskili Parameterler Prediktif Midir?
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ABSTRACT

Objective: Hodgkin's lymphoma has a good prognosis unless it has relapsed or become refractory. The predictive value of platelet (Plt)-related
parameters, namely, mean PIt volume (MPV), plateletcrit (PCT), Plt distribution width, and Plt, is shown in some solid tumors and hematological
malignancies, but it remains unknown in Hodgkin’s lymphoma. This study aimed to define their values and effects on staging and relapsing status
in patients with Hodgkin’s lymphoma by comparing them with those in healthy subjects.

Methods: Values of Plt-related parameters of 217 patients with Hodgkin's lymphoma and 205 healthy individuals were documented and
compared according to the disease stage and relapsing status. We defined the cutoff values for diagnosis, staging, and relapsing status of these
parameters using the receiving operating characteristic curve analysis.

Results: For diagnosis, the cutoff values of MPV, Plt, and PCT were 8.49 fL, 32,1000/mms3, and 0.31, respectively. For staging, the cutoff values
of MPV and Plt were 9.5 fL and 12 fL, respectively. None of the parameters were associated with relapsing status.

Conclusion: This is the first study evaluating Plt-related parameters in Hodgkin's lymphoma. Further studies including survival analyses will clarify
the effect of these parameters on Hodgkin's lymphoma.

Keywords: Hodgkin's lymphoma, platelet, MPV, PCT, PDW

6z
Amag: Hodgkin lenfoma niiks etmedikce veya refrakter olmadikga iyi prognoza sahiptir. Trombosit iliskili parameterlerin (MPV, PCT, PDW, Plt)
prediktif degeri bazi solid tiimérlerde ve hematolojik malignitelerde gosterilmistir, ancak Hodgkin lenfomada halen bilinmemektedir. Biz de

calismamizda Hodgkin lenfomali hastalarla saglikli bireylerde bu parameterlerin diizeylerini karsilastirarak tanisal degerleri ile evreleme ve niiks
durumu tzerindeki etkilerini tanimlamayi amacladik.

Gereg ve Yéntem: Two hundred seventeen Hodgkin lenfoma hastasi ve 205 saglikli bireyin trombosit ile ilgili parameterleri incelendi ve
karsilastirildi. Hastalarin degerleri tani, evre ve niiks durumuna gore karsilastinildi. Alim ¢alisma karakteristik egrisi analizi ile tani, evre ve niiks
durumu icin parameterlerin cutoff degerlerini tanimlamayi planladik.

Bulgular: MPV, Plt ve PCT'nin tanida kesim degeri sirasiyla 8,49fL, 32.1000/mm3, 0,31 idi. MPV ve Plt'nin de evrelemede cutoff degeri sirasiyla
9,5fL, 12fL bulundu. Higbir parameter niiks ile iliskili bulunmad.

Sonug: Bu, Hodgkin lenfomada trombosit ile iliskili parameterleri degerlendiren ilk calismadir. Sagkalim analizlerini iceren ileri ¢calismalar, bu
parameterlerin Hodgkin lenfoma tlizerindeki etkisini netlestirecektir.
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INTRODUCTION

Hodgkin’s lymphoma (HL) is malignant lymphoid neoplasia
with symptoms such as lymphadenopathy, constitutional
symptoms, itching, and fatigue upon diagnosis that
histologically presents as Reed-Sternberg/Hodgkin cells
in the center surrounded by non-neoplastic inflammatory
cells. HL has two subtypes: the classical type that constitutes
90% of the cases, and the nodular lymphocyte predominant
type that constitutes 10% of the cases. While the classical
type has two peak periods, as young adults and older
adults, the nodular lymphocyte predominant type is more
common in children and in adults in their 40s and 50s (1,2).
They are staged according to the Lugano classification,
and the treatment is planned according to their early/
advanced stage and risk status. Old age, advanced stage,
high erythrocyte sedimentation rate, B symptoms, high
number of involved lymph nodes, presence of bulky or
mediastinal mass, male sex, and leukocytosis (>15,000/
mm?3), and lymphopenia (<8% of leukocyte count or absolute
lymphocyte count <600/mm?3) are poor prognostic criteria.
The treatment is usually curative, and 5-year survival of 290%
is observed. Response to treatment is usually assessed by
imaging methods based on the reduction in tumor mass.
However, the prognosis is poor in primary refractory or early
relapsed cases. Therefore, in these patients, it is necessary
to consider autologous bone marrow transplantation after
salvage chemotherapy (3).

Platelets (Plt) are activated by thrombin released by
the tumor, and they contribute to tumor formation and
propagation by causing the release of angiogenic factors
such as Plt-derived growth factor and vascular endothelial
growth factor (4). In addition, activated Plts protect
tumor cells from lysis (5). Plt-related factors present the
characteristic properties (size and activity) of Plts, namely,
mean Plt volume (MPV), Plt distribution width (PDW), and
plateletcrit (PCT). These parameters are thought to be
related to tumor metastases and therefore have predictive
value in the prognosis of many tumors such as colon,
lung, cervical, and gastric cancers and diffuse large B-cell
lymphomas (6-9). Sabrkhany reported that Plt-related
parameters could be used in the early diagnosis of early-
stage cancer, and in their meta-analyses, Zhang showed
that high Plt counts were associated with a poor prognosis
in lung cancers (10,11). In another study, Plt >400,000/mm?3
was reported to be a prognostic indicator (12). Conversely,
Lopes et al. (13) reported that high pretreatment Plt counts
had no predictive value.

MPV refers to the Plt volume and is an early marker of
Plt activation. Since MPV decreases as a result of the
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consumption of large Plts in inflammatory events, it is
considered an inflammatory marker. In addition, MPV has
been reported to be elevated in myocardial infarction,
unstable angina, and stroke (14). This result is probably
related to the fact that large Plts cause acute coronary
syndrome more frequently. By contrast, in a meta-analysis
of 38 studies, Chen et al. (15) reported that MPV had no
prognostic value in malignancies. Another study showed
that a low MPV reduced overall survival in multiple myeloma
(16).

PCT is calculated using the formula MPV x PLT/10 and
represents the total Plt volume. Its poor prognostic effect
was reported in pancreatic cancers (17). In another study,
the PCT value was found to be higher in patients with
metastatic lung cancer than in those without metastasis (18).

PDW shows the variation in Plt size. Its increase indicates
intense active thrombocyte production. Unlike other Plt-
related parameters, the current literature data reveal
conflicting results about its prognostic value in solid cancers.
Some studies have declared that it is a prognostic factor and
plays a role in metastasis, while some have denied these
theories (19,20). Hirahara et al. (21) reported no relationship
between prognosis and PDW in esophageal cancers.

To the best of our current knowledge, no study has compared
Plt-related parameters in healthy populations with patients
with HL. Thus, this study aimed to understand whether Plt-
related parameters in HL are different from those in healthy
populations and affect staging and relapsing status in HL.

METHODS

Local Ethics Committee Approval was obtained from Mersin
University (no. 2020/42). Records of 217 patients (aged 18-
70 years) histopathologically diagnosed with HL in three
centers between January 2000 and December 2020 were
retrospectively examined. Demographic data, histological
subtypes, stages, MPV, PCT, PDW, and Pt valuesof all
patients at the time of diagnosis were recorded. Data of
205 Plt donors who applied to the apheresis unit in one of
these centers and were identified as the control (healthy)
group and had no malignancy or inflammatory disease at
the same interval were also documented. The Chi-squared
test was used to examine whether Plt-related factors differ
between the patient and control groups, and the Kaplan-
Meier method was used to examine whether Plt-related
factors were effective on prognosis. We also tried to define
the cutoff values of the parameters for diagnosis, stage, and
relapsing status using receiving operating characteristic
(ROC) curve analysis.



RESULTS

Data of 205 individuals in the control group and 217
patients in the HL group were documented. The mean
ages between the two groups were comparable (36.7
and 38.9 years, respectively). Male predominance was
more common in both the control and HL groups (95.6%
and 64.5%, respectively). The median follow-up time was
58 months. The adriamycin + bleomycin + vinblastine +
dacarbazine protocol was the most used treatment protocol
(n=118). Overall, histopathological data of 184 patients
were obtained. The most common histopathological type
was a nodular sclerosing type (n=86). Other types were
mixed cellular form (n=67), lymphocyte-rich (n=21), HL +
non-HL (n=5), and not otherwise specifed (n=5). Information
about the disease stage could be obtained in 185 patients,
of which 68 were in the early-stage and 117 were in the
advanced stage. The median follow-up time was 68 and 51
months, respectively. Demographic data are summarized in
Table 1.

In total, the PDW value was obtained in 54 patients. They
were classified according to their staging and relapsing
status, except for one patient. The median PDW value was
not significantly different in the control and HL groups,
early-stage and advanced stage groups, and relapsed and
non-relapsed groups (p=0.250, p=0.919, and p=0.936,
respectively) (Table 2).

The MPV was significantly higher in the control group than
in the HL group (9.7 vs 8.8 fL, p<0.001). It is also higher in
the early-stage group than in the advanced stage group (8.9
fL vs 8.4 fL, p=0.033). The mean PIt count was higher in the
HL group than in the control group (p<0.001). It was also
higher in the advanced stage group than in the early-stage
group (p=0.033). While the mean PCT value was lower in the
control group than in the HL group, it was not significantly
different in patients with early- and advanced stage disease.
Values of MPV, Plt, and PCT at the time of diagnosis are
summarized in Tables 3,4.

In total, data of 182 patients were evaluated for relapsing
status. None of the values of MPV, Plt, and PCT showed a
significant difference in terms of relapsing status (Table 5).

Whether the parameters had a diagnostic value was
assessed by the ROC curve analysis (Table 6) (Figure 1).
Accordingly, the diagnostic cutoff values of MPV and Plt
were 8.49 fL and 321,000/mms3, respectively. No significant
difference was found between the diagnostic power of MPV
and Plt, but both of them were higher than of PCT.

Whether the parameters had a cutoff value for the early
and advanced stages were assessed with the ROC curve

Table 1. Demographic data

Control

HL group group
Number of patients (n) 217 205
Mean age (years) 38.9 36.7
Male/female ratio 64.5 95.6%
Median follow-up time (months) 58 -
Histological subtypes (n)
nodular sclerosing 86 -
mixed cellular 67 -
lymphocyte-rich 21 -
HL + NHL 5 -
not otherwise specifed 5 -
Stage early 68 -
advanced 117 -

HL: Hodgkin's lymphoma, NHL: Non-Hodgkin's lymphoma

Table 2. Comparison of PDW value between the control and
patient groups, early and advanced stage groups, and non-
relapsed and relapsed groups

Control group HL group
n=205 n=54
PDW (L) Median Q1-Q3 Median Q1-Q3 P
10.35-
12.4 11-16.10 12 15.55 0.250
Early-stage Advanced stage
n=19 n=34
PDW (fL) Median  Q1-Q3 Median  Q1-Q3 p
10.4-
13 10-16 12 15.28 0.919
Non-relapsed n=44  Relapsed n=7
mean s mean s
PDW (fL) deviation deviation P
13.4 5,43923 13,2714  2,85524 0.936

PDW: Platelet distribution width, PCT: Plateletcrit, MPV: Mean platelet
volume, HL: Hodgkin's lymphoma

analysis (Figure 2) (Table 7). The cutoff values of PDW and
PCT to determine staging were not defined. To determine
advanced disease stages, the cutoff values of MPV and Plt
were >9.5 fL and 388,000/mm3, respectively [area under
curve (AUC): 0.59, p=0.038 and AUC: 0.60, p=0.0179,
respectively]l. No difference was found when the predictive
power of Plt and MPV values on staging was compared.

DISCUSSION

Many studies have shown that Plt-related parameters
were prognostic factors and affected overall survival and
progression-free survival in many solid-organ cancers and
some hematological malignancies such as multiple myeloma
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Table 3. Comparison of MPV, PIt, and PCT values between the control and HL groups

Control group n=205

HL group n=217

mean Standard deviation mean Standard deviation <)
MPV(fL) 9.7293 1.16544 8.8432 1.60144 <0.001
Plt (1/mm3) 258756.098 43601.6844 319468.203 125302.2311 <0.001
PCT .252585 .0557537 275647 .1019611 0.004
PDW: Platelet distribution width, PCT: Plateletcrit, MPV: Mean platelet volume, HL: Hodgkin’s lymphoma
Table 4. Comparison of MPV, Plt, and PCT values between the early and advanced stage
Early-stage n=68 Advanced stage n=117
mean S. deviation mean S. deviation p
MPV(fL) 8.9461 1.66652 8.4364 1.50478 0.033
Plt (1/mm?3) 299360.870 114087.6936 341294.068 136682.1025 0.033
PCT 262196 .0946792 .281737 1114290 0.224
PDW: Platelet distribution width, PCT: Plateletcrit, MPV: Mean platelet volume
Table 5. Comparison of MPV, PIt, and PCT values between the non-relapsed and relapsed groups
Non-relapsed n=148 Relapsed n=34
mean Standard deviation mean Standard deviation P

MPV(fL) 8.7114 1.60248 8.1876 1.38796 0.080
Plt (1/mm3) 321081.757 128370.7466 336602.941 142043.7288 0.534
PCT 272977 .1045213 .270844 1136776 0.916
PDW: Platelet distribution width, PCT: Plateletcrit, MPV: Mean platelet volume
Table 6. ROC curve analyses for diagnosis
Parameter AUC (ClI) p cutoff Specificity (C) Specificity (C)

0.690 47 87.80
MPV (fL) (0.644-0.734) <0.001 =8.49 (40.2-53.9) (82.5-92)

0.551 33.96 88.29
PDW (fL) (0.488-0.613) 0.3105 =107 (21.5-48.3) (83.1-92.4)

0.653 47.47 90.24

3

Plt (1/mm?) (0.606-0.699) <0.001 >321,000 (40.7-54.3) (85.3-93.9)

0.559 34.10 89.76
PCT (0.511-0.607) 0.0379 >0.31 (27.8-40.8) (84.8-93.5)

PDW: Platelet distribution width, PCT: Plateletcrit, MPV: Mean platelet volime, ROC: Receiver operating characteristic, AUC: Area under curve, Cl: Confidence

interval

and diffuse large B-cell lymphoma. Plts protect tumor cells
from lysis, and they are responsible for tumor invasion and
metastasis and thrombosis formation by activating nuclear
factor-kB and tumor growth factor B/Smad pathways (22,23).

In a previous study, high Plt counts were shown to be
associated with a poor prognosis in cancers (24). In the
present study, the mean Plt count was higher in patients
with HL than in healthy individuals, similar with reports
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about most cancers. In another study, high Plt counts were
shown to be a messenger in early-stage cancers; similarly, it
can be speculated that the cutoff Plt count >321,000/mm3
is predictive for the diagnosis of HL (25). Moreover, patients
with Plt count >388,000/mm3 was considered to have
advanced diseases according to the ROC analysis. Based
on this, Plt count >388,000/mm?3 can be considered a poor
prognostic criterion.
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The MPV value at diagnosis is higher in patients with diabetes
mellitus, hypercholesterolemia and metabolic syndrome,
and smoking status than in the normal population. High
MPV values are associated with atherosclerosis, stroke,
and myocardial infarction (26-28). However, the prognosis
worsened as the MPV value decreased in patients with
cancer. In resectable colon, breast, cervical, renal cell, and
lung cancers, diffuse large B-cell lymphoma, and multiple
myeloma due to hematological malignancies, low MPV
values have been associated with a poor prognosis (6-8, 29-
32). In chronic lymphocytic leukemia, those with low MPV
values received treatment more frequently and needed
initial treatment earlier, with the coexistence of other poor
prognostic factors (33). However, MPV was reported to have

no prognostic value in malignancies in a meta-analysis (15).
In our study, MPV was significantly lower in the HL group than
in the control group (8.8 fL vs 9.7 L), in line with literature
data. It was also significantly lower in advanced stage than
in early-stage cases (8.4 fL vs 8.9 fL). The diagnostic value
of MPV was determined as < 8.49 fL, which was lower than
those in the studies for CLL (10.4 fL) and DBBHL (9.1 fL),
but similar to that in multiple myeloma (8.5 fL) (9,16, 33).
For staging, the cutoff value of MPV was 9.5 fL. Therefore,
MPV <9.5 fL may be associated with a poor prognosis. By
contrast, MPV was not a strong indicator of relapse.

PCT was reported to have a poor prognostic value in
pancreatic and resectable lung cancers and was higher in
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Table 7. ROC curve analyses for staging
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Parameter AUC (CI) P cutoff Sensitivity (Cl) Specificity (Cl)

MPV (fL) 0.590 (0.516-0.662) 0.0380 <9.5 80.51 (72.2-87.2) 37.68 (26.3-50.2)
PDW (fL) 0.509 (0.368-0.649) 0.9222 <12 61.76 (43.6-77.8) 57.89 (33.5-79.7)
Plt (1/mm3) 0.600 (0.526-0.671) 0.0179 >388,000 36.44 (27.8-45.8) 82.61 (71.6-90.7)
PCT 0.550 (0.476-0.623) 0.2453 >0.328 15.25 (9.3-23) 89.86 (80.2-95.8)

PDW: Platelet distribution width, PCT: Plateletcrit, MPV: Mean platelet volime, ROC: Receiver operating characteristic, AUC: Area under curve, Cl: Confidence

interval

patients with metastatic lung cancer than in those without

metastatic ones (6,17,18). In this study, the PCT value was

significantly higher in the HL group than in the control
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could not consider PCT as a prognostic factor for HL.

group. The cutoff PCT value was identified for diagnosis,

but not for staging and relapsing status. Therefore, we



Current literature data examining the prognostic value of
PDW in solid cancers provide conflicting results (19-21).
In the present study, no significant difference was found
between the HL and control groups and between the early
and advanced stages. Thus, PDW may not be a marker of
either diagnosis or prognosis.

In this study, we found that PLT, MPV, and PCT have
diagnostic values for HL. When the determinative powers of
these parameters were compared, no significant difference
was found. By contrast, Plt and MPV were found to have
a strong effect, but PDW and PCT did not affect staging.
When the determinative powers of Plt and MPV were
compared, no significant difference was found.

Study Limitations

This study has some limitations. First, the relation of Plt-
related factors with survival was not analyzed, and their
prognostic values were evaluated based on the stage.
Second, because the follow-up times of patients were very
short and we could not perform survival analysis, we avoid
defining the cutoff values for Plt-related parameters to
determine relapsing status. Third, we could not reach the
full data of all patients. Fourth, examining the relationships
between Plt-related factors and other prognostic factors
such as erythrocyte sedimentation rate, B symptoms,
number of involved lymph nodes, presence of large mass,
presence of mediastinal mass, gender, leukocytosis, and
lymphopenia could have strengthened our study.

CONCLUSION

Following our literature reviews, our study is the first to
evaluate the comparison of Plt-related parameters in
patients with HL and healthy populations. As mentioned
above, when examined together with the survival analysis
and other variables, the prognostic value of these
parameters will become more evident.
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ABSTRACT

Objective: This study aimed to examine the psychosocial adjustment and its association with occupation, hospital unit, social support, and
Coronavirus disease-2019 (COVID-19) attitude in the healthcare professionals during the COVID-19 pandemic.

Methods: This descriptive cross-sectional study was conducted in two pandemic hospitals with a total of 557 participants, which included
healthcare professionals of all occupations and all hospital units. Socio-demographic characteristics and COVID-19 attitude and knowledge were
evaluated with the data form. The hospital anxiety-depression scale (HADS), beck hopelessness scale (BHS), maslach burnout inventory (MBI),
fear of COVID-19 scale (FC-19S), and multidimensional scale of perceived social support (MSPSS) were used to assess psychosocial adjustment
and social support.

Results: Females had higher levels of HADS-anxiety, FC-19S, MBl-emotional exhaustion, and MSPSS-friend and MSPSS-significant other
subscales (p<0.05). Scores of BHS (highest in resident doctors and caregivers), HADS-anxiety (highest in resident doctor), HADS-depression
(highest in caregivers), and MBl-emotional exhaustion and MBI-depersonalization (highest in the resident doctors) were seen to differ with
occupation (p<0.05). Scores of HADS-Depression, FC-19S, and MBl-emotional exhaustion were higher in participants working at the intensive
care unit (p<0.05). Having COVID-19 polymerase chain reaction examination history was related to higher scores of BHS, HADS-anxiety, HADS-
depression, and FC-19S, and lower scores of MSPSS scores (p<0.05). MSPSS scores were negatively correlated with HADS-anxiety, HADS-
depression, MBl-emotional exhaustion, and MBI-depersonalization scores.

Conclusion: Results indicate that gender, occupation, and hospital unit influence the psychosocial adjustment of healthcare professionals.
Moreover, social support, COVID-19 attitude, and psychosocial adjustment are interrelated with each other.

Keywords: Psychosocial adjustment, COVID-19, healthcare professionals, social support, COVID-19 attitude

06z
Amag: Bu calismada Koronavirls hastaligi-2019 (COVID-19) pandemi siirecinde saglik calisanlarinin psikososyal uyumu ile meslek, hastane
calisma birimi, sosyal destek ve COVID-19 tutumu arasindaki iligkinin incelemesini amacladik.

Gereg ve Yontem: Kesitsel ve tanimlayici olan bu calisma 2 pandemi hastanesinde yuritildi. Katilimeilar, tim meslek guruplarindan ve
tim hastane calisma birimlerinden alinan toplam 557 saglik calisani idi. Sosyo-demografik &zellikler ile COVID-19 tutum ve bilgi dizeyini
degerlendirmek icin arastirmacilar tarafindan gelistirilmis veri formu kullanildi. Psikososyal uyum ve sosyal destedin degerlendirilmesi igin;
Hastane anksiyete-depresyon dlcedi (HADO), beck umutsuzluk dlcegi (BUO), maslach tiikenmislik dlgegi (MTO), COVID-19 korkusu dlcegi ve
cok boyutlu algilanan sosyal destek dlcegi (CBASDO) kullanildi.

Bulgular: HADO-anksiyete, COVID-19 korkusu &lcedi, MTO-duygusal tiikenme, CBASDO-arkadas ve 6zel arkadas alt dlcek puanlar kadinlarda
erkeklere gore daha yliksekti (p<0,05). BUO (en yiiksek asistan doktorlarda ve hasta bakicilarda), HADO-anksiyete (asistan doktorlarda en yiiksek),
HADO-depresyon (hasta bakicilarda en yiiksek), MTO-duygusal tiikenme ve duyarsizlasma (asistan doktorlarda en yiiksek) puanlari olarak
gorildi ve meslege gore farklilik géstermekteydi (p<0,05). COVID-19 polimeraz zincirleme reaksiyonu testi yaptirmayanlarla kiyaslandiklarinda,
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yaptiranlarda BUO, HADO-anksiyete, HAD.O'-.depresyon, COVID-19 korkusu puanlari daha yliksek ve CBASDO puanlan daha diisiktii (p<0,05).
CBASDO puanlari ile HADO-anksiyete, HADO-depresyon, MTO-duygusal tikenme ve MTO-duyarsizlasma puanlari arasinda negatif korelasyon

vard.

Sonug: Calismamizin sonuglari saglik calisanlarinin psikososyal uyumunun cinsiyet, meslek ve hastane ¢alisma biriminden etkilendigini géstermistir.
Ayrica sosyal destek, COVID-19 tutumu ve psikososyal uyum birbiriyle iligkilidir.

Anahtar Kelimeler: Psikososyal uyum, COVID-19, saglik calisanlari, sosyal destek, COVID-19 tutum

INTRODUCTION

Pandemic refers to the occurrence of a specific disease
worldwide or over a very wide area that crosses international
boundaries, which usually affects a large number of
people (1). Coronavirus disease-2019 (COVID-19) was first
seen in China in December 2019, which quickly became
a worldwide threat, and was declared a pandemic by the
World Health Organization in March 2020. The first case
in Turkey was reported on March 11, 2020, and as of April
30, 2021, the total number of reported cases was 4,820,591
with 40,131 deaths (2). It has been approximately 1.5 years
since the pandemic started. Important progress has been
achieved in its treatment during this period; however, the
exact treatment is yet to be found.

Isolation is the most effective method in the primary
treatment of infectious diseases (3). Therefore, together
with face masks and hand hygiene, it has been the main
measure that was used to prevent the spread of the disease
during the COVID-19 pandemic (4). Since the disease has
a very high transmission rate and many people showed to
be asymptomatic carriers of the virus, the governments had
to enforce strict social isolation rules that must be followed
by all people, regardless of their health status. Similar to
many countries, several precautions were taken for social
isolation in Turkey since the pandemic began. The national
and international transportations were restricted and
even prohibited, and shopping malls and entertainment
centers were closed and education was switched to online
applications. The time for these restrictions and regulations
to return to the past normal is still unknown. Pandemics can
cause social changes, regulations, and restrictions, along
with many uncertainties. Moreover, everyone is affected
by these changes in their daily lives and work habits, and
problems in food, shelter, and basic needs arise, aside from
the direct effect of the disease during this pandemic. All
these situations may lead to increased psychosocial distress
in individuals.

Studies have demonstrated that public mental health is
adversely affected during the COVID-19 pandemic (5,6).
Healthcare professionals, occupying the frontline during
pandemics, have increased risk for mental health besides
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the increased risk of contacting viral infection (7-9). Excessive
workload, unpreparedness, and emotional distress are the
reported reasons for increased psychological problems in
the health professionals (e.g., fear of infection and family
concerns) (4,8). Compared to previous ones, the COVID-19
pandemic is more challenging because of some specific
features of the virus, such as high contagiousness, a
rather low level of knowledge on its course and long-term
consequences, and a lack of established treatments or
vaccines (10). Moreover, this is an unprecedented scenario
for most hospitals worldwide, which is accompanied by
great challenges in various aspects of health care, such
as hygiene concepts, sufficient protective measures and
equipment, and competence and capacity of the intensive
care unit (ICU). Furthermore, many healthcare professionals
have been isolated, not only from their social environment
but also from their families unlike other people because
of their higher risk of contacting the virus and becoming
a carrier and their exposure to the illness and loss of their
counterparts.

Studies demonstrated that healthcare professionals have
higher levels of anxiety and hopelessness compared to
the community samples during the COVID-19 pandemic
(4). Symptoms of anxiety, depression, stress, and burnout
are more common in frontline healthcare professionals,
who are involved in the diagnosis, treatment, and care
of patients with COVID-19, compared to those who do
not work on the frontline (11,12). Gender and occupation
showed the importance for their psychological well-being;
fear of COVID-19 is higher in females and nurses (13). Social
support is associated with a positive COVID-19 attitude in
health professionals (14). Social support was associated with
burnout in nurses who are at the center of this pandemic (15).
Many studies were conducted on healthcare professionals;
however, they were carried out especially in the acute and
shock phase of the pandemic and examined only certain
symptoms by considering limited parameters.

Therefore, this study aimed to examine the psychological
adjustment and its association with COVID-19 attitude and
social support among the frontline healthcare professionals
during the COVID-19 pandemic in Turkey. The study was
conducted 8 weeks after the emergence of the pandemic
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to eliminate the acute stress effects. Out first hypothesis is
that anxiety, depression, burnout, and hopelessness would
be higher in healthcare professionals who had more contact
with patients with COVID-19. The second is that higher
social support and a positive attitude towards COVID-19
would be associated with better psychological adaptation.

METHODS

Study Design and Participants

This descriptive cross-sectional study was conducted from
May 1, 2020, to June 30, 2020, in two state hospitals that
were located on the European side of Istanbul. These
two hospitals share the same staff and serve most of the
COVID-19 cases on the European side of Istanbul since the
beginning of the COVID-19 pandemic. The total number
of hospital beds of these hospitals is 1,618 (1,008+610) and
the total intensive care beds are 513 (408+105). Assuming
a pooled standard deviation of 5 units, the study would
require a sample size of 44 for each group (i.e., a total
sample size of 88, assuming equal group sizes) to achieve
a power of 80% and a significance level of 5% (two-sided)
and detect a true difference in means between the test and
the reference group of 3 units. Inclusion criteria of the study
include healthcare professionals who are 18-65 years old,
with voluntary participation in the study and are capable of
filling up the forms. Healthcare professionals were asked
about their medical and psychiatric history, and those with
a psychiatric or chronic illness were excluded from the
study. Participants were divided into 6 subgroups according
to their occupations: specialist doctors, resident doctors,
nurses, caregivers, medical secretaries, and security guards.
All participants filled out the data form, hospital anxiety-
depression scale (HADS), beck hopelessness scale (BHS),
maslach burnout scale, fear of COVID-19 scale (FC-19S),
and multidimensional scale of perceived social support
(MSPSS).

Measurements Tools

Data form: This form was developed by the researchers to
gatherinformation related to sociodemographicinformation
(e.g., sex, age, family, and occupation) and COVID-19
attitudes and knowledge of participants. Questions related
to COVID-19 attitudes and knowledge were as follows: 1)
Are you following new literature knowledge on COVID-19
disease? (answers were: 1. yes and 2. no); 2) Did you have
laboratory, radiological, and COVID-19 polymerase chain
reaction (PCR) tests until today? (answers were: 1. yes and
2.no); 3) Do you think the pandemic will end (answers were:
1. yes and 2. no); 4. Do you think your institution provides

adequate protection methods for COVID-19? (answers
were: 1. yes, 2. no, and 3. partially provided).

HADS: This is a 4-point scale consisting of two subscales,
HADS-anxiety (rating the anxiety level) and HADS-
depression (rating the depression level). Each subscale
consists of seven items. Participants answer each item
thinking of their emotions and/or behavior during the past
week. Higher scores indicate higher levels of anxiety and
depression (16). The Turkish validity and reliability study was
done by Aydemir et al. (17).

BHS: This is a 20 item self-assessment instrument to measure
hopelessness (18). The participant is asked to evaluate each
of the 20 statements and decide whether the statement
describes his/her attitude in the previous week. The scale
has nine inverse items to prevent acquiescence. The total
score range from 0 to 20, indicating the number of items
endorsed in the hopeless direction. Its Turkish validity and
reliability were done by Durak and Palabiyikoglu (19).

Maslach Burnout Inventory (MBI): The MBI is a 7-point
Likert-type scale, consisting of a 22-item rating of the three
dimensions of burnouts, namely emotional exhaustion,
depersonalization, and personal accomplishment (20). Its
Turkish validity and reliability study was done by Ergin (21).

FC-19S: It was developed by Ahorsu et al. (22) to measure
the fear level related to COVID-19. The 5-point Likert type
scale has a single factor structure and consists of seven
items (1= strongly disagree; 5= strongly agree) (22). Its
Turkish validity and reliability study was done by Ladikli et
al. (23).

MSPSS: This Likert-type scale was developed by Zimet
et al. (24) which evaluates the adequacy of social support
received from three different sources: family (MDSPSS-
Family), friends (MDSPSS-Friends), and significant others
(MDSPSS-significant others). It has a total of 12 items. Its
Turkish validity and reliability study was done by Eker et al.
(25).

Ethical Approval

Written and verbal consent of each participant was obtained.
This study was conducted according to the provisions of the
Declaration of Helsinki in 1995. Approval was obtained from
the ethics committee of the same hospital with the University
of Health Sciences Turkey, Bakirkdy Dr. Sadi Konuk Training
and Research Hospital (protocol number: 2020-157).

Statistical Analysis

The Number Cruncher Statistical System program was
used for statistical analysis. Descriptive statistical methods
(mean, standard deviation, median, frequency, percentage,
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minimum, and maximum) were used to evaluate the
study data. The suitability of quantitative data to normal
distribution was tested by the Shapiro-Wilk test and
graphical analysis. The Student’s t-test was used to compare
normally distributed quantitative variables between two
groups, and the Mann-Whitney U test was used to compare
quantitative variables that did not show normal distribution
between two groups. The One-Way analysis of variance
and Bonferroni corrected binary evaluations were used to
compare more than two groups of quantitative variables
with normal distribution. The Kruskal-Wallis and Dunn-
Bonferroni tests were used to compare more than two
groups of quantitative variables that did not show normal
distribution. The statistical significance was accepted as
p<0.05. Relationships between numerical variables were
examined with the Pearson Correlation Coefficient. Dunn'’s
test was performed to make pairwise comparisons. P-values
of <0.05 were considered statistically significant.

RESULTS

Characteristics of the Sample

A total of 557 healthcare professionals, wherein 204 (36.6%)
were male and 353 (63.4%) were female, participated in the
study. Among the participants 26.9% (n=150) were specialist
doctor, 13.6% (n=76) were resident doctor, 17.4% (n=97)
were nurse, 16.5% (n=92) were medical secretary, 14.7%
(n=82) were caregiver, and 10.8% (n=60) were security guard.
Majority of them was working in outpatient (37.7%; n=210)
and inpatients clinics (30.9%; n=172), whereas the rest was
working in emergency (16.0%; n=89) and ICU (15.4%; n=86).

Attitudes
Participants
Among the participants, 67.1% (n=374) had the COVID-19
test and 43.8% (n=244) had the thoracic computerized
tomography examination at least once since the pandemic
began. The test result was positive in 20.9% (n=78) of those
who had the COVID-19 polymerase chain reaction (PCR) test.
Sufficient protection for themselves against the COVID-19
infection was thought to be provided by their institutions in
39.9% of participants. The attitudes and COVID-19-related
knowledge of Participants’ are presented in Table 1.

and COVID-19-related Knowledge of

Gender Differences in Scale Scores

Evaluation of gender differences in scale scores revealed
that females had higher levels of HADS-anxiety (p=0.001;
p<0.01), FC-19S (p=0.001; p<0.01), MBIl-emotional
exhaustion (p=0.001; p<0.01), MSPSS-friend (p=0.018;
p<0.05), and MSPSS-significant other subscale (p=0.017;
p<0.05) than males (Figure 1).
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Table 1. Attitudes and COVID-19-related knowledge of
participants

Keeping track of new literature Yes 503 (90.3)
knowledge about COVID-19 No 54 (9.7)

Yes 374 (67.1)
COVID-19 PCR examination

No 183 (32.9)

. N Yes 244 (43.8)

Thoracic CT examination No 313 (56.2)

Positive 78 (20.9)
COVID-19 test result

Negative 296 (79.1)
Thinking that hospital Agree 222 (39.9)

management provide adequate

COVID-19 protection methods for Donotagree 29 (5.2

him/herself Partially agree 306 (54.9)
Thinking that the pandemic will Agree 310 (55.7)
end Do not agree 247 (44.3)

COVID-19: Coronavirus disease-2019, CT: Computerized tomography, PCR:
Polymerase chain reaction

Determination of gender differences in scale scores
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Figure 1. Determination of gender differences in scale scores

Occupational Differences in Scale Scores

The Kruskal-Wallis test and One-Way ANOVA analysis were
performed to differentiate the variables into occupational
groups, and results were reported in Table 2. No gender
difference was found in the FC-19S scores. The BHS scores
were significantly higher in resident doctors (mdn=8) and
caregivers (mdn=10) compared to other occupational
(5)=45,583, p<0.001]. The HADS-anxiety
scores were significantly higher in resident doctors [F
(5,5511)=3,072, p=0.011]and the HADS-depression scores
were higher in caregiver [F (5,551)=4,557, p<0.001] than the
others. The MBIl-emotional Exhaustion [F (5,551)=10.094,
p<0.001] (5)=29,190,
p<0.001] scores were highest in the resident doctors

groups [H

and MBI-Depersonalization [H

than others. The MBI-personal accomplishment scores
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were statistically significantly higher in specialist doctors
(mdn=21.5) and security guards (mdn=23) compared to
others [F (5,551)=11.060, p<0.001]. The MSPSS-family scores
were significantly higher in specialist doctors compared to
nurses and resident doctors [H (5)=62,031, p<0.001].

Hospital Unit Differences in Scale Scores

The Kruskal-Wallis test and One-Way ANOVA analysis were
performed to determine the hospital unit differences in scale
scores, and results were presented in Table 3. Compared to
those working in other hospital units, participants working at
ICU had significantly higher scores of HADS-depression [F
(3,553)=6,759, p=0.001], FC-19S [F (3,553)=8,961, p<0.001]
and MBI-emotional exhaustion [F (3,553)=5,690, p<0.001].
Compared to those working in inpatient clinics, participants
working in outpatient clinics had significantly higher scores
of MBI-personal accomplishment [F (3,553)=5,881, p<0.001]
and MSPSS-family [H (3)=15,729, p<0.001] and MSPSS-
friends [F (3,553)=6,828, p<0.001]. No difference was

Table 3. Determination of hospital unit differences in scale scores
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found in the hospital unit in the BHS, HADS-anxiety, MBI-
depersonalization, and MSPSS-significant other scores.

Relationship Between Scale Scores and COVID-19 PCR
Testing Status Among Participants

Participants were examined in 2 groups, as those who had
the COVID-19 PCR test and those who did not, and the scale
scores of these two groups were compared. The Mann-
Whitney and Student's t-tests were applied in statistics and
results are shown in Table 4. Those who had the COVID-19
PCR test (mdn=6) had a significantly higher BHS score (z=-
3.123, p=0.002) than those who did not (mdn=5). Scores
of HADS-anxiety (t=3.024, p=0.003), HADS-depression
(t=3.382, p=0.001),and FC-19S (t=3.022, p=0.003) were
higher among those who had COVID-19 PCR test than
those who did not, and the MSPSS-friend average scores
were low. The MSPSS-Significant score value was lower in
those who had the COVID-19 PCR test (mdn=17.5) than
those who did not (mdn=20) (z=-2.222, p=0.026).

Hospital Unit Testr value Post Hoc
'Out-patient clinic Emergency ‘Inpatient . (Anova and (Bonferroni/
unit clinic ICU KW) P Dunn test)

Min-max (median)  1-21 (5) 1-20 (6) 1-20 (6) 1-19 (9) H: 6.807 0.078 ;
BHS:

Mean + SD 7.2245.47  7.69£5.25  7.65£526  9.165.75 - ; ;

Min-max (median)  5-21 (11) 5-20 (10) 4-21 (11) 4-21(11.5)  F:1.189 0.313 ;
HADS-anxiety*

Mean + SD 11,6744  11.7+472 111443  12.21+451 - ; ;
HADS. Min-max (median)  4-20 (8) 219 (8) 219 (8) 521 (9) F: 6.759 <0.001**

. 1-2-3<4

depression? Mean + SD 8.75+3.74  9.39+44  899+3.86 115522 - ;

Min-max (median)  7-33 (18) 7-33 (16) 7-35 (17) 7-35(21)  F:8.961 <0.001%* 1-2-3<4
FC-195¢

Mean = SD 18.93£6.72  17.67+7.14 17.56+6.58 21.94+6.81 - ; ;
MBl-emotional Min-max (median)  4-38 (19) 5-36 (19) 5-36 (18) 637 (21)  F:5.690 <0.001%* 1-2-3<4
exhaustion® Mean * SD 19.21+£7.73  18+8.96 18.04+7.7 22.16+8.59 - - -
ML Min-max (median)  1-20 (6) 1-18 (7) 1-19 (7) 1-17 (7) H: 0.289 0.962 ;
depersonalization®  \jgan + SD 7.2+4.61 6.87+4.44  7.16+455  6.9+432 - ; ;
MBI-personal Min-max (median)  3-30 (21) 8-33 (20) 8-31(19) 9-28 (18.5)  F: 5.881 <0.001%*  3-4<1
accomplishment’  \1oan + 5D 20.98+5.48  20.06+551 19.03+5.23  18.65:5.19 - ; ;
MSPSS-family Min-max (median)  8-28 (23) 4-28 (20) 4-28 (21) 4-28(21)  H: 15729  <0.001** 2-3-4<1
subscale Mean + SD 22.46+4.9  20.33+5.97 20.53+6.4  19.77+6.36 - ; ;

Min-max (median)  6--28 (20)  5-28 (19) 4-28 (18) 428 (17)  F: 6.828 <0.001%*  3-4<1
MSPSS-friends¢

Mean + SD 20.19+6.06  18.54+6.07 18.4+6.17  16.81+6.48 - ; ;
MSPSS-significant _Min-max (median)  4-28 (19.5)  4-28 (20) 4-28(17.5)  4-28(17)  H:3.722 0.293 ;
others Mean = SD 17.79£7.41  17.25¢8.11 16.9+6.94  16.35:7.14 - ; ;

°Kruskal-Wallis test, ‘One-way ANOVA **p<0.01 BHS: Beck hopelessness scale, HADS: Hospital anxiety and depression scale, FC-19S: Fear of COVID-19 scale,
MBI: Maslach burnout inventory, MPSS: Multidimensional scale of perceived social support, SD: Standart deviation, Min: Minimum, Max: Maximum
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Table 4. Relationship between the scale scores and COVID-19-PCR testing status among participants

Did the participant have COVID-

YES 19 PCR test until now Test value
(V)
NO

Min-max (median) 1-21 (6) 1-17 (5) z:-3.123 0.002**
BHS?

Mean + SD 8.29+5.7 6.57+4.68 - -

Min-max (median) 4-21(12) 5-21(10) t: 3.024 0.003**
HADS-anxiety®

Mean £ SD 11.96+4.71 10.85+3.73 - -

Min-max (median) 2-21(9) 2-20 (8) t: 3.382 <0.001**
HADS-depression®

Mean + SD 9.74+4.47 8.55+3.6 - -

Min-max (median) 7-35(19) 7-31(17) t: 3.022 0.003**
FC-19SP

Mean + SD 19.34+7.37 17.62+5.68 - -

Min-max (median) 4-37 (19) 5-38 (19) t: -0.360 0.719
MBIl-emotional exhaustion®

Mean + SD 19.02+8.37 19.29+7.76 - -

Min-max (median) 1-20 (7) 1-18 (6) z: -0.469 0.639
MBI-depersonalization®

Mean + SD 7.11+£4.42 7.05+4.7 - -

Min-max (median) 8-33 (20) 3-31(20) t: -0.475 0.635
MBI-personal accomplishment®

Mean + SD 19.79+5.25 20.03+5.81 - -

Min-max (median) 4-28 (22) 8-28 (22) z: -1.565 0.118
MSPSS-family?

Mean + SD 20.76+6.16 21.81+5.22 - -

Min-max (median) 4-28 (19) 8-28 (20) t:-3.216 <0.001**
MSPSS-friends®

Mean + SD 18.26+6.47 20.06+5.63 - -

Min-max (median) 4-28 (17.5) 4-28 (20) z:-2.222 0.026*
MSPSS-significant others?

Mean + SD 16.73+7.42 18.18+7.09 - -

2Mann-Whitney U test, *Student'’s t-test, *p<0.05, **p<0.01, BHS: Beck hopelessness scale, HADS: Hospital anxiety and depression scale FC-19S: Fear of COVID-
19 scale, MBI: Maslach burnout inventory, MPSS: Multidimensional scale of perceived social support COVID-19: Coronavirus disease-2019, PCR: Polymerase

chain reaction, SD: Standart deviation, Min: Minimum, Max: Maximum

Comparisons of Social Support Subscale (MSPSS) Scores
With Other Scale Scores

The Pearson correlation analysis was applied to determine
the relationship between the MSPSS scores and other
scale scores, and the results are shown in Table 5. Negative
correlations were found between the scores of BHS and
each MSPSS subscales [Family (r=-0.397), Friend (r=-0.366)
and Significant other (r=-0.369)] (for all p<0.01). In addition,
the MSPSS (family, friend, and significant other) scores were
negatively correlated with HADS-anxiety, HADS-depression,
and MBIl-emotional exhaustion (p<0.01). A statistically
significant negative correlation was found between the
MSPSS-friend and FC-19S scores (r=-0.167, p<0.01).
Moreover, the MSPSS (family, friend, and significant other)
scores positively correlated with MBI- depersonalization
(r=0.228, r=0.207, and r=0.242, respectively) (for all, p<0.01).

DISCUSSION

Many people suffered a severe illness course or died due to
COVID-19 infection. Many experienced severe illnesses or
the death of loved ones. In addition, people were exposed
to economical, daily life, educational, and occupational
changes. Many governments applied rules for social
isolation to both sick and healthy individuals to prevent
the spread of the disease. The time to return to previous
normals is unknown. All these may lead to increased distress
in an individual’s life. Recent studies have demonstrated
that the COVID-19 pandemic leads to distress and negative
outcomes on the psychosocial well-being of the general
population. Health workers are also part of society. Moreover,
they have to work with patients with COVID-19 due to their
professions, which makes itinevitable forthem to be affected
by the pandemic process. Healthcare professionals carry
increased risk not only in physical but also mental health
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Table 5. Comparisons of social support subscale scores with
other scale scores

MSPSS.  MSPSs.  Noro>
family friends g
others
subscale subscale
subscale
r -0.397** -0.366** -0.369**
BHS
n 557 557 557
r -0.235** -0.214** -0.194**
HAD-A
n 557 557 557
r -0.340** -0.316** -0.345**
HAD-D
n 557 557 557
r -0.108* -0.167** -0.085*
FC-19S
n 557 557 557
MBl-emotional r-0.110%  -0.168%*  -0.150%
exhaustion n 557 557 557
r -0.182** -0.198** -0.202**
MBI-depersonalization
n 557 557 557
MBI-personal ro0.228%  0.207%%  0.242%

accomplishment

BHS: Beck hopelessness scale, HADS: Hospital anxiety and depression
scale, FC-19S: Fear of COVID-19 scale, MBI: Maslach burnout inventory,
MPSS: Multidimensional scale of perceived social support

because they work in the frontline during the pandemic
(4,7,9). Psychosocial adjustment to a specific stressor is
related to the characteristics and social environment of the
individual. Therefore, people are not equally influenced by
stressor exposure during the pandemic. This study aimed
to examine the psychosocial adjustment and its individual
and environmental correlation in healthcare professionals
who worked in pandemic hospitals from the beginning
of the pandemic. That is, we examined the healthcare
professionals who worked at the frontline during this
pandemic and found that their psychological well-being was
related to their gender, occupation, and the hospital unit
where they worked during the pandemic. Moreover, social
support, COVID-19 attitude, and psychosocial adjustment
were interrelated with each other.

Studies have shown that during the COVID-19 pandemic,
the psychosocial adjustment of the healthcare professionals
is affected by gender, and females have higher anxiety,
depression, and distress levels than males (11,12,26). In
addition, a systematic review and meta-analysis study in
this group have found that the pooled anxiety prevalence
was 29.06% in females and 20.92% in males (27). This
current study found higher levels of anxiety, COVID-19
fear, emotional exhaustion, and social support in female
healthcare professionals compared to male counterparts.
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The female gender is well-known to be associated with an
increased risk for anxiety disorders and is more vulnerable
than males in the presence of stress (28). Our gender-related
result supports the literature knowledge.

Examination of participants according to their occupational
groups and hospital units showed that psychological
health was most dramatically affected in assistant doctors,
caregivers, and those working in the ICU. The highest
levels of anxiety, hopelessness, emotional exhaustion and
depersonalization were seen in assistant doctors, and
the highest depression scores were seen in caregivers.
Contrarily, the highest personal success scores were seen
in specialist doctors and security guards. Working in the
ICU was associated with increased depression, fear of
COVID-19, and emotional exhaustion, whereas working in
the outpatient clinic was associated with increased personal
success scores. All these findings indicate that closer and
frequent contact with patients with COVID-19 causes
increased negative psychological outcomes in healthcare
professionals. In pandemic hospitals, resident doctors and
caregivers and healthcare professionals in ICU worked in
close contactwith longer durations. Moreover, the healthcare
professionals in the ICU had to experience their colleagues’
serious illness course and death due to COVID-19. While
all these are already difficult and troublesome, when the
unknowns about the COVID-19 pandemic are considered,
it may lead to an increased psychological burden on these
healthcare professionals, especially those working in the
ICU.

Frontline healthcare professionals could be
accustomed to potentially distressing experiences than
non-frontline professionals, thus showing a lower negative
response to challenging situations (12,14). However, studies

have shown that nurses and those who work in the frontline

more

with close contact with patients and those who work for long
hours have more frequent negative psychological outcomes
among the healthcare professionals during the COVID-19
pandemic (4). Moreover, these studies were conducted in
the acute phase of the pandemic and included only specific
occupational groups. Contrarily, this current study included
all hospital staff working in COVID-19 pandemic hospitals
serving patients with COVID-19 only. All participants were
the frontline healthcare professionals since they worked
in a pandemic hospital. Therefore, we think that our study
predicts the relationship of psychosocial adjustment with
the hospital unit and occupational groups in frontline
healthcare professionals better than the previous studies.

The World Health Organization and the scientific world
emphasize the importance of prevention methods for
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the disease spread in the general population and health
care professionals from the beginning of the pandemic.
Special equipment and working hours arrangements were
recommended for healthcare professionals. However,
particularly at the beginning of the pandemic, as in many
other countries, adequate equipment was not provided in
many health institutions in Turkey, and medical doctors in
different specialties had to work in COVID-19 outpatient and
inpatients clinics with long working hours. Thus, we thought
that frequent and unexpected changes in workplaces might
lead to anxiety, hopelessness, and burnout in healthcare
professionals.

This study examined the COVID-19 knowledge and
attitudes of healthcare professionals. A majority reported
that they were following new literature on COVID-19 and
believed that the pandemic would end. In addition, a
majority reported the insufficient provision of protection for
COVID-19 infection from their institution. An inverse relation
was demonstrated between the COVID-19 attitude and
psychological adjustment in the healthcare professionals.
In healthcare professionals, insufficient protection from
COVID-19 means increased risk not only for getting sick
but also for carrying the disease to their families. These
thoughts lead to further social isolation within the family.
All these factors were thought to increase the psychological
burden on healthcare professionals and result in negative
psychological Similar  studies emphasize
that healthcare professionals are concerned about the
protection or safety of themselves and their families from
the disease, which is also another important stress factor
(29). Trumella et al. (14) also state that a negative COVID-19
attitude can affect healthcare professionals mentally and
even negatively affect their work performance.

outcomes.

Social support is one of the most important resources to
cope with the psychological burden following the pandemic
(29). Social support given to medical staff reduced anxiety
and stress levels and increased their self-efficacy. Keeping
stable working teams, improving communication and
recognition, and providing clear guidelines and social
support are examples of how the working environment
could be improved during the pandemic (4,30).

Our study findings showed a negative relationship
between social support and anxiety, depression, emotional
exhaustion, depersonalization, and fear of COVID-19.
COVID-19 attitude was more negative in those with low
social support. Social support differed in occupational
groups. Caregivers, resident doctors, and nurses had lower
social support than others. The highest social support was
seen in specialist doctors and outpatient clinic staff.

Our study results pointed out that the psychological
adjustment and COVID-19 attitude of healthcare
professionals working at the frontline during the COVID-19
pandemic were negatively affected, especially in those with
lower social support. In addition, higher social support was
associated with personal achievement. These findings were
consistent with the literature. Our most striking finding
related to social support was that healthcare professionals
who work closely and have frequent contact with patients
with COVID-19 had lower social support. These healthcare
professionals themselves may be avoiding social contact
because of their higher disease-carrying risk. Moreover,
they may be isolated by their social environment and even
by their family member. Especially in the first months of the
pandemic, when the news in media warned many people in
the society to stay away from healthcare professionals and
healthcare professionals are labeled as contagious.

Study Limitations

The major limitation of this study was its cross sectionality.
Another limitation is the sample. The subgroups of the
sample had different educational levels with probable
different socio-cultural and economic levels. In addition, this
study was carried out on only one side of Istanbul and did not
include the health care professionals from rural areas of the
same city or country. However, the risk of transmission and
lack of resources remains a common problem in healthcare
facilities all around the country and future research needs to
examine the experiences of healthcare workers within the
rural hospitals as well.

CONCLUSION

This study evaluated the psychosocial adaptation of the
healthcare professionals in a multidimensional approach,
considering many areas, including depression, general
anxiety, phobic anxiety specifically towards the COVID-19
disease, and hopelessness. Consistent with the literature,
results showed that healthcare professionals were negatively
affected by the COVID-19 pandemic process in terms of
psychosocial adjustment. In addition, study results indicate
that gender, occupation, and hospital unit are important
factors for psychosocial adjustment during the pandemic.
Moreover, psychosocial adjustment showed to be related to
social support and the COVID-19 attitude of the healthcare
professionals. Today, the COVID-19 pandemic continues. In
the long run, the life quality and functionality of healthcare
professionals should be considered. Our study results
indicated that healthcare professionals who have high
contact with patients with COVID-19 have high anxiety
for themselves and their families. Therefore, planning for
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psychosocial support programs and providing psychiatrist or
psychologist assistance at regular intervals is thought to be
important for healthcare workers. In addition, social support
can be provided to health workers through institutions,
associations, and professional organizations. Considering
that the pandemic process will continue and new or different
pandemic processes may emerge, providing adequate
protective equipment against the specific infectious
disease, providing adequate rest periods, and determining
a regular job and place for health workers in the frontlines
during the epidemics will have a more functional result
in their psychosocial adjustment and professional lives.
This study revealed the healthcare professionals that have
increased risk for psychosocial adjustment problems, study
results are valuable for both healthcare professionals and
hospital managers, as well as the governments.
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Association of TG/HDL Ratio with Cardiovascular
Mortality in Patients Who are on Hemodialysis

Hemodiyalize Giren Son Dénem Bobrek Yetersizligi Hastalarinda TG/HDL
Orani ile Kardiyovaskiler Olim Arasindaki Iliski

Umut Karabulut!, © Gulay Yilmaz?

TAcibadem International Hospital, Clinic of Cardiology, Istanbul, Turkey
2Acibadem International Hospital, Clinic of Nephrology and Transplantation, Istanbul, Turkey

ABSTRACT

Objective: There is a relation between triglyceride/high-density lipoprotein (TG/HDL) ratio, and cardiovascular and all-cause mortality. No study
has been conducted on this relationship in cases with end-stage renal disease who are on hemodialysis in Turkey. Therefore, we aimed to see
the relation between TG/HDL ratio and cardiovascular mortality in hemodialysis patients.

Methods: This study included 344 cases who were aged =18 years and on hemodialysis. These cases were divided into two groups as
cardiovascular death (n=31) and survivors (n=313). Primary endpoint of this study was cardiovascular mortality.

Results: Among 344 patients, 74.1% were males, and the mean age was 43.7+12.6 years. Dialysis duration was 1.1 (3.1) years, and the total
follow-up duration was 5.9 (2.9) years. TG/HDL ratio was similar in both groups (p>0.05). Age [human resource (HR): 1.02, 95% confidence
interval (Cl): (1,055-1.09), p=0.02], HbA1c [HR: 1,292, 95% CI: (1,080-1,546), p=0.05], and TG/HDL ratio [HR: 1,078, 95% ClI: (1,009-1.51),
p=0.026] were independent predictors of cardiovascular mortality. Kaplan-Meier curves revealed that cardiovascular mortality was higher in the
group using fenofibrate [p (log-rank) =0.01].

Conclusion: TG/HDL ratio is an inexpensive, simply applicable tool that may predict cardiovascular mortality in hemodialysis patients. Therefore,
it may significantly benefit in optimizing cardiovascular risk management and treatment goals in these patients.

Keywords: TG/HDL ratio, end-stage renal disease, hemodialysis, cardiovascular mortality
6z
Amag: Trigliserit/ylksek yogunluklu lipoprotein (TG/HDL) orani ile kardiyovaskiiler ve tiim nedenlere bagli 6lum arasinda bir iliski oldugu

bilinmektedir. Ulkemizde hemodiyalize giren son dénem bébrek yetersizligi hastalarinda bu iligkiyi inceleyen calisma yapilmamistir. Bu nedenle
calismamizda hemodiyaliz hastalarinda TG/HDL orani ile kardiyovaskiler 6lim arasinda bulunan iligkiyi incelemeyi amacladik.

Gereg ve Yontem: Calismaya 18 yas ve lizerinde, hemodiyalize giren son dénem bébrek yetersizligi tanisi almis 344 hasta dahil edildi. Hastalar
kardiyovaskiiler sebeplerle dlen (n=31) ve sag kalan (n=313) hasta olarak ikiye béliindii. Calismanin birincil sonlanim noktasi kardiyovaskiler
Slum idi.

Bulgular: Calismaya alinan 343 hastanin %74,1'i erkek olup, yas ortalamasi 43,7£12,6 idi Ortalama diyaliz sresi 1,1 (3,1) yil, toplam takip stiresi
ise 5,9 (2,9) yildi. TG/HDL orant her iki grupta da benzerdi (p>0,05). Yas [numan kaynak (HR): 1,02 %95 giiven araligi (CI): (1.055-1,09), p=0,02],
HbA1c [HR: 1.292 %95 Cl: (1.080-1.546), p=0,05 ] ve TG/HDL orani [HR: 1.078 %95 ClI: (1.009-1,51), p=0,026], kardiyovaskiiler &limiin bagimsiz
dngoriicileri olarak bulundu. Kaplan-Meier egrileri, fenofibrat kullanan grupta kardiyovaskiler mortalitenin anlamli olarak daha yiiksek oldugunu
ortaya koydu [p (log-rank) =0,01].

Sonug: TG/HDL orani hemodiyaliz hastalarinda kardiyovaskiiler mortaliteyi ngérebilen ucuz, kolay uygulanabilir bir ydntemdir. Bu nedenle, bu
hastalarin kardiyovaskdler risk yénetiminde ve tedavi hedeflerini optimize etmede 6nemli bir fayda saglayacaktir.
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INTRODUCTION

Although hemodialysis-related complications gradually
decrease in cases with end-stage renal disease (ESRD),
mortality rates are still greater than that of the normal
population. As expected, a significant proportion of this
is cardiovascular mortality (1). As traditional risk factors are
inadequate to define cardiovascular outcomes in patients
with ESRD, practical, easily applicable, new risk markers are
frequently sought in this area (2-4).

Lipid disorder is common in ESRD cases, and triglyceride
(TG) level is high and high-density lipoprotein (HDL) level
is low (5). Pathophysiologically, high TG levels and low
HDL levels interact during lipid metabolism, and each
alone is a risk factor for atherosclerosis. TG/HDL ratio is a
practical, validated tool, which better demonstrates this
complex interaction in ESRD patients with dyslipidemia
(6). It is known that a high TG/HDL ratio is associated with
metabolic syndrome, hypertension (HTN), diabetes, and
cardiovascular events (7-10). Furthermore, it is proven that
there is a significant relationship between TG/HDL ratio and
cardiovascular and all-cause mortality (11,12).

Many studies have revealed the relationship between TG/
HDL ratio and cardiovascular events in ESRD patients, but
these results have been controversial (13-15). Moreover, no
study has been conducted only in cases with ESRD who
are on hemodialysis in our country. Therefore, we aimed to
see the relation between TG/HDL ratio and cardiovascular
mortality in the hemodialysis patients.

METHODS

This study included patients aged =18 years who were
undergoing hemodialysis between 2015 and 2020. All
the patients were divided into two groups: group 1,
cardiovascular death (n=31) and group 2, survivors (n=313).

Patients who were <18 years of age, with peritoneal dialysis
(n=23), or who died from non-cardiac causes (n=9) were
removed from the study. Approval for the study was granted
by the University of Health Sciences Turkey, Bakirkdy Dr.
Sadi Konuk Training and Research Hospital Regional Ethics
Committee (no: 2021-14-11, date: 12/07/2021). All the
participants’ rights were protected, and written informed
consent was taken from the patients before the procedures.

Demographic data and laboratory findings of cases were
collected from Nephrology Clinic Database. Etiology of
ESRD, duration of hemodialysis, and cardiac mortality
were recorded. Hemogram, routine biomarkers, and total
cholesterol (TC), HDL-C, LDL-C, TG, and non-HDL-C values
were recorded. Traditional cardiovascular risk factors, history

of cardiovascular disease, and coronary revascularization
were recorded along with the use of lipid-lowering drugs.

Fasting blood tests included TC, LDL-C, HDL-C, non-
HDL-C, and TG. TG was determined using the enzymatic
color method (Biotrol), and TC with the photometric
method (Siemens, Dimension EXL 200, Germany). The TG/
HDL ratio was calculated. Primary endpoint of this study was
cardiovascular mortality.

Statistical Analysis

Data were analyzed statistically using SPSS (Version 20
software). We confirmed continuous variables to be
normally distributed according to the Kolmogorov-Smirnov
test. Demographic, clinical, and laboratory values of the two
groups were compared by using a t-test or the Mann-Whitney
U test for continuous variables according to the distribution
pattern of the data. Chi-square test or Fischer's Exact test
were used to compare the categorical data. Kaplan-Meier
survival analysis was conducted for cardiovascular mortality,
and log-rank test was used to compare the two curves. Cox
proportional hazard regression analysis was applied with
cardiovascular mortality assigned as a dependent variable.
Covariates with p-value <0.15 or those which were clinically
significant were entered into the multivariate model. For
all analyses, a two-sided p-value <0.05 was considered as
statistically significant.

RESULTS

An evaluation was made of 344 patients, comprising 74.1%
males and 25.9% females. Mean age was 43.7+12.6 years.
The group with mortality was older than the survivors'’
group (p>0.001). A history of HTN, diabetes mellitus (DM),
or coronary artery disease (CAD) was greater in the non-
survival group thanin the survivors’ group (p=0.034, p<0.001,
p<0.001, respectively). Mean hemodialysis duration was
similar in both groups (p=0.615) (Table 1).

Fenofibrate usage was greater in the non-survival group
than in the survivors' group (p=0.038)

Glucose and HbAc levels were greater in the non-survival
group (p<0.001, p=0.002, respectively). Other laboratory
parameters and TG/HDL ratio were similar in two groups
(p>0.05 for all). Baseline characteristics and laboratory
parameters of the cases are shown in Table 1.

Dialysis duration was 1.1 (3.1) years, and the total follow-up
duration was 5.9 (2.9) years. Survivors’ group was followed-
up significantly longer than the non-survival group (p<0.01)
(Table 1).
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Table 1. Baseline characteristics and laboratory findings of all the study participants
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Variables Total (n=343) Non-mortal (h=312) Mortal (n=31) P
Gender (male), n % 254 (74.1) 229 (73.4) 25 (80.6) 0.380
Age (years) 43.7+£12.6 42.9£12.6 52.0£10.4 <0.001
BMI (kg/m?) 25.2+4.8 25.1+4.9 26.1£3.5 0.271
HTN, n (%) 128 (37.3) 111 (35.6) 17 (54.8) 0.034
DM, n (%) 81 (23.6) 64 (20.5) 17 (54.8) <0.001
Smoking, n (%) 42 (12.2) 36 (11.5) 6(19.4) 0.245
CAD history, n (%) 56 (16.3) 43 (13.8) 13 (41.9) <0.001
Dialysis duration (years) 1.1(3.1) 1.1(3.4) 1.1(2.8) 0.615
Follow-up (years) 5.9(2.9) 6.1(2.7) 2.6 (3.6) <0.001
Medications, n (%)

Fenofibrate 22 (6.4) 17 (5.4) 5(16.1) 0.038
Statin 40 (11.7) 35(11.2) 5(16.1) 0.384
Laboratory findings

BUN (mg/dL) 54 (26) 54.5 (26.8) 47 (26) 0.085
Creatinine, (mg/dL) 8.3+2.9 8.4+2.9 7.3+£2.8 0.053
Sodium, (mg/dL) 137.6+£3.3 137.6+£3.4 138.2+2.5 0.348
Potassium, (mg/dL) 5.1+0.8 5.2+0.8 4.7+0.7 0.130
Calcium, (mg/dL) 9.1+£0.9 9.1+£0.9 8.9+0.8 0.288
Uric acid, (mg/dL) 5.6+1.6 57+1.6 5.3+1.6 0.281
Albumin, (mg/dL) 4.1£0.6 4.1£0.6 4.0+0.8 0.504
Glucose, (mg/dL) 91 (24) 91 (19) 108 (57) <0.001
HbA1C 5.7+1.4 5.6+1.3 6.8+1.9 0.002
TC, (mg/dL) 188.9+45.4 187.9+42.3 199.5+68.9 0.173
LDL-C, (mg/dL) 116.9+£36.2 116.8+35.6 118.3+42.6 0.827
HDL-C, (mg/dL) 50.9+£16.7 51.1£16.9 48.6+15.1 0.425
Triglyceride, (mg/dL) 158 (111) 154.5 (111.8) 170 (92) 0.251
TG/HDL ratio 3.2(3.3) 3.9(2.7) 3.5(4.4) 0.237
WBC (x10%/uL) 7.5+£2.3 7.5+2.3 7.9+2.7 0.219
Hb (g/dL) 11.5+1.9 11.4+1.9 11.5+1.6 0.788
Platelet (x103%/uL) 219.3+71.3 218.8+71 223.9+75.5 0.706

BMI: Body mass index, HTN: Hypertension, DM: Diabetes mellitus, CAD: Coronary artery disease, TC: Total cholesterol, LDL-C: Low-density lipoprotein
cholesterol, HDL-C: High-density lipoprotein cholesterol, TG: Triglyceride, WBC: White blood cell, Ho: Hemoglobin

During the follow-up, deaths due to cardiovascular causes
were recorded in a total of 31 patients, of which 19 were due
to myocardial infarction, 5 to sudden cardiac death, and 7
to stroke.

Cox regression analysis was performed to determine
the predictors of cardiac mortality. Variables found to be
significant in univariate analysis or with clinical relevance

were included in the multivariate analysis. Age, HTN, DM,
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CAD history, fenofibrate usage, creatinine, HbAlc, TG, and
TG/HDL ratio were found to be significant in univariate
analysis. (p<0.001, p=0.026, p=0.001, p=0.015, p=0.035,
p<0.001, p=0.02, p=0.006, respectively) (Table 2). Only
age [human resource (HR): 1.02, 95% confidence interval
(Cl): (1,055-1.09), p=0.02], HbAlc [HR: 1,292, 95% CI
(1,080-1,546), p=0.05], and TG/HDL ratio [HR: 1,078, 95%
Cl: (1,009-1.51), p=0.026] were independent predictors of
cardiovascular mortality (Table 2).
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Table 2. Univariate and multivariate Cox regression analyses for cardiac mortality

Variables Univariate analysis Multivariate analysis

OR (95% ClI) P HR (95% CI) P
Sex (male) 1.316 (0.539-3.209) 0.546 - -
Age (years) 1.061 (1.028-1.095) <0.001 1.020 (1.055-1.090) 0.002
BMI 1.040 (0.969-1.116) 0.276 - -
HTN 2.240 (1.103-4.550) 0.026 - -
DM 3.400 (1.667-6.934) 0.001 - -
Smoking 2.011 (0.825-4.905) 0.124 - -
CAD history 3.726 (1.822-7.623) <0.001 - -
Dialysis duration 0.982 (0.888-1.086) 0.723 - -
Fenofibrate 3.284 (1.256-8.588) 0.015 - -
Statin 1.411 (0.541-3.678) 0.481 - -
BUN (mg/dL) 1.005 (0.998-1.012) 0.168 - -
Creatinine (mg/dL) 0.856 (0.741-0.989) 0.035 - -
Sodium (mg/dL) 1.01 (0.956-1.156) 0.306 - -
Potassium (mg/dL) 0.666 (0.423-1.048) 0.079 - -
Calcium (mg/dL) 0.738 (0.499--1.092) 0.129 - -
Uric acid (mg/dL) 0.834 (0.661-1.053) 0.128 - -
Albumin (mg/dL) 0.637 (0.358-1.132) 0.124 - -
Glucose (mg/dL) 1.004 (0.999-1.008) 0.101 - -
HbA1C 1.395(1.184-1.643) <0.001 1.292 (1.080-1.546) 0.005
TC, (mg/dL) 1.005 (0.998-1.012) 0.168 - -
LDL-C, (mg/dL) 1.001 (0.991-1.011) 0.832 - -
HDL-C, (mg/dL) 0.988 (0.965-1.011) 0.295 - -
Triglyceride, (mg/dL) 1.002 (1.000-1.003) 0.020 - -
TG/HDL ratio 1.087 (1.024-1.155) 0.006 1.078 (1.009-1.151) 0.026
WBC (x10%/uL) 1.000 (1.000-1.000) 0.171 - -
Hb (g/dL) 1.024 (0.841-1.246) 0.814 - -
Platelet (x10%/uL) 1.000 (1.000-1.000) 0.646 - -

BMI: Body mass index, HTN: Hypertension, DM: Diabetes mellitus, CAD: Coronary artery disease, TC: Total cholesterol, LDL-C: Low-density lipoprotein
cholesterol, HDL-C: High-density lipoprotein cholesterol, TG: Triglyceride, WBC: White blood cell, Hb: Hemoglobin, OR: Odds ratio, Cl: Confidence interval

Kaplan-Meier curves showed that cardiovascular mortality
was greater in the group using fenofibrate [p (log-rank)
=0.01] (Figure 1).

DISCUSSION

The findings of this study revealed that TG/HDL ratio is
an independent predictor for cardiovascular mortality in
hemodialysis cases. As expected, the non-survival group
was older, and the rates of HTN, DM, and CAD were higher

than in the surviving cases. A remarkable finding in the
current study in terms of laboratory findings was that the
TG and TG/HDL ratio in the cardiac death group was not
different from that of the survivors’ group. This was thought
to be due to the significantly higher usage of fenofibrate in

the non-survival group.

One of the main risk factors for cardiovascular diseases
in hemodialysis patients is dyslipidemia, which also
contributes to decreased physical capacity and weight
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Figure 1. Kaplan-Meier curves revealed that cardiovascular mortality
was significantly higher in the group using fenofibrate [p (log-rank)
=0.01]

loss (16,17). Dyslipidemia is related to many factors such
as diabetes, HTN, renal replacement treatment, and drugs
used by the hemodialysis patients (18). It is thought that the
TG/HDL ratio predicts cardiovascular outcomes better than
the measurement of lipid levels alone, since an increase in
TG and a decrease in HDL are prominent in these patients
(19). Chen et al. (20) showed that high TG/HDL ratio
increases the cardiac mortality in patients undergoing both
hemodialysis (most of the patients) and peritoneal dialysis,
and these results are consistent with those of the current
study. Chang et al. (21) published a large-scale study that
included only ESRD patients undergoing hemodialysis.
Unlike the current study, a significant correlation was seen
between a high TG/HDL ratio and low cardiac mortality
(21). These conflicting results are attributed to the complex
nature of lipid metabolism in dialysis, differences in patient
numbers, ethnicity, inclusion criteria, etc. Nevertheless, the
mechanism has not been elucidated. In addition to the
huge patient population in the study by Chang et al. (21),
the results may be considered more valuable due to its
prospective design. The results were consistent with those
of the current study. The new aspect of this study was the
larger number of patients with the advanced renal failure
who underwent dialysis. Another remarkable finding in this
study was that the survival of the patients using fenofibrate
was significantly lower than that in the non-users. This result
seems to be the opposite of expectations. The reason for
this unexpected result was thought to be that the target
TG goals could not be reached in ESRD patients using
fenofibrate (due to low dose or irregular use). Many studies
have revealed that LDL-C is not a very strong predictor of
mortality in hemodialysis patients. There is no significant
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reduction in cardiovascular mortality with statin (22-24).
Therefore, in these cases, TG reduction with aggressive
fenofibrate treatment is much more critical.

Study Limitations

This study was retrospective, single-center, and cross-
sectional in design. The frequency of dialysis and the
medications taken (except lipid drugs) might have affected
the cardiac outcomes. The lack of these data could be
considered as another limitation.

CONCLUSION

In conclusion, TG/HDL ratio is an inexpensive, easily
applicable tool that may predict cardiac mortality in
hemodialysis patients. It will provide significant benefits in
optimizing cardiovascular risk management, and treatment
goals in these patients. Nevertheless, there is a need for
conducting multicenter, prospective, large-scale studies in
the future for these results.
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ABSTRACT

Objective: The Coronavirus disease-2019 (COVID-19) pandemic continues its effect worldwide. Studies that examine the relationship between
the body mass index (BMI) and COVID-19 have reported inconsistent results. Thus, this study aimed to investigate the effect of BMI on severe
COVID-19 and mortality to resolve this uncertainty between BMI and COVID-19.

Methods: This study was designed as a retrospective cohort study and was conducted by analyzing data from 219 patients with a diagnosis of
COVID-19 who were followed up at University of Health Sciences Turkey, Bakirkdy Dr. Sadi Konuk Training and Research Hospital Training and
Research Hospital between March 15, 2021, and August 15, 2021.

Results: Patients were divided into two groups as obese (n=53; 24.2%) and nonobese (n=166; 75.8%) patients. Males were more prevalent in
the obese group, whereas females were more prevalent in the nonobese group. The incidence of diabetes mellitus and chronic obstructive
pulmonary disease (COPD) was found higher in patients with obesity than those without obesity (p<0.005). Disease severity scores calculated
after the intensive care unit (ICU) admission were similar in both groups. The incidence of arterial and central venous catheters was found to be
higher in patients with obesity (p<0.05). The incidence of acute kidney injury was found to be more prevalent in patients with obesity (p<0.05).
The Ppeak was higher in patients with obesity in the mechanical ventilator parameters; however, their tidal volume was found to be lower
(p<0.05). Mechanical ventilation time and ICU stay were observed to be higher in patients with obesity (p<0.05). Mortality rates were similar in
patient with obesity (n=83; 50%) and without (n=27; 50.9%).

Conclusion: Our research results revealed similar ICU scores and laboratory values; however, patients with obesity had longer ICU stay and
mechanical ventilation periods. Further, no relationship was found between BMI and mortality.

Keywords: COVID-19, Coronavirus, obesity, body mass index, critical care, mortality
0z
Amag: Koronaviriis hastaligi-2019 (COVID-19) pandemisi tiim diinyay etkilemeye devam etmektedir. Beden kitle indeksi (BKi) ve COVID-19

iliskisini arastiran calismalar, BKi ve COVID-19 arasindaki iliski hakkinda tutarsiz sonuclar bildirmistir. Bu arastirma BKi ve COVID-19 arasindaki bu
belirsizligi gidermek amaciyla BKi'nin siddetli COVID-19 ve mortalite lizerine etkisini belirlemek amaciyla planlandi.

Gereg ve Yéntem: Retrospektif kohort olarak planlanan bu arastirma 15 Mart 2021-15 Agustos 2021 tarihleri arasinda Saglik Bilimleri Universitesi,
Bakirkdy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi’'nde takip edilen COVID-19 tanili 219 hastanin verileri analiz edilerek gerceklestirildi.

Results: Hastalar obez (53; %24,2) ve non-obez (166; %75,8) hastalar olmak tzere iki gruba ayrildi. Obez hastalarda erkek, non-obez hastalarda
kadin cinsiyet daha sik gériildii. Obez hastalarda diabetes mellitus ve kronik obstriktif akciger hastalig gériilme sikliginin, non-obez hastalardan
daha yiiksek oldugu saptandi (p<0,005). Yogun bakim Unitesi (YBU) kabull sonrasi hesaplanan hastalik siddeti skorlari her iki grupta benzer
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bulundu. Arter kateteri ve santral ventz kateter uygulanma sikligi obez hastalarda daha yiksek bulundu (p<0,05). Obez hastalarda akut bobrek
hasari gelisme sikhiginin arttigi saptandi (p<0,05). Mekanik ventilatér parametrelerinde obez hastalarda Ppeak daha yliksek olmasina ragmen
tidal volum daha diisiik bulundu (p<0,05). Mekanik ventilasyon siiresi ve YBU kalig siiresi obez hastalarda daha yiiksek bulundu (p<0,05).
Mortalite oranlari obez (83; %50) ve non-obez (27; %50,9) hastalarda benzerdi.

Sonug: Arastirmamiz sonucunda YBU skorlari ve laboratuar degerleri benzer olmasina ragmen obez hastalarin YBU yatis siiresi ve mekanik
ventilasyon slresinin daha uzun oldugu belirlendi. Ancak, BKI ve mortalite arasinda iliski bulunamadi.

Anahtar Kelimeler: COVID-19, Koronaviris, obezite, beden kitle indeksi, yogun bakim, mortalite

INTRODUCTION

On March 11, 2020, the World Health Organization
proclaimed the Coronavirus disease-2019 (COVID-19) as
a pandemic, which piqued public interest in an infectious
disease rife with unknowns (1). The COVID-19 pandemic
has inspired global research attempts to identify those who
are most likely to suffer severe illness and die (2). Diabetes
mellitus (DM), lung disorders, cardiovascular disease, and
renal disease are all linked to an elevated risk of negative
outcomes in COVID-19 individuals according to preliminary
studies (3-5). Additionally, some studies have linked
increased body mass index (BMI) and obesity with more
severe COVID-19 and increased mortality (6-9).

Obesity is considered an important public health problem.
DM was shown to be associated with cardiovascular
disease, respiratory tract diseases, some types of cancer,
and increased morbidity and mortality due to any cause (10-
12). However, epidemiological studies and meta-analyses
investigating the relationship between BMI and COVID-19
have reported inconsistent results about. While some
studies suggest that increased BMI and obesity worsen
the disease outcome (9,13,14), others suggest no effect
on disease outcomes (15,16). Obesity is uncertain to be a
risk factor for COVID-19 because of the disparities in the
current research results. The relationship between the BMI
and COVID-19 severity and risk of mortality is unclear.

Thus, this research aimed to investigate the effect of BMI
on the severe COVID-19 and mortality to resolve this
uncertainty between BMI and COVID-19.

METHODS

Data-center

The presented retrospective study was performed after the
approval of the local ethics committee (number: 2021/413).
This study was designed as a retrospective cohort and was
conducted in the University of Health Sciences Turkey,
Bakirkdy Dr. Sadi Konuk Training and Research Hospital with
27 intensive care unit (ICU) level-3 beds in Istanbul, Turkey.
Written informed consent was obtained from the patients
and their relatives.

This center admits an average of 1,760 patients in the
medical-surgical ICU annually. This closed unit provides
intensive care services on a 24/7 basis in which extracorporeal
treatments are performed by intensive care specialists, with
a nurse-patient ratio of 1:2.

After removing the clothes of all patients who are admitted
to the ICU, their height and weight are measured by the
staff and recorded in the clinical decision support system.
During this measurement, treatments such as intravenous
fluids and diuretics are administered to the patient before
the ICU admission. After entering the weight and height
data, the BMI is calculated and automatically saved by the
system. Thus, the patient’s BMI value is quickly and precisely
recorded.

Data Collection

The data of patients who were followed up between March
15, 2021, and August 15, 2021, were obtained using the
Structured Query Language queries from the EMRall-Qlinl
CUImd Soft Metavision Clinical Decision Support System used
in the ICU and were retrospectively analyzed. During the
research period, all patients diagnosed with COVID-19 and
admitted to the ICU were treated according to the Ministry
of Health’s published and revised recommendations (17).
Demographic characteristics of patients, BMI values, length
of stay, developing AMI warnings, disease severity scores
calculated in the ICU, mean potential hydrogen (pH), partial
pressure of oxygen (PO,), and partial pressure of carbon
dioxide (PCO,) obtained from the blood gas samples taken
in the ICU, lactate values, treatments (vasoactive drugs and
antibiotics) and interventions applied in the ICU, mechanical
ventilation parameters, such as respiratory rate per minute,
positive end-expiratory pressure, the fraction of inspired
oxygen, work of breathing ventilator, Tidal volume and P
peak data, mechanical ventilation time, and mortality data
were analyzed.

Sample

We aimed to sample all patients admitted to the ICU with the
diagnosis of COVID-19 at the time of the research. During
the research period, 28,260 outpatients were admitted to
our hospital with a pre-diagnosis of COVID-19. A total of
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1,870 patients with a confirmed diagnosis of COVID-19 were
hospitalized. The ICU received 275 patients who had been
diagnosed with COVID-19. After applying the exclusion
criteria, 219 patients followed up in the ICU were included
in the study.

Sample Criteria

All patients with COVID-19 over the age of 18 years, who
were followed in the ICU for more than 24 h, were planned
to be included in the study.

Exclusion Criteria
Patients younger than 18 years (n=1),

Patients admitted to the service within the first 24 h in the
ICU (n=2),

Patients who developed mortality in the first 24 h in the ICU
(n=22),

Patients with missing data (n=31).

Primary Result

Examining the effect of BMI on mortality in patients with
COVID-19 was determined as the primary aim of the study.

Secondary Results

Patients’ comorbidities, admission diagnoses, scores
computed after admission to ICU, laboratory results,
interventions and therapies, mechanical ventilator data,
acute kidney injury (AKI) progression and stages, and ICU
mortality were compared according to BMI categories as

secondary goals of the study.

Statistical Analysis

The data collected in the study were analyzed using the
Statistical Package for the Social Sciences 22.00 program.
Categorical variables were presented as frequency (n)
and percentage (%), numerical variables as mean and
standard deviation, or median and interquartile ranges.
The independent sample t-test and Mann-Whitney U test
were used to compare numerical data. The Chi-square
test and Fisher Exact test were utilized for categorical
variables. Receiver-operating characteristic (ROC) analysis
was used to examine the effect of BMI on ICU mortality
and to determine the cut-off value to predict mortality. The
statistical significance level was accepted as a p-value of
<0.05.

Findings
A total of 219 patients who are admitted to the ICU during

the study period were divided into two groups as patients
with obesity (n=53; 24.2%) and those without obesity (n=166;
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75.8%). Demographic characteristics and comorbidities of
patients are given in Table 1. Males were more prevalent
in the obese group, whereas females were more prevalent
in the nonobese group. Patients with obesity were younger
than those without obesity (p<0.05). Comorbid disease
frequency and Charlson comorbidity index score were
similar between the groups. Hypertension was found to be
the most common comorbidity in both groups. The other
comorbid diseases examination found that the incidence
of DM and COPD in patients with obesity was higher than
those without obesity (p<0.005). The frequency of other
comorbid diseases was similar among the groups.

Table 1. Demographic characteristics and comorbidities of

patients

Parameters Non-obese Obese
(n=166; 75.8%) (n=53; 24.2%) P

BMI, median (IQR) 26.0 (23.9-27.8)  33.1(31.1-38.6) -

Age, year (mean

+5D) 64 (50-73) 55 (48-69) 0.040
<50 39 (23.5) 15 (28.3) 0.480
50-59 31(18.7) 17 (32.1) 0.040
60-69 41 (24.7) 8 (15.1) 0.144
70-79 31(18.7) 10 (18.9) 0.975
>80 24 (14.5) 3(5.7) 0.090
Gender - - 0.005
Male 114 (68.7) 25 (47.2) -
Female 52 (31.3) 28 (52.8) -

CCl, median (IQR) 3 (1-6) 3(1-5) 0.104
Comorbidity 125 (75.3) 38 (71.7) 0.601
HT 65 (39.2) 23 (43.4) 0.584
Diabetes mellitus 44 (26.5) 22 (41.5) 0.038
CAD 31(18.7) 10 (18.9) 0.975
CHF 18(10.8) 6(11.3) 0.923
SVD 16 (9.6) 1(1.9) 0.051*
Demans 6(3.6) 1(1.9) 0.462*
COPD 16 (9.6) 13 (24.5) 0.005
Liver disease 7 (4.2) 1(1.9) 0.383*
CKD 18 (10.8) 5(9.4) 0.771
Malignancy 20 (12.0) 5(9.4) 0.602
Other 16 (9.6) 4 (7.5) 0.442*

*Unless otherwise stated, results are n; given as %. BMI: Body mass index,
CCl: Charlson comorbidity index, HT: Hypertension, CAD: Coronary artery
disease, CHF: Congestive heart failure, IQR: Interquartile range, SVD:
Cerebrovascular disease, COPD: Chronic obstructive pulmonary disease,
CKD: Chronic kidney disease
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Initial Acute Physiology and Chronic Health Evaluation
(APACHE) I, APACHE IV, Simplified Acute Physiology
Score lll, and Sequential Organ Failure Assessment scores
calculated after the ICU admission were similar in both
groups. Considering the interventions performed in the
ICU, the frequency of arterial and central venous catheters
were found to be higher in patients with obesity (p<0.05).
The frequency of hemodialysis, mechanical ventilation, and
tracheostomy was similar in both groups. The frequency
of treatments performed on both groups was similar.
Complications that developed included the incidence of
AKI that was higher in patients with obesity, and the rate
of secondary infection was similar between the groups.
Mechanical ventilation time and ICU stay were found to
be higher in patients with obesity (Table 2). Mortality rates
were similar in patients with obesity (n=83; 50%) and those
without (n=27; 50.9%). The ROC analysis results that were
performed to investigate the relationship between the BMI
and mortality and determine a BMI value to predict mortality
between the groups found no relationship between the BMI
and mortality (AUC: 0.499) (Figure 1).

The laboratory parameter examined of patients with obesity
and without obesity revealed that the laboratory parameters
and blood gas values of patients were similar during
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Figure 1. ROC analysis results for BMI and motility relationship (AUC:
0.499)

BMI: Body mass index, AUC: Area under curve, ROC: Receiver
operating characteristic

admission. Ppeak was observed to be higher in patients
with obesity in the mechanical ventilator parameters;
however, their tidal volume was found to be lower (p<0.05).
No difference was found in other mechanical ventilator
parameters (Table 3).

Table 2. Intensive care scores of patient interventions and
treatments
Non-obese Obese

Parameters (n=166; 75.8%) (n=53; 24.2 %) P

APACHE Il, median

(I0R) 22 (16-28) 21 (17-26) 0.530
APACHE IV, median 4 (35 o5 63 (37-84) 0.659
(IQR)

SAPS lll, median

(I0R) 56 (42-72) 58 (50-69) 0.708
SOFA, median

(I0R) 6 (2-9) 6 (3-11) 0.408
Initiatives

Arterial catheter 147 (88.6) 52 (98.1) 0.035
Central venous

catheter 130 (78.3) 48 (90.6) 0.046
Hemodialysis 45 (27.1) 15 (28.3) 0.865
Mechanical

ventilation 128 (77.1) 46 (86.8) 0.129
Tracheostomy 23(13.9) 7 (13.2) 0.905
Treatment

Hydroxychloroquine 83 (50.0) 29 (54.7) 0.550
Favipiravir 118 (71.1) 41 (77.4) 0.373
Ritonavir/lopinavir 17 (10.2) 7 (13.2) 0.547
Tocilizumab 31(18.7) 9(17.0) 0.781
Steroid 38 (22.9) 12 (22.6) 0.970
Vasoactive agent 130 (78.3) 41 (77.4) 0.884
Antibiotic 154 (92.8) 50 (94.3) 0.487
Blood product 72 (43.4) 26 (49.1) 0.469
Secondary infection 84 (50.6) 26 (49.1) 0.845
AKI 107 (64.5) 42 (79.2) 0.044
Mechanical

ventilation time, 5.6 (1.8-11.6) 10.3(3.4-14.9) 0.017
median (IQR)

ICU length of stay,

median (IQR) 6.3 (2.6-14.8) 11.3(6.0-17.3)  0.004
Mortality 83 (50.0) 27 (50.9) 0.905

*Unless otherwise stated, results are n; given as %. APACHE II: Acute
physiology and chronic health assessment Il, APACHE IV: Acute physiology
and chronic health assessment iv, SAPS lIl: Simplified acute physiology score
Il SOFA: Sepsis-related organ failure assessment, AKI: Acute kidney injury,
ICU: Intensive care unit, IQR: Interquartile range
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RESULT

Study results in the examination of the relationship between
the BMI and mortality in patients who are followed up with
the diagnosis of COVID-19 in the ICU found no relationship.

Table 3. Laboratory and clinical parameters of patients

Parameters Non-obese Obese b
(n=166; 75.8%)  (n=53; 24.2%)

';f:rf’th“yte 0.75(0.46-1.25)  0.67 (0.41-1.12) 0.305
Ferritin 529 (217-1164) 511 (178-1101) 0.817
Procalcitonin  0.94 (0.25-4.80)  0.64 (0.21-1.66)  0.218
CRP 152 (63-237) 145 (54-216) 0.438
Troponin 72 (17-245) 56 (14-167) 0.792
D-Dimer 1.85(0.83-4.95)  1.89(0.63-4.77)  0.365
(Fr;ber;?ffes%) 488+176 521+175 0.237
gg)' (mean x5 58:0.16 7.3220.12 0.136
pO, 65 (48-84) 65 (44-76) 0.343
pCO, 38.1(30.7-48.2)  36.8(30.1-48.1)  0.841
Lactate 1.5(1.1-1.9) 1.1 (1.0-1.9) 0.167
Glucose 156 (121-212) 153 (116-206) 0.654
ALT 29 (17-65) 30 (18-57) 0.947
AST 49 (29-89) 63 (25-125) 0.437
Sodium 137 (134-142) 137 (133-141) 0.567
K’gigibsbg;' 10.8+2.5 10.5+2.0 0.337
:ﬁgiticgg) 33.547.4 32.4455 0.309
PLT 216 (150-298) 225 (171-297) 0.432
WBC 10.98 (7.86-16.35)  11.56 (7.38-16.53)  0.974
E:fs”amry 25 (20-34) 27 (21-35) 0.272
Zeg’g; (mean 54 911 36.9+1.4 0.890
PaO,/FiO, 144 (93-206) 112 (85-215) 0.433
FiO, 60 (45-76) 50 (41-70) 0.359
PEEP 8 (7-9) 9 (7-10) 0.431
v 507 (413-579) 445 (409-514) 0.029
Ppeak 20 (17-25) 25 (23-27) 0.048
WOBv 1.32(1.19-1.54) 137 (1.09-1.58)  0.831

*Unless otherwise stated, results are n; given as %. CRP: C-reactive protein,

pO,: Partial oxygen pressure, pCO,: Partial carbon dioxide pressure, ALT:
Alanine Aminotransferase, AST: Aspartate aminotransferase, PLT: Platelet,

WBC: White blood cell, PaO,: Partial arterial oxygen pressure, FiO,: Inspired

fraction of oxygen exhaled, PEEP: Positive end-expiratory pressure, TV:
Tidal volume, Ppeak: Inspiratory peak airway pressure, Pplato: Plateau
pressure, WOBv: Work of breathing ventilator, SD: Standard deviation
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DISCUSSION

Our research results revealed similar ICU scores and
laboratory values; however, patients with obesity were
concluded to have longer ICU stay and mechanical
ventilation periods. In addition, patients with obesity were
younger; however, their frequency of DM and COPD and
incidence of AKl were higher.

Obesityisacommon problemtoday andthe numberof obese
individuals is expected to increase further in the coming
years (18,19). Increased obesity was previously revealed in
many comorbid diseases, including cardiovascular diseases
and DM (20). Our research results show that our patients with
obesity and COVID-19 are younger; however, their frequency
of DM and COPD is higher. Our findings are compatible with
the results in the literature. Previous studies on patients with
COVID-19 revealed an increased BMI and the association
of COPD and DM were common, which increase with the
severity of the disease (21-23). The severity and mortality of
COVID-19 were found to be associated with age, gender,
and comorbidities, such as cardiovascular diseases and
respiratory diseases, in similar studies (23-26). Individuals
with comorbid diseases were observed to often have
overexpression of the angiotensin-converting enzyme-2
(ACE-2) receptor (27). Severe Acute Respiratory syndrome-
Coronavirus-2 (SARS-CoV-2) infects the respiratory system,
as well as other organs and systems in humans via attaching
to the ACE-2 receptor in human cells after spike protein
activation by transmembrane protease serine 2. This may
explain the COVID-19 susceptibility of patients with obesity
and comorbidities. Obesity and chronic inflammation are
closely associated with proinflammatory activation and
resulting endothelial dysfunction. Chronic inflammation in
patients with obesity was estimated to contribute to the
higher mortality due to increased inflammatory response
to COVID-19 infection and impaired T-cell-induced immune
response (28), which is characterized by obesity, adipose
tissue remodeling, and proinflammatory changes in the
adipokine profile (29,30). Obesity has been linked to an
imbalance of pro- and anti-inflammatory adipokines, which
has been linked to an increased risk of acute lung damage
(30).

Our research results revealed that although the peak
pressure was higher in patients with obesity who received
mechanical ventilation support, they had lower tidal
volumes. This situation can be explained by the effects of
the increased adipose tissue on respiratory physiology.
Patients with obesity have increased adipose tissue in the
thoracic and abdominal walls that exerts extra pressure on
the chest wall and diaphragm. Therefore, the diaphragm is
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displaced toward the thorax and the lung volumes decrease
(31). Patients with obesity are ventilated at higher pressures
(32,33) during mechanical ventilation; however, they tend
to have lower lung volume and functional residual capacity
(34). In addition, due to venous stasis and reduced arterial
perfusion, patients with obesity in the ICU are at risk for
increased intra-abdominal pressure (35,36). Moreover,
increased visceral fat accumulation in the abdominal area
may increase the intra-abdominal pressure and cause an
increased respiratory workload (32,33). Finally, obesity is a
known risk factor for the development of acute respiratory
distress syndrome (37,38).

Our research result found a longer duration of ICU stays in
patients with obesity than those without obesity. Patients
with obesity were previously seen with a longer ICU stay (39).
Studies on patients with COVID-19 found that patients with
obesity and COVID-19 have a longer hospitalization period,
similar to our results (40,41) since patients with obesity
are more susceptible to complications. Vascular problems
are common in patients with obesity, and our study found
a higher frequency of using arterial catheters and central
venous catheters in these patients. This may lead to infection
and catheter-related complications, thus prolonging the
duration of the ICU stay. In addition, the incidence of
pressure ulcers increases in patients with obesity due to
the deterioration of tissue perfusion due to the increased
adipose tissue (42). Our investigation found no difference in
ICU mortality across the groups. No statistically detectable
phenomena were found that linked fat individuals to higher
ICU survival (42,43). Obesity is an independent risk factor
for the development of AKI, which leads to prolonged ICU
stay and increased mortality (44-46). Finally, nursing care
becomes difficult in patients with obesity due to the large
body surface area. This may lengthen the ICU follow-up
period by increasing complications such as skin laceration
and infection (47).

Our investigation found no difference in ICU mortality
across the groups. The phenomenon that associated
obese patients with better survival in the ICU could not
be statistically detected. In the ROC analysis carried out
to find a cut-off value for which BMI could be associated
with mortality, no significant results could be obtained.
Obesity is a risk factor for morbidity and death owing to
SARS-CoV-2 infection, regardless of its connection with
other comorbidities, according to previous research (48,49).
Some studies have suggested that it has no effect on
patient outcomes, which is consistent with our results (50).
This may be related to the younger age of patients with
obesity. In addition, the presence of patients with multiple

types of obesity in the ICU and the differences in patients
with obesity may affect the results. Patients with obesity vary
according to obesity classes and comorbid disease burdens.
Given these previous findings in patients with obesity and
COVID-19, patients with and without obesity in our critically
ill cohort had similar disease severity and mortality. Obesity
appears to be a risk factor for serious disease in COVID-19;
however, our findings show that individuals with obesity,
who become critically sick, have inflammatory profiles
comparable to those who are not.

Study Limitations

In addition to the strengths of our research, such as
preventing data loss using an electronic query of the clinical
decision support system and completing all treatment
processes of the patients in our center, our research also
has some limitations. First, the retrospective study design
may pose a risk of bias that may affect the results. Having
a single-centered population prevents the generalization
of results. Patients with obesity were younger than those
without obesity in our sample has the potential to affect the
results. The lack of other data to support obesity defined
by BMI, such as waist circumference and waist-hip ratio,
may have influenced the accuracy of the groups created
using BMI. Insufficient records of administered diuretic or
fluid therapy before the ICU admission may have affected
the BMI and AMI data by changing the weight and urine
amount of patients that was measured in the ICU.

CONCLUSION

Patients with obesity followed up in the ICU with COVID-19
diagnosis have longer periods of ICU stay and mechanical
ventilation. In addition, patients with obesity are younger
and their frequency of DM and COPD is also higher. The
incidence of AKl increases in patients with obesity. However,
no association was found between obesity and mortality.
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Satisfaction, Perspective, and Attitude Toward E-learning
among Emergency Medicine Physicians

Acil Tip Hekimlerinin E-6grenmeye Yonelik Memnuniyetleri, Bakis Agilari ve
Tutumlari
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ABSTRACT

Objective: E-learning gained popularity since the sudden pandemic entry, which revealed the need to adapt to our practice after becoming
mandatory. Thus, this study aimed to investigate the perceptions toward e-learning among emergency medicine physicians.

Methods: In this questionnaire-based cross-sectional study, an online questionnaire was given about demographics, self-efficacy, satisfaction,
self-control, anxiety, perceived usefulness, and attitudes toward e-learning was conducted on emergency medicine residents and specialists
who are remotely involved in emergency medicine training in their departments due to the pandemic. The self-efficacy, satisfaction, interactivity,
perceived ease of use, perceived benefit, self-control, and attitude scores were calculated based on the total Likert points of statements, and
correlations were analyzed.

Results: This study included 74 participants who remotely performed emergency medicine training during the study. Experience in years showed
statistically higher satisfaction (p=0.018), self-control (p=0.003), ease of use (p=0.042), perception of benefit (p=0.022), and attitude (p=0.030)
rates in residents. Experienced participants has a statistically lower self-efficacy (p=0.044) and higher perception of ease of use (p=0.034).
Perception of benefit (p=0.009), self-control (p=0.006), perception of ease of use (p=0.01), and attitude (p=0.018) was statistically higher in
high computer skill levels. Perception of benefit (r=0.543) is associated with higher computer skill levels, satisfaction (r=0.407), and perception
of interactivity (r=0.498). Satisfaction had a positive correlation with self-control (r=0.543, p=0.000) and benefit perception (r=0.543, p=0.000).

Conclusion: Increased interaction, improved users’ computer skills and maintained higher self-efficacy and benefit perception are important to
increase the satisfaction and adoption with e-learning.

Keywords: E-learning, emergency medicine, distance learning, satisfaction

0z
Amag: E-6grenme, pandeminin girisinden bu yana popiilerlik kazandi. Zorunlu hale geldiginde, pratige uyum saglama ihtiyacini da ortaya
cikardi. Calismamiz acil tip hekimlerinin e-6grenmeye yénelik algilarini aragtirmayr amaglamistir.

Gereg ve Yontem: Bu kesitsel anket calismasi siiresince pandemi nedeni ile acil tip egitimini kliniklerinde uzaktan egitim uygulayan acil tip
asistanlari ve acil tip uzmanlarina 6z yeterlilik, memnuniyet, 6z kontrol, kaygi, algilanan fayda ve e-6grenmeye yénelik tutumlarla ilgili bir anket
uygulandi. ifadelerin toplam Likert puanlarina gére &z yeterlik, memnuniyet, interaktivite, kullanim kolayligi algisi, fayda algisi, 6z kontrol ve
tutum puanlari hesaplanmis ve korelasyonlari analiz edilmistir.

Bulgular: Calisma siresince acil tip egitimini uzaktan gerceklestiren 74 katilimcr calismaya dahil edildi. Yillara gére deneyim, asistanlarda
istatistiksel olarak daha yiiksek memnuniyet (p=0,018), kendini kontrol (p=0,003), kullanim kolayligi (p=0,042), fayda algisi (p=0,022) ve tutum
(p=0,030) g6stermistir. Deneyimli katiimcilar istatistiksel olarak daha distik 6z-yeterlik (p=0,044) ve daha ylksek kullanim kolayligi algisi (p=0,034)
idi. Fayda algisi (p=0,009), ézdenetim (p=0,006), kullanim kolaylidi algisi (p=0.01), tutum (p=0.018) yiiksek bilgisayar beceri diizeylerinde
istatistiksel olarak daha yuksekti. Fayda algisi (r=0,543) daha yiiksek bilgisayar beceri seviyeleri ile iliskilidir; memnuniyet (r=0,407) ve etkilesim
algisi (r=0,498). Memnuniyet ile 6z kontrol (r=0,543, p=0,000) ve fayda algisi (r=0,543, p=0,000) arasinda pozitif bir iligki vardi.

Sonug¢: Memnuniyeti ve e-6grenmeye uyumu artirmak igin etkilesimi artirmak, kullanicilarin bilgisayar becerilerini gelistirmek ve daha ylksek &z-
yeterlik ve fayda algisini stirdirmek énemlidir.

Anahtar Kelimeler: E-6grenme, acil tip, uzaktan 6grenme, memnuniyet
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INTRODUCTION

Distance education is a form of education that brings
students, teachers, and together
in different places using technology, which enables
communication among them (1). With today’s technologies,
education is carried to different platforms online or offline,

course resources

simultaneous, or independent of time. It has been used with
names, such as online, e-learning, web-based learning, and
virtual learning. This concept, which was first introduced in
1892 at the University of Wisconsin of the United States, was
firstly used in our country in 1956 (2).

Theoretical Framework

User's perceptions and attitudes toward e-learning
technologies are essential in the success of the educational
process (3). Self-efficacy and satisfaction have a role in
the achievement and motivational mechanisms (4). User
satisfaction is defined as the point where competence is
sought, wherein satisfaction is “the state of being above
an expectation level that is expressed by the user” (5).
Bandura's Social Cognitive Theory defined self-efficacy as
“anindividual’s beliefin his or her own ability to organize and
implement action to produce the desired achievements and
results” (4,6). The other factors that affect the acceptance
of technology include perceived benefit and ease of use.
Leung referred to perceived benefit as “the perception of
the positive consequences that are caused by a specific
action” (7), whereas perceived ease of use is defined as “the
degree to which a person believes that using a particular
system would be free of effort” (8). The standardized scales
are developed to measure these perceptions and factors for

technology acceptance (2,3,8-11).

The Specialization Board of Medicine in Turkey by 2017
in the Emergency Medicine Residency Training Core
Curriculum recommends at least 4 h per week of education
offered in the department, 4 h practical (per patient visit is
like a simulation laboratory) at least monthly with the need
to include education and trainers. Training of 2 h should be
given under the supervision of an educator or emergency
medicine specialist.

During the Coronavirus disease-2019 (COVID-19) outbreak,
service provision increased in hospitals and emergency
departments. Concurrently, improvement in the face-to-face
theoretical training for emergency and residents working in
the emergency department has become necessary due to
social isolation and contact and limited residency training
duration, thus deficiencies were tried to be remedied by
distance education (12,13). This study aimed to determine
the satisfaction level of emergency physicians with the

learning model in distance education and the factors
that affect their satisfaction levels. Additionally, the study
will guide the efforts to eliminate the factors that cause
dissatisfaction and avoid disruption of the continuity of
residency training in pandemic circumstances.

METHODS

Study Design

The study University of Health Sciences Turkey, Bakirkéy Dr.
Sadi Konuk Training and Research Hospital questionnaire-
based cross-sectional study that was conducted between
June 6, 2020, and August 25, 2020, after approval from the
local ethics committee (2020/270).

Population

Maximum diversity sampling is aimed at our study, which
was conducted with emergency physicians (emergency
medicine residents and specialists) who experienced
e-learning in their departments of different ages and
experiences. Emergency medicine specialists who work in
institutions that do not provide specialty training or who do
not participate in department training or those who refuse
to participate in the survey were excluded from the study.

Google forms were used due to the social distance
precautions in the pandemic. The questionnaire form
was delivered to the participants via emergency medical
associations’ mail groups and social media groups. The
questionnaire form was sent to emergency medicine
departments (n=308) that provide distance education,
wherein 79 responded. A total of 74 responses were
included in the analysis, excluding five physicians who only
provided emergency medical training to staff or students
(interns, nurses, and paramedics) other than emergency
medicine residents. Consent information was taken from all
participants.

Data Collection

Our study chose the online survey method since it provides
an easy way to access departments and clinics that started
e-learning during the pandemic.

The questionnaire form consists of structured questions,
which were prepared based on Likert's 5-level answers as
“strongly agree,” "agree,” “neither agree nor disagree,”
"disagree,” and “strongly disagree.”

Since they have not been studied before in the population
with emergency medicine training, the scale framework
questions were designed in the previously analyzed studies
for reliability and validity (2,3,9). The questionnaire form
was sent to 20 emergency medicine residents for a pilot
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study, and incomprehensible and misunderstood erroneous
questions were corrected with the feedbacks. Responses
and participants were not involved in the study analysis.

The questionnaire form consists of 3 parts. The contents of
the questions in the sections are given below:

Section 1

A- Demographic characteristics (gender, age, title, marital
status, number of children, and tenure)

B1- Computer usage knowledge level

B2- Distance education knowledge levels (presence of
experience and environment)

Section 2

C1-  Self-efficacy (using distance
management, and content management)

levels education,

C2- Perception of Anxiety (mood characteristics of distance
education on the person)

C3-  Perception of Interactivity (perceptions about

interactions during distance education)

C4- Satisfaction perceptions (distance education module,
course content, and interactions)

C5- Benefit perceptions (benefits of distance education and
their thoughts on its future use)

Cé6- Self-control perceptions (self-learning and usability)

C7- Perception of ease of use of the system

Section 3

C8- General views and attitudes

These statements are shown
document.

in the Supplementary

Self-efficacy, anxiety, satisfaction, utility perception, ease
of use, and attitude scores are calculated with total Likert
points of questions (raw) for each score. Every question
has a minimum point of 1 and a maximum of 5. Afterward,
the median interquartile range (IQR) was analyzed for each
score.

Statistical Analysis

Numerical variables were represented as mean + standard
deviation or median (IQR). Attribute variables were shown
with numbers and percentages. The Shapiro-Wilks and
Kolmogorov-Smirnov tests determined the distribution of
the groups. The self-efficacy, satisfaction, interactivity, ease
of use perception, benefit perception, self-control, and
attitude scores were calculated based on the total 5-level
Likert points. For each score, independent groups were
evaluated using the independent t-test, the Mann-Whitney
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U test, and the Kruskal-Wallis tests. The relationship between
attribute variables was evaluated using the chi-square test.
The Spearman test and partial correlations were used in
the correlation analysis according to data distribution. The
Statistical Package for the Social Sciences® for Windows
version 23.0 program was used for statistical analysis.
Statistical significance level was accepted as p-values of
<0.05.

RESULTS

Reliability Analysis
The reliability analysis result of the statements made

revealed a >0.90 (0.965) Cronbach’s alpha coefficient (Table
1.

Expressions C102, C104, C83, and c100 were excluded
from the analysis due to loading on more than one factor.
Kaiser-Meyer-Olkin (KMO and Bartlett’s test) test was 0.716
(p<0.001)

This study included 74 participants, with a median age of 30
years (IQR=5), wherein 44 (59.5%) were males and 30 (40.5%)
were females. The median (IQR) of each total score and the
descriptive data of participant demographics are shown in
Table 2. No statistical difference was found between the
groups in terms of gender, title, marital status, and the
number of children regarding the scores in self-efficacy,
Satisfaction, Interactivity, Perception of Benefit, Self-control,
Ease of use perception, Anxiety, and Attitude (p>0.05,
Mann-Whitney U).

Experience in years showed statistically higher satisfaction
(p=0.018), self-control (p=0.003), ease of use (p=0.042),
benefit perception (p=0.022), and attitude (p=0.030) rates
in residents. However, experience in years is not statistically

Table 1. Reliability analysis for statements and categories

Standard

Cronbach’s

alpha Variance deviation Mean
Self-efficacy (C1)  0.947 21.884  4.678 12.92
Anxiety (C2) 0.932 25094  5.009 9.69
Interactivity (C3)  0.909 34135  5.843 16.31
Satisfaction (C4) 0.931 24.978 4.998 13.62
Perception of
benohe (C5) 0.972 59.123  7.689 21
Self-regulation ) 554 37458 6.120 1653
(Cé)
Ease of use (C7) 0.972 31.343 5.599 13.16
General views 0.947 494.661  22.241 76.45

and attitudes (C8)
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Table 2. Demographical data and scores of the participants

n=74 n (%)
Age (median * SD) 30 (IQR=5)
Female 0 (40.5%)
Gender
Male 4 (59.5%)
Single 6 (48.6%)
Marital status
Married 8 (68.9%)
0 51 (31.1%)
Children
1 23 (30.8%)
University 34 (72.3%)
Institute Training and
(o)
research hospital 13 @7.7%)
Resident 5(74.3%)
Degree
Specialist 9 (25.7%)
0-12m 0(17.9%)
13-24 m 2 (21.4%)
EM residency year 25-36 m 0(17.9%)
37-48 m 6 (28.6%)
48 m+ 8 (14.3%)
0-2 years 1(4.8%)
3-4 years 6 (28.6%)
Experience as specialist
5-8 years 8 (38.1%)
9+ 6 (28.6%)
Beginner 6 (8.1%)
Medium 35 (47.3%)
Computer Use Skills
Very Good 11 (14.9%)
Advanced 2 (29.7%)
E-learning experience No 4 (51.4%)
Yes 0 (48.6%)
Listened 28 (37.8)
Presented 2 (2.7%)
Both 10 (13.5%)
Yes 44 (59.5%)
Following the lectures No 2 (2.7%)
Sometimes 28 (37.8%)
. Yes 5(20.3%)
Offline use No 9 (79.7%)
Score Median (IQR)
Self-efficacy score 12/ (IQR=9)
Anxiety score 10 (IQR=11)
Satisfaction score 12 1QR=12)
Perception of utility score 18 (IQR=15.50)
Ease of use score 1 (IQR=12)

Attitude score

61.5 (IQR=33.25)

IQR: Interquartile range, SD: Standard deviation

significant regarding the scores in specialists (p>0.05,
Kruskal-Wallis).

The rate of previous distance education experience was
48.6% (n=40). Participants experienced a statistically
lower self-efficacy in e-learning (p=0.044) and higher ease
of use perception (p=0.034). Experience in e-learning is
not statistically significant among the groups regarding
satisfaction (p=0.059).

Considering the computer use skills, participants in
beginner and medium levels (low computer use skills) were
41 (55.4%), whereas 33 (44.6%) in very good and advanced
(high computer use skills) levels. Self-efficacy (p=0.960),
interactivity (p=0.096), satisfaction (p=0.051), and anxiety
(p=0.361) scores were not different between low and high
computer use skills. Benefit perception (p=0.009), self-
control (p=0.006), ease of use perception (p=0.01), and
attitude (p=0.018) was statistically higher in high computer
skill levels.

The most commonly used distance education portal was
Zoom (n=53, 85%) followed by GoToMeeting (n=9, 14.1%),
Skype (n=9, 14.1%), Microsoft Teams (n=5, 7.9%), Moodle
(n=2, 3.1%), and others. Majority of the users learned the
distance education portals while using (n=40, 63.5%),
followed by friends and colleagues (n=23, 36.5%), and via
internet and videos (=19, 30.2%).

In addition to emergency medicine residency training,
the trainees were 6th-grade medical students (n=6,
22.2%) and other health personnel (nurse, paramedic, and
undergraduate students) (n=5, 18.5%).

The places where the participants followed the distance
education were home (n=71, 95.9%), hospital (n=44, 59.5%),
vehicle (n=20, 27%), and other (n=10, 13.5%), respectively.

The rate of following the lessons with distance education
was 60.2%, of whom 73.2% (n=52) listened carefully to all
the lessons, 8.5% (n=6) pretended to listen, and 31% (n=22)
appeared online but deal with other things.

The most common reason for not attending the course
was because of duty and post-seizure (83.9% and 51.6%,
respectively). Only 20.3% of the lessons not attended have
listened offline.

The most appropriate course time was chosen between
08.00-12.00 and 13.30-17.00 by the participants (36.4% and
33.8%, respectively). The majority of participants preferred
the lesson duration to be between 20-40 min (41.9%). The
choice of lesson hours that can be rested daily mainly was
2 (58.1%) and 3 (24.3). The proportion of those who wanted

403



their education to be remote in the other year was 79.7%.
The preferred frequency of distance education was mostly

(60.9%) once a week.

Correlation Analysis

Correlation Analysis is shown in Table 3.

e Self-control has also shown a high degree of positive
correlation [r=0.840, 95% confidence interval (Cl): 0.754-
0.898] with the perception of benefit.

e Attitudes showed a high positive correlation with ease of
use perception (r=0.728, 95% Cl: 0.595-0.823).

o Self-efficacy showed medium positive correlation with
interactivity (r=0.498), satisfaction (r=0.407) and perception
of benefit (r=0.415, 95% Cl: 0.199-0.592).

e There is a very high degree positive correlation between
satisfaction and self-control (r=0.796) and perception of
benefit (r=0.861, 95% Cl: 0.784-0.911). Satisfaction has a
positive correlation with self-control (r=0.543, p=0.000,
partial correlation) and perception of benefit (r=0.543,
p=0.000, partial correlation).

Table 3. Spearman correlation analysis of sections

Med J Bakirkoy 2021;17:400-406

DISCUSSION

Our study revealed that perceptions, such as self-efficacy,
Satisfaction, Interactivity, Benefit, Self-control, Ease of use,
Anxiety, and Attitude, were examined in participants who
experienced distance learning in emergency medicine
education.

As a result, third and fourth-year residents were highly
satisfied with distance education. Satisfaction scores were
not affected by the institution, title, gender, and marital
status.

Our study revealed no significant difference between the
institutions in terms of self-efficacy in distance education.
Therefore, all institutions that provide emergency medicine
residency training are suitable for distance education.

Our study revealed that emergency physicians were satisfied
with the content and functions of distance education and
the multimedia environment. A study in medical students,
nurses, and paramedics who received emergency medicine
education divided the satisfaction into three groups: video,
interactive video, and non-animated training, conducted a
satisfaction survey with "before and after” questionnaires

. . .. . . Perception Self- Ease of .
Self-efficacy Anxiety Interactivity Satisfaction of benefit  control  use Attitudes

rho 1 - - - - - - -
Self-Efficacy

rho -0.244" 1 - - - - - -
Anxiety

p 0.036 - - - - - - -

rho 0.498™ -0.361" 1 - - - - -
Interactivity

p 0.000 0.002 - - - - - -

rho 0.407" -0.324" 0.421" 1 - - - -
Satisfaction

p 0.000 0.005 0.000 - - - - -

. rho 0.415" -0.291" 0.531" 0.861" 1 - - -

Perception of
benefit P 0.000 0.012 0.000 0.000 - - - -

rho 0.397" -0.351" 0.439" 0.796™ 0.840" 1 - -
Self-control

p 0.000 0.002 0.000 0.000 0.000 - - -

rho 0.290™ -0.314" 0.486" 0.434" 0.549" 0.458" 1 -
Ease of Use

p 0.012 0.007 0.000 0.000 0.000 0.000 - -

rho 0.192 -0.241* 0.550" 0.550" 0.612" 0.594"  0.728" 1
Attitudes

p 0.102 0.039 0.000 0.000 0.000 0.000 0.000 -

*Correlation is significant at 0.05 level, **Correlation is significant at 0.01 level
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and revealed a high satisfaction in all groups (14). Thus,
distance education can be an alternative to face-to-face in
terms of theoretical training.

After the web-based preparation of the emergency medicine
residency curriculum, a 1-year follow-up and satisfaction
study revealed that 83% of emergency medicine residents
were satisfied despite technical difficulties (15). Participation
has increased compared to the previous year; however, no
comparison was made in our study in the participation with
previous years. Additionally, the high levels of satisfaction
suggest that the online education model may be included
in our education system in the future although it is still in
its initial stage. Another indication of their satisfaction with
the online training is that most participants (79.7%) want the
online training to continue.

Participants experienced a statistically lower self-efficacy
(p=0.044) and higher ease of use perception (p=0.034) in
e-learning. Compatible with the literature, higher self-
efficacy results with decreased experience can be explained
by the Dunning Kruger effect (16). This effect is called the
inability to acknowledge the individual lack of competence.

Distance  education satisfaction studies regarding
emergency medicine are limited in the literature. Mueller
et al. (17) has presented their online academic emergency
medicine experiences during the COVID-19 pandemic and
reported that 80% of courses were conducted successfully.
Nevertheless, online education satisfaction has not been

included in the study.

Ease of use associated with experience and computer
use skills also positively correlates with attitudes toward
e-learning. We found that self-control and benefit

perception are correlated with satisfaction.

Easy accessibility of distance education has shown a
numerically higher level of satisfaction for married couples
and participants with children. This situation was also
revealed in a study conducted on nurses’ satisfaction levels
with distance education (9). Our study revealed high rates in
married and those with children satisfaction levels. Similar
results were obtained in the study conducted by Xing et al.
(9) on nurses, which suggests that especially advanced-age
peer training can also be provided on online platforms.

Marital status and social

children may cause disruptions in face-to-face education

responsibilities in  having
participation and following the lessons from time to time.
Our study concluded that having a child and marital status
did not affect following online classes. Therefore, online
training is more acceptable and traceable in social life.

Additionally, our study received feedback from the
participants about the time, frequency, and online training
duration, which help in planning optimum online training.

Our study is the first to evaluate online education in
emergency medicine residency training, thus we believe it
will be a resource for future training and studies.

Study Limitations

The study included 2 months during the epidemic period.
Distance education experiences may have been chosen or
started as mandatory and acutely due to the epidemic since
it is unclear whether the preparation, distance education
portal training, training delivery, and a necessary separate
curriculum may affect the satisfaction levels. Under normal
circumstances, measurements can be repeated. Another
study limitation was the different e-learning platforms. Thus,
future studies may investigate the differences among the
e-learning platforms regarding software used, quality of
internet connection, duration of lessons, the experience
of speakers, etc. The study was conducted during the
COVID-19 pandemic, thus the low number of distance
education clinics may have caused the return of the survey
due to the low number of participants and the intensity of
the pandemic conditions.

CONCLUSION

Increasing self-efficacy correlates with benefit perception,
associated with higher computer skill levels, satisfaction,
and interactivity perception. Increasing the interactivity,
advancing user computer skills, augmenting the experience
to maintain higher self-efficacy and benefit perception,
and increasing satisfaction and adaptation of trainees to
e-learning in mandatory conditions pandemic is essential.
This study will elucidate the perceptions of distance
education that affect attendance and patient care quality
for further studies.
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Digit Ratio (Ratio of Second and Fourth Digit Lengths) in
Turkish Male Patients with Myocardial Infarction

Miyokard Enfarktiisii Gegiren Tiirk Erkek Hastalarda ikinci ve Dérdiinci Parmak
Oraninin Degerlendirilmesi

Fatma Nihan Turhan Caglar, @@ Cennet Yildiz, ©© Ece Celebi Cogkun
University of Health Sciences Turkey, Bakirkéy Dr. Sadi Konuk Training and Research Hospital, Clinic of Cardiology, Istanbul, Turkey

ABSTRACT

Objective: Digit ratio (ratio of second and fourth digit lengths or 2D:4D) is assumed to be negatively correlated with prenatal testosterone level.
Prenatal hormonal exposure is associated with various diseases in adulthood; however, data regarding the relationship between 2D:4D ratios
and myocardial infarction (MI) localization and demographic characteristics of male patients with a history of Ml is limited. Thus, this study aimed
to evaluate the association between 2D:4D ratios and history of Ml in male patients in respect to cardiovascular risk factors and Ml localization.

Methods: The ratios of 2D:4D of both hands of 140 consecutive male patients with a history of Ml were measured and recorded. The right and
left-hand 2D:4D ratios were compared among different age groups, cardiovascular risk factors, and Ml localization.

Results: The average age of participants was 57.56+11.27 years, 13.6% (n=19) of cases were 30-45, 32.1% (n=45) were 46-55, 28.6% (n=40)
were 56-65, and 25.7% (n=36) were over 65 years old. Average digit ratio of the right and left hand were 0.98+0.05 cm and 0.96+0.04 cm,
respectively. The right versus left 2D:4D was not statistically different according to any age groups, cardiovascular risk factors, and Ml localization
(p>0.05).

Conclusion: No differences were found in 2D:4D digit ratios of both hands in Turkish male patients with Ml history and were not associated with
cardiovascular risk factors and Ml localization.

Keywords: Myocardial infarction, digit ratio (2D:4D), testosterone

0z

Amag: ikinci parmak ve 4. parmak (2D:4D) oraninin dogum &ncesi testesteron seviyesi ile negatif iliski gdsterdigi diisiinilmektedir. Dogum
dncesi hormon seviyelerinin yetiskinlikte pek ¢ok hastalik ile birlikte olmasina ragmen, 2D:4D orani ile miyokardiyal enfartiis (Ml) lokalizasyonu
ve Ml anamnezi olan erkek hastalarin demografik 6zellikleri hakkindaki veriler sinirlidir. Bu ¢alismada Ml anamnezi olan erkek hastalarda 2D:4D
orani ile kardiyovaskdler risk faktorleri ile Ml lokalizasyonu arasindaki olasi iliskileri degerlendirmeyi amacladik.

Gere¢ ve Yéntem: Ml anamnezi olan ardigik 140 erkek hastanin 2D:4D orani &l¢iildi. Sag ve sol el 2D:4D orani kardiyovaskdler risk faktorleri, Ml
lokalizasyonu ve yas gruplar agisindan degerlendirildi.

Bulgular: Ortalama yas 57,56+11,27 yil idi. Hastalarin %13,6 (n=19) yasi 30-45 yil, %32,1 (n=45) yasi 46-55 yil, %28,6 (n=40) yasi 56-65 yil ve
%25,7 (n=36) 65 yas Ustii idi. Sag el ve sol el 2D:4D é&l¢limleri sirasi ile 0,98+0,05 ve 0,96+0,04 cm olarak saptandi (p>0,05). Her iki el 2D:4D
orani yas gruplarina, koroner arter hastaligi risk faktorlerine ve Ml lokalizasyonuna gére farklilik gostermedi.

Sonug: MI gecirmis olan Tirk erkek hastalarda her sag-sol el 2D:4D orani, kardiyovaskiler risk faktorleri ve Ml lokalizasyonu agisindan fark
gdzlenmemistir.

Anahtar Kelimeler: Miyokard enfartkisi, parmak orani (2D:4D), testosteron
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INTRODUCTION

The human ratio of the second finger (index finger) to
the fourth finger (ring finger) length (2D:4D) is smaller in
males compared to females (1). Previous studies revealed
that fetal testosterone and estrogen exposure may affect
this ratio (1,2). Higher 2D:4D is associated with increased
intrauterine exposure to luteinizing hormone, prolactin, and
estrogen levels, and decreased testosterone exposure (3-5).
The fetal testosterone/estrogen ratio in the amniotic fluid
was negatively correlated with the 2D:4D ratio. Moreover,
patients with Klinefelter's syndrome had a higher 2D:4D
ratio compared to their normal counterparts (1-3) The
2D:4D ratio in humans also varies between ethnic groups,
for example, Afro-Caribbean Jamaicans had a lower
ratio compared to Caucasian Uygurs (4). lts relationship
with various physiological, behavioral, and pathological
conditions, such as obesity and metabolic syndrome, has
been demonstrated in various studies (5-9). Patients with
female congenital adrenal hyperplasia had a higher 2D:4D
ratio compared to controls (6).

Traditional coronary artery disease (CAD) risk factors are
clearly-defined, whereas the effect of different risk factors,
such as genetic predisposition and inflammatory markers,
are still evaluated (10). Myocardial infarction (M) prevalence
is higher in males than females in the pre-menopausal
period; however, the difference decreases at later ages
(11). Additionally, low endogenous testosterone levels are
related to Ml in males (12). Moreover, a high 2D:4D ratio
might be a predisposing factor for Ml history at an early age
in males (7,8,13). Ozdogmus et al. (9) conducted a study on
the autopsy of 100 male patients and revealed that the right-
hand ratio was related to atherosclerotic plague burden in
the right coronary arteries.

A small number of studies evaluated the association
between 2D:4D and CAD; however, the link between this
ratio and age or Ml localization has not yet been reported
in the literature. Thus, this study aimed to compare 2D:4D
ratios according to age, other CAD risk factors, and MI
localization in Turkish male patients with Ml history.

METHODS

This cross-sectional, single-center, and retrospective study
included 140 male patients with previous MI. All patients
were from the Turkish ethnic group. Data regarding the
demographic characteristics of patients were obtained
from hospital registries. Age, presence of diabetes mellitus
(DM), hypertension (HT), hyperlipidemia (HL), history and
quantity of smoking, Ml localization, and family history
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were recorded. Acute Ml was defined by the criteria of
the related guidelines (14). HT was defined as a systolic
blood pressure of =140 mmHg or a diastolic blood
pressure of 290 mmHg at presentation, previous diagnosis
of HT, or antihypertensive usage. DM was described as a
fasting blood glucose level of 2126 mg/dL or antidiabetic
medication usage. The use of antilipemic agents or serum
low-density lipoproteins-cholesterol concentration of >70
mg/dL was described as HL. Patients with hand deformities,
thyroid dysfunction, hormonal disorders, genetic diseases,
using hormonal therapies, and left-hand users were
excluded. Our Hospital Local Ethics Committee University
of Health Sciences Istanbul, Turkey Bakirkdy Dr. Sadi Konuk
Training and Research Hospital approved the study and
informed consent was obtained from all participants. The
study was conducted in accordance with the principles of
the Declaration of Helsinki (ethical approval number: 2018-
12-04, date: 06. 25.2018).

Measurement of Finger Lengths

The index and ring finger lengths of both hands were
measured using a ruler in the palmar surface, starting from
the proximal palm’s basal crease to the tip of the finger. An
independent examiner blinded to the study measured the
finger lengths and calculated the 2D:4D ratio.

Statistical Analysis

Data were statistically analyzed using the Number Cruncher
Statistical System 2007 (Kaysville, Utah, USA). Data were
expressed as mean, standard deviation, median, frequency,
percentage, minimum, and maximum. Normal distribution
conformity of quantitative data has been tested with the
Shapiro-Wilk test and graphical examinations. Comparison
of quantitative variables of two groups with normal
distribution was made by the Student’s t-test. One-Way
analysis of variance and Kruskal-Wallis test was used for the
comparison of parametric and non-parametric variables of
more than two groups, respectively.

RESULTS

The group average age was 57.56+11.27 years, wherein13.6%
(n=19) of patients were aged 30-45, 32.1% (n=45) were 46-
55, 28.6% (n=40) were 56-65 years, and 25.7% (n=36) were
over 65 years. Inferior Ml was determined in 48.6% (n=68)
of patients, anterior Ml in 32.9% (n=46), septal Ml in 3.6%
(n=5), posterior Ml in 2.9% (n=4), and lateral Ml in 12.1%
(n=17). Table 1 shows the demographic characteristics of
the study population. Finger length measurements of the
total group are summarized in Table 2. The average right-
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Table 1. Demographic characteristics of patients

Table 3. Right and left-hand 2D:4D ratio according to age,
cardiovascular risk factors, and Ml localization

Total 57.56+11.27
Right Left
30-45 years 19 (13.6)
Mean + SD Mean * SD
46-55 years 45 (32.1)
Age n (%) 30-45 years
56-65 years 40 (28.6) (n=19) 0.99+0.04  0.95+0.05
>65 years 36 (25.7) 46-55 years
Diabetes, n (%) _ 35 (25.0) (n=45) 0.98+0.04 0.96+0.05
Hypertension, n (%) - 53(37.9) Age 56-65 years
(n=40) 0.97+0.06 0.95+0.04
Smoking, n (%) - 118 (84.3)
>65 years
Family history, n (%) - 31 (22.1) (n=36) 0.98+0.05 0.96+0.04
Hyperlipidemia - 33(23.5) P 20.580 20.432
Inferior MI 68 (48.6) - 0.98+0.05 0.95+0.05
Diabetes
Anterior Ml 46 (32.9) P 50.765 50.573
Ml localization, n (%) Septal Ml 5(3.6) - 0.97+0.05 0.95+0.04
Hypertension
Posterior MI 4(2.9) p ©0.109 0.754
Lateral Ml 17 (12.1) Hyperlipidemia 0.98+0.05 0.95+0.05
MI: Myocardial infarction p ©0.741 0.774
. - 0.98+0.05 0.96+0.04
Table 2. Finger length measurements of patients Smoking
p 50.534 0.483
Mean = SD
o - 0.98+0.05 0.95+0.04
Right 2 finger (mm) 72.93+5.80 Family History
p *0.741 0.773
Right 4* finger (mm) 74.24+6.89 .
Inferior (n=68) 0.98+0.05 0.96+0.05
Right 2"/ 4* finger 0.98+0.05 .
Anterior (n=46) 0.98+0.04 0.96+0.04
Left 2 finger (mm) 71.55+6.91
o Septal (n=5) 0.98+0.05 0.96+0.02
Left 4* finger (mm) 74.49+6.50 Ml localization .
Posterior (n=4) 0.95+0.03 0.91+0.04
Left 2 / 4t finger 0.96x0.04
Lateral (n=17) 0.99+0.05 0.96+0.03
SD: Standard deviation
p <0.686 <0.397

hand finger ratio was 0.98+0.05 cm and left hand was
0.96+0.04 cm. Table 3 demonstrates the comparison of left-
right 2D:4D according to age subgroups, CAD risk factors,
and MI localization. The right versus left 2D:4D was not
statistically different according to any age groups, CAD risk
factors, or Ml localization (p>0.05).

DISCUSSION

This study revealed no statistically significant differences
in the 2D:4D ratio of both hands according to age groups,
presence of DM, HT, smoking, family history, or MI
localization. To the best of our knowledge, the present study
was the first one that evaluates the association between the
2D:4D ratio and Ml in different age groups, CAD risk factors,
and Ml localization.

*One-Way ANOVA, *Student's t-test, “Kruskal-Wallis test, MI: Myocardial
infarction, SD: Standard deviation

Prenatal exposure to androgenic hormones has been shown
to affect the digit ratio of humans. Malas et al. (15) revealed
that female fetuses have higher 2D:4D digit ratios than
males. A study conducted by Lutchmaya et al. (1) revealed
that 2D:4D ratios of 2-year-old children were associated
with high fetal testosterone levels in the amniotic fluid with
estradiol. Additionally, the right hand was more sensitive to
the effect of sex steroids than the left. Other studies also
showed that testosterone exposure is more effective in the
development of the right side of the body than the left side
(16,17). The 2D:4D ratio of the right hand and waist-body
circumference, which is a predictor for metabolic syndrome,
was demonstrated to be statistically significantly higher
than the left hand (5). Although statistically insignificant, the
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2D:4D ratio of the right hand was also higher than the left
hand in our study.

The changes of the 2D:4D after birth are controversial.
Studies on this topic have found conflicting findings. Some
research found lower 2D:4D ratios in the prenatal period
compared to childhood and adulthood, which indicates that
the digit ratio increases after birth (18). A longitudinal study
reported that an increased 2D:4D was less marked in the
right hand, which is more likely to be affected by prenatal
steroid levels (19). Contrarily, some data indicate relatively
stable values of 2D:4D ratios during lifetime (20). Similarly,
our study revealed that the right and left-hand 2D:4D ratios
were not different among the age groups.

Previous studies revealed that the 2D:4D ratio was a
predictor of CAD (7,8,21,22). Chinese females with CAD
had a lower 2D:4D ratio compared to control subjects (23).
Viveka et al. (24) revealed a strong association between
finger ratio and diagonal ear lobe crease, which is also
considered as an indicator of atherosclerosis. Ozdogmus
et al. (9) demonstrated that males who had atherosclerotic
plaque in the right coronary arteries had a higher right-
hand 2D:4D ratio than males without plaques. Wu et al.
(21) revealed a higher 2D:4D ratio in males with CAD
than females with CAD, as well as a positive correlation
between the 2D:4D ratio and CAD in males, but not in
females. Additionally, the right-hand 2D:4D ratio had higher
discriminative power for CAD. Another study showed that
males with a high right-hand digit ratio had Ml at a younger
age compared to subjects with a low digit ratio (13). The
right side of the body is more androgen-sensitive during
the prenatal period and the low right-hand digit ratio is
correlated with high prenatal and adult testosterone levels.
High testosterone levels are is known to be protective
against CAD and MI in males. The right and left sides of
the body react differently to androgenic stimulation, thus
an association between MI localization with the right and
left-hand 2D:4D ratios was investigated. Our study revealed
that Ml localization was not different between the right and
left-hand measurements. Similarly, the 2D:4D ratio has been
linked to CAD risk factors, including HT, DM, and metabolic
syndrome (5,25). Our results revealed that the right and left-
hand digit ratios were not different in our study group in
their CAD risk factors.

Study Limitations

The present study was a single-center study with a relatively
small sample size, which may limit the generalization of
our results. Only the 2D:4D ratio in male patients with Ml
history was measured without a control group that included
subjects without MI history. However, studies are reported
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in the literature, which compared the 2D:4D ratio in Ml
versus healthy patients (19). Hence, our study aimed to
evaluate the 2D:4D ratio in different age subgroups, CAD
risk factors, and Ml localization to add new findings to the
current literature.

CONCLUSIONS

In male patients with MI history, the 2D:4D ratio is not
associated with CAD risk factors and Ml localization.
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The Comparison of Intraoperative Pressure Control
and Volume Control Ventilation in Supine and Prone
Positions: The Endless Debate

Intraoperatif Mekanik Ventilasyonda Supine ve Prone Pozisyonlarda Basing
Kontrol ile Volim Kontrol Modlarinin Karsilastiriimasi: Bitmeyen Tartisma, PCV
mi? VCV mi?
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Istanbul, Turkey
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ABSTRACT

Objective: Position (supine and prone) changes have their essential effects on respiratory mechanics and pulmonary perfusion in patients
under general anesthesia. These effects on respiratory mechanics, arterial blood gas, and hemodynamic parameters in patients who underwent
percutaneous nephrolithotomy operation were compared in pressure and volume control ventilation (VCV) modes.

Methods: This study prospectively evaluated 50 patients who underwent percutaneous nephrolithotomy. Patients were divided into groups
of VCV and pressure control ventilation (PCV). Each group was divided further into two subgroups with supine and prone positions. General
anesthesia was applied to all patients. Respiratory mechanics were recorded every 5 min. Arterial blood gas samples were repeated at each
position change. Hemodynamic and respiratory parameters were simultaneously recorded.

Results: Peak inspiratory pressure (Ppeak), plateau pressure (Pplato), and driving pressure (DP) of the VCV group were higher in the prone
position than in the supine position. Ppeak, Pplato, and DP in the prone position were higher in the VCV group than the PCV group, and
Horowitz ratio and compliance were lower. The Horowitz ratio of both groups was significantly higher in the prone than in the supine position.

Conclusion: Despite the advantages, the superiority of PCV to VCV cannot be mentioned at the present.
Keywords: Volume control, pressure control, prone, supine, driving pressure

oz
Amag: Anestezi altindaki hastalarda pozisyon degisikliklerinin solunum mekanikleri ve pulmoner perfiizyon tizerine 6nemli etkileri mevcuttur.

Perkiitan nefrolitotomi operasyonu yapilan hastalara verilen pozisyonlarin (supine ve prone) solunum mekanikleri, arter kan gazi ve hemodinamik
parametreler izerine olan etkileri basing kontrol ve voliim kontrol modlarinda karsilastiriimistir.

Gereg ve Yéntem: Perkiitan nefrolitotomi operasyonu planlanan 50 hasta prospektif olarak degerlendirildi. Hastalar volim kontrol ve basing
kontrol gruplar olarak ikiye ayrildi. Her grup supine ve prone pozisyonlari olacak sekilde iki subgruba ayrildi. Tum hastalara genel anestezi
uygulandi. Solunum mekanikleri 5 dakika ara ile kaydedildi. Arter kan gazi 6rnekleri her pozisyon degisiminde tekrarlandi. Hemodinamik
parametreler ve solunum parametreleri es zamanli olarak kaydedildi. Hasta ortalamalari alindiktan sonra gruplar Student’s t-testi, grup igi
parametreler ise Paired t-testi ile karsilagtirild.

Bulgular: Volim kontrol grubunda prone pozisyonunda peak insipiratuar basinci (Ppeak), plato basinci (Pplato) ve siiriicii basinci (Driving
Pressure: DP) supine pozisyonundaki degerlerden daha yiiksek bulunmustur. Her iki grubun prone pozisyon Horowitz orani, supine pozisyon
degerlerinden anlamli derecede yiiksek bulunmustur. Prone pozisyonda, volim kontrol grubunun basing kontrol grubuna gére Ppeak, Pplato ve
DP degerleri daha yiiksek; kompliyans ve Horowitz orani ise daha diisiik hesaplanmistir.
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Sonug: Horowitz orani, hem volim kontrol hem de basing kontrol ventilasyonda, prone pozisyonda supine pozisyondan yiksek bulunmustur.
Basing kontrol grubunda, volim kontrol grubuna gére; daha disiik DP, daha ylksek akciger kompliyansi ve daha ylksek Horowitz oranlari
hesaplanmistir. Basing kontrol modunun avantajlarina ragmen, giliniimiizde basing kontrol ile volum kontrol modlarinin birbirlerine olan

Ustlinligiinden bahsetmek sz konusu degildir.

Anahtar Kelimeler: Voliim kontrol, basing kontrol, prone, supine, siiriicii basing

INTRODUCTION

Percutaneous nephrolithotomy is an invasive surgery that
is performed in the supine and prone positions under
general anesthesia (1). Depending on the surgical position,
various changes occur in all body systems. As preferred
by the surgical team, a position that will facilitate the
surgical approach but will not endanger cardiovascular
and pulmonary functions should be applied (2). Position
changes have essential effects on respiratory mechanics and
pulmonary perfusion in patients under general anesthesia
(3). A 10% and 12.5% decreased vital capacity in the prone
and supine positions were found, respectively (2).

Healthy people have decreased lung compliance during
the prone position due to thoracal expansion restriction,
decreased chest wall elasticity, obesity, neuromuscular
blockers, and abdominal compression (4). However, prone
positioning, which is also used to improve oxygenation in
patients with acute respiratory distress syndrome (ARDS) in
the intensive care unit, is a safe and most effective lung-
protective ventilation strategy component that includes low
positive end-expiratory pressure (PEEP), low tidal volume
(TV), and low driving pressure (DP) (5).

Pulmonary blood flow and gas distribution differ according
to the supine position in patients who are mechanically
ventilated in the prone position (6). Thoracic wall movement
is limited by compression. With decreased muscle tone
due to neuromuscular blockers, the diaphragm is directed
toward the cephalus by intra-abdominal pressure. The
resulting changes in the lung volume and pulmonary blood
flow differentiation affect the respiratory mechanics (7,8).

Respiratory system compliance decreases by 17-30% when
paralyzed patients under general anesthesia are turned to
the prone position (9). However, some studies revealed no
significant changes in the compliance when the appropriate
position (with chest wall and pelvic supports) was given
(10,11). A significantly increased functional residual capacity
is seen in the prone position, which can be explained by
dependent alveoli reopening that tends to close in the
supine position (12).

Better oxygenation in the prone position compared to the
supine position is achieved by improving the ventilation-
perfusion ratio and eliminating lung compression by the
heart. Thus, an increased ventilable lung is obtained (13).

Close monitoring of respiratory mechanics is vital in the
operating room and the intensive care unit (14). Mechanical
ventilation is life-saving; however, it causes ventilator-
induced lung injury (VILI) (15). Respiratory parameters, such
as TV, DP, flow, respiratory rate, and PEEP, were associated
with VILI (16). However, DP was considered the main
mediator to cause VILI. Additionally, intraoperative high
DP is associated with increased postoperative pulmonary
complications (17).

This study compared the respiratory mechanics and blood
gas parameters of patients who underwent percutaneous
nephrolithotomy and were ventilated with volume control
ventilation (VCV) or pressure control ventilation (PCV) in
supine and prone positions.

METHODS

Study Population

This study was prospectively conducted in 50 patients who
underwent percutaneous nephrolithotomy. Patients with
the American Society of Anesthesiologists classification
Il between the age of 18 and 65 years, without
chronic obstructive pulmonary disease, diabetes, and
cardiopulmonary diseases was included in the study. All
patients underwent preoperative anesthetic evaluation.

Study Design

Patients were sequentially randomized into two groups, first
from the VCV group and then from the PCV group. Vascular
access was provided to patients after electrocardiogram,
noninvasive blood pressure, and oxygen saturation (SpO,)
monitoring. At a rate of 2-4 mL/kg/h, 0.9% NaCl infusion was
started. Initial heart rate (HR), mean arterial pressure (MAP),
and peripheral SpO, were recorded as baseline values.
Intravenously, propofol of 2 mg/kg, fentanyl of 2 pg/kg for
induction, and vecuronium of 0.1 mg/kg for neuromuscular
blockage were given. After endotracheal
with a 7.5 mm inner diameter spiral tube, radial artery

intubation

cannulation was performed. Balanced general anesthesia
with sevoflurane of 1 MAC and remifentanil was maintained.
The VCV (n=25) and PCV group (n=25) were ventilated with
Dréger Primus anesthetic machine (Libeck, Germany).
Ventilation parameters were constant with a respiratory rate
of 12/min, PEEP of 5 cm H,O, and inspiration-expiration rate
of 1:2. These settings remained since the end-tidal carbon
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dioxide (EtCO,) was in the range of 30-35 in all patients. At
the beginning of the operation, all patients were ventilated
with a TV of 6-8 mL/kg, and the DP is adjusted to provide
this TV in the PCV group. Respiratory and hemodynamic
parameters of all patients were recorded at O, 5, 10,15, 20,
25, and 30 min with 5-min intervals in the supine period after
induction. Similarly, 5 min after the patient was turned to
the prone position, the data were recorded at 5, 10,15, 20,
25t, 30, and 35 min with 5-min intervals. Arterial blood gas
samples were taken at the 30 min in the supine position
and the 35" min in the prone position.

Thoracal gel supports were placed on both sides of the
chest during prone positioning. After the patients were
turned to the supine position at the end of the surgery,
inhalation agents were stopped. Atropine of 0.01 mg/
kg and neostigmine of 0.03 mg/kg were administered
to eliminate residual neuromuscular blockade after
spontaneous breathing started. Patients were extubated
when spontaneous breathing was sufficient. All patients
were hemodynamically stable, without complications.

Compliance, peak inspiratory pressure (Ppeak), plateau
pressure (Pplato), DP, ETCO,, HR, MAP, pH, partial arterial
carbon dioxide pressure (PaCO,), bicarbonate (HCO,), and
partial arterial oxygen pressure (PaO,) parameters were
recorded as excel file.

The mean values of all data in supine and prone positions
were recorded for statistical analyses.

Calculation of DP and Compliance

The gas flow is constant in VCV and 5% pause time (Tpause) is
set at the end of inspiration, thus Pplato and compliance are
automatically calculated by the ventilator and screen display.
In PCV, the airway pressure is considered constant from the
beginning to the end of inspiration. Therefore, Ppeak and
alveolar pressure (Pplato) are calculated as equal (18-20).

The presence of auto-PEEP was evaluated with the expiratory
hold maneuver. However, auto-PEEP was not detected in our
patients (Auto - PEEP = PEEPtotal - PEEPset). Since no auto-
PEEP exists, DP is calculated as (DP) = Ppeak - PEEP, and
compliance is calculated as (C) = Tve + (Ppeak - PEEP) in PCV.

Sample Size Calculation

A pilot study was conducted with five patients to determine
the number of patients to be included in the study.
The comparison of VCV and PCV in the prone position
determined the DP difference as the primary outcome.
In the prone position, DP was calculated as 13+2 cmH,O
in VCV and 11+2 cmH,O in PCV. The sample size was
calculated as at least 23 patients per group based on a
pilot study (power=95%; 0=0.05) (G*Power version 3.1.9.4,
Germany).
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Statistical Analyses

The gender distribution of the groups was compared using
the Chi-square test. Demographic data (age, height, and
weight), arterial blood gas, and respiratory parameters of
the groups were homogeneous in the Shapiro-Wilk test
and were evaluated with the Student's t-test. Subgroup
comparisons were made with the paired t-test. The mean
and standard deviation (SD) values for each parameter were
used for statistical representation. Results were evaluated
at the significance level of p<0.05. Statistical analyzes
were made with Number Cruncher Statistical System 2007
Statistical Software (Utah, USA).

RESULTS

No statistical difference was found between gender
distribution and mean = SD values of age, height, predictive
bodyweight of the VCV and PCV groups (Table 1).

A statistically significant difference was observed between
the mean values of Ppeak, TV, PaO,/FiO, in the supine
position of the VCV and PCV groups, whereas no statistically
significant difference between the mean values of Pplato,
TV, DP, compliance, ETCO,, PaCO,, HCO,, pH, HR, and
MAP.

A statistically significant difference was observed between
the mean values of Ppeak, Pplato, DP, TV, compliance,
PaO,/FiO, in the prone position of the VCV and PCV groups,
whereas no statistically significant difference between the
mean values of ETCO,, PaCO,, HCO,, pH, HR, and MAP.

The mean = SD of the above-mentioned respiratory
parameters of the VCV and PCV groups in the supine and
prone positions are shown in Table 2.

In the VCV group, Ppeak, Pplato, DP, F’aOZ and PaO,/FiO,
values were statistically significantly higher, and compliance
values were significantly lower in the prone position than
the supine position. However, no statistically significant
difference was observed between ETCO,, PaCO,, HCO,,
and pH values.

Table 1. Gender distribution between the two groups was
compared with the chi-square test. The mean values of age,
height, and predictive body weight (PBW) of the two groups
were compared by Student’s t-test

VCV group PCV group p
Female (%) 11 (11.44%) 9 (9.36%) 0.24
Age, years (mean + SD)  44.2+14.32 39.84+13.56 0.24
Height, cm (mean + SD)  173.086.52 172.045.22 0.5
PBW, kg (mean + SD) 76.52+12.53  71.52+7.07 0.9

PBW: Predictive body weight, VCV: Volume control ventilation PCV:
Pressure control ventilation SD: Standard deviation
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The mean + SD values of the respiratory parameters in the
supine and prone positions of the VCV group are shown in
Table 3.

In the PCV group, PaO,, PaO,/FiO, values were statistically
significantly higher, and TV and compliance values were
significantly lower in the prone position than the supine
position. However, no statistically significant difference was
observed between Ppeak, Pplato, and DP values.

The mean = SD values of respiratory parameters in the
supine and prone positions of the PCV group are shown in
Table 4.

DISCUSSION

PCV and VCV have been compared for a long time (21-24).
Our study re-discussed this issue with current topics, such as

DP, under the guidance of previous studies.

The mean PaO, values of the PCV group were higher than
the VCV group in supine and prone positions. Studies show
that PCV provides better PaO, values in supine and prone
positions than VCV mode (24-29).

No significant difference was found between the PaCO,
values between the PCV and VCV groups in supine and
prone positions. Additionally, a recent meta-analysis
reported no difference in PaCO, values between the VCV
and PCV groups in patients who had elective surgery in the
supine position (24).

In VCV and PCV groups, mean PaO, values were statistically
significantly lower in the supine than in the prone position.
In the prone position, significantly increased PaO, values
have been attributed to the reduced dependent lung areas
and the lesser gravitational effect of the heart and great
vessels on the lung (25,26,30,31). Thus, a better perfusion/
ventilation ratio is obtained (32). Additionally, increased
functional residual capacity and secretion mobilization also
contribute to this improvement (26). Many studies have
indicated that the prone position positively affects the
arterial blood gas parameters (33-35). Our study revealed
no difference between the PCO, values in position changes
in both ventilation modes. Previous studies have shown that
PaCO, values in the prone position are equal or lower than

in the supine position (33-35).

Table 2. The comparison of patients in the VCV and PCV groups with the Student'’s t-test for arterial blood gas results,
hemodynamic, and respiratory parameters in the supine and prone positions

VCV (n=25) vs. PCV (n=25)

VCV supine vs. PCV supine p

VCV prone vs. PCV prone p

- mean = SD vs. mean + SD -

mean = SD vs. mean + SD -

Pplato, cm H,O 15.3+1.9 vs. 15.9+1.1 >0.05 19.3%1.9 vs. 15.9+1.1 0.0001
Ppeak, cm H,0 17.2+1.7 vs. 15.9+1.1 0.01 21.7£1.9 vs. 15.9%1.4 0.001
DP, cm H,0 10.1+1.8 vs. 10.9£1.0 >0.05 13.3%1.8 vs. 10.5+1.1 0.0001
PEEP, cm H,O 4.7+0.1 vs. 4.9+0.1 >0.05 4.8+0.1 vs. 4.9+0.1 >0.05
TVe, mL 598+50 vs. 605+60 >0.05  570+40 vs. 516+62 0.001
RR, per minute 12vs. 12 >0.05 12vs. 12 >0.05
C, mL/em H,O 60.6+8.2 vs. 61.2+6.9 >0.05 40.0+6.2 vs. 46.0+£5.6 0.001
ETCO,, meq/L 30+5 vs. 292 >0.05 28+5vs. 28+2 >0.05
pH 7.45+0.05 vs. 7.44+0.05 >0.05 7.46+0.06 vs. 7.42+0.04 >0.05
HCO,, meq/L 25+2.1 vs. 24.1£2.2 >0.05 23.4+2.1vs. 23.1£2.7 >0.05
PCO,, mmHg 35+5 vs. 34+5 >0.05 33%6vs. 34+5) >0.05
PaO,, mmHg 223+53 vs. 281+66 0.001  248+£35vs. 301£53 0.0001
FiO,, % 50 vs. 50 0.05 50 vs. 50 >0.05
PaO,/FiO, 446+106 vs. 562+132 0.001  496+70 vs. 602+108 0.0001
HR, per minute 759 vs. 76£7 >0.05  62+6vs. 638 >0.05
MAP, mmHg 81+5 vs. 83+7 >0.05  87%7 vs. 939 >0.05

C: Lung compliance, PEEP: Positive end-expiratory pressure, Ppeak: Peak inspiratory pressure, DP: Driver pressure, TVe: Expiratory tidal volume, Pplato: Plateau
pressure, ETCO,: End-tidal carbon dioxide, HR: Heart rate, MAP: Mean arterial pressure, PaCO,: Partial arterial carbon dioxide pressure, PaO,: Partial arterial
oxygen pressure, HCO,: Bicarbonate, VCV: Volume control ventilation PCV: Pressure control ventilation SD: Standard deviation
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Table 3. The comparison of arterial blood gas and respiratory
parameters of the VCV group in the supine and prone
positions with the paired t-test
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Table 4. Arterial blood gas and respiratory parameters of the
PCV group in the supine and prone positions were compared
with the paired t-test

Vovgrowpn2s) DR e PV group (n=25)  DEEE e

- mean+=SD meanx=SD - mean*SD meanxSD -

Pplato, cmH,O 15+1.9 (19+1.9) p<0.0001 Pplato, cmH,O 15.9+1.1 15.9+1.1 p=0.05
Ppeak, cmH,0 17.2¢17 (217419  p<0.0001 Ppeak, cmH.0 159+11 159411  p=0.05
PEEP, cmH,0 4701 4.820.1 p=0.05 PEEP, cmH,0 4.8+0.1 4.9%0.1 p=0.05
DP, cmH,O 10.1+1.8 13.3+1.8 p<0.0001 DP, cmH,0 10.9+1.0 10.9+1.0 p=0.05
Tidal Volume (TV)mL 59850 57040 p<0.01 Tidal Volume (AV). mL  630+79 (516x62)  p<0.0001
RR, 1/min 12 12 p=0.05 RR, 1/min 12 12 p=0.05
C, mL/emH,0 60.6+9.2  (39.9+6.2)  p<0.0001 C, mL/ cmH,0 64369  (46.0£5.6)  p< 0.0001
ETCO,, (meq/L) 307 305 p=0.05 ETCO,, (meg/L) 292 (28+2) p=0.05
PH 745005 746006  p=0.05 PH 7.44x0.05  7.43x0.04  p=0.05
HCO,, (mea/L) 25+2.0 23+2.1 p=0.05 HCO,, (meq/L) 241:21 231227  p=0.05
PCO,, (mmHg) 35.45 3416 p=0.05 PCO,, (mmHg) 3445 3445 3345
Pa0,, (mmHg) 223153 248135 p<0.001 P20, (mmHg) 281266 (301£53)  p<0.01
FiO,, (%) 50 50 p=0.05 FiO,, (%) 50 50 p=0.05
PaO,/FiO, 446+106  496x70 p<0.001 PaO,/FiO, 5624132 (6024108)  p<0.01

C: Lung compliance, PEEP: Positive end-expiratory pressure, Ppeak: Peak
inspiratory pressure, DP: Driver pressure, TVe: Expiratory tidal volume,
Pplato: Plateau pressure, ETCO,: End-tidal carbon dioxide, HR: Heart
rate, MAP: Mean arterial pressure, PaCO,;: Partial arterial carbon dioxide
pressure, PaO,: Partial arterial oxygen pressure, HCO,: Bicarbonate, VCV:
Volume control ventilation PCV: Pressure control ventilation SD: Standard
deviation

At the beginning of the operation, despite higher TV in the
PCV group, no significant difference was found between the
Pplato values in the supine position of the PCV and VCV
groups. However, after the patient was turned to the prone
position, the Pplato values of the PCV group were lower
than the VCV group, although the other set of respiratory
parameters (DP in PCV and TV in VCV) were constant.
Similarly, Ppeak values of the PCV group were also lower
in both positions. Studies report that Ppeak and Pplato
values of the VCV group in the prone position are equal or
higher than in the supine position (10,26,36). Another study
that ventilated patients with VCV after anesthesia induction
and pneumoperitoneum revealed decreased Pplato values
when the ventilation mode was changed to PCV after 40
min (35). A meta-analysis reported lower intraoperative
Ppeak and Pplato values in PCV (29).

The lower Ppeak and Pplato values in the PCV group were
attributed to the different gas flow patterns between the two
groups (35). Therefore, no difference was found between the
DP values of the VCV and PCV groups in the supine position
but a significant difference in the prone position. Similarly,
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C: Lung compliance, PEEP: Positive end-expiratory pressure, Ppeak: Peak
inspiratory pressure, DP: Driver pressure, TVe: Expiratory tidal volume,
Pplato: Plateau pressure, ETCO,: End-tidal carbon dioxide, HR: Heart rate,
MAP: Mean arterial pressure, PaCO,: Partial arterial carbon dioxide pressure,
PaO,: Partial arterial oxygen pressure, HCO,: Bicarbonate, VCV: Volume
control ventilation PCV: Pressure control ventilation SD: Standard deviation

DP values of the VCV group were significantly different
between positions. The DP is constant in both positions
in PCV, thus homogeneous ventilation of the alveoli with
different time constants is ensured and prevented excessive
bronchoalveolar unit stretching (26,35-37).

No difference was found between the compliance of the
VCV and PCV groups in the supine position. However, when
the patients were turned to the prone position without
changing their respiratory settings, the compliance was
significantly higher in the PCV group than the VCV group.
The compliance of the VCV and PCV groups in the supine
position was statistically significantly higher than in the
prone position. The reduced compliance of the VCV group
when patients are turned to the prone position is thought to
be due to the increased Ppeak and Pplato. Contrarily, Ppeak
and Pplato are constantin PCV, thus the reduced compliance
is due to the decreased TV. Reduced lung compliance in the
prone position is due to the increased abdominal pressure
to the thorax due to neuromuscular blockers, thoracal
movement restriction, and chest wall compression by the
support materials (26,35,37). The study of Sen et al. (38)
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in percutaneous nephrolithotomy patients compared the
PCV and VCV modes in the prone and supine positions,
and compliance was found to be lower in both modes in
the prone position. The compliance of the PCV group in
the prone position was found to be higher than the VCV
group (38). The compliance decreases from supine to the
prone position by approximately 17% to 30% (9). However,
studies report that compliance in the prone position will not
change with correctly placed thoracal and pelvic supports
(10,11). Compliance was observed to significantly increase
when switching from VCV to PCV after anesthesia induction
(35). In patients who underwent laparoscopic gynecological
surgery, lung compliance was higher in PCV than VCV (39).
Changes in compliance are due to the gas flow pattern.
The decreasing flow pattern in the PCV is argued to reduce
lung tension. However, changes in compliance while
isovolumetric depend not only on the elastic properties of
the respiratory system but also on the resistive component
of the airway and endotracheal tube (26,35).

Respiratory dynamic changes in the prone position
mentioned above are due to the need for a higher DP to
reach the set TV in VCV and the lower TV to reach the set
DP in PCV.

High DP was strongly associated with VILI and mortality
(40). Additionally, high DP on the first day of mechanical
ventilation is a risk factor for ARDS development later on
(41) and is also associated with postoperative pulmonary
complications (17). Therefore, obtaining a better gas
exchange with lower DP gave PCV an advantage over VCV.
Compared to the VCV group, the PCV group had lower
DP and better gas exchange. However, this advantage of
PCV has recently become controversial (42) since reaching
inspiratory pressure (DP) in a short time interval (T-slope)
with the highly variable gas flow in PCV can have a damaging
effect. These theoretical concerns regarding the PCV should
be seen as worthy of investigation.

Postoperative pulmonary complications develop in 5%-
33% of patients. These complications were shown to
reduce with lung-protective ventilation. For lung-protective
ventilation in the surgical patient, an international expert
panel recommends that Cdyn, DP, and Pplato should
be monitored on all mechanically controlled ventilated
patients, and currently, a preferred specific ventilation mode
is not recommended, as studies are reporting conflicting
results (43).

Our study has some limitations. First, airway resistance
parameters were not compared between ventilation
modes since inspiratory resistance values in PCV were not

automatically calculated by the ventilator, and we did not
have the opportunity to calculate with the least-square
fit method (44). Second, the effects of both ventilation
modes and position changes on advanced hemodynamic
parameters (central venous pressure, cardiac output,
systemic vascular resistance, and lung water) have not been
studied. Third, neuromuscular blockade monitoring could
not be performed.

CONCLUSION

Prone position was beneficial as it increased oxygenation in
both the VCV and PCV groups without causing any adverse
effects on hemodynamic and respiratory mechanics. The
PCV group had better respiratory mechanics (lower DP
and Pplato) and blood gas parameters (higher PaO,) than
the VCV group in the prone position. However, today, the
superiority of PCV and VCV over each other cannot be
mentioned.
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ABSTRACT

Objective: S100B is a calcium-binding protein that is secreted from astrocytes and other glial cells in the central nervous system and may
affect the growth and/or differentiation of neurons and astrocytes. The neuropathological studies in cell cultures of Toxoplasma gondii and
postmortem studies in patients with schizophrenia revealed many glial abnormalities, particularly in astrocytes. This study aimed to evaluate
S100B protein levels in patients with schizophrenia having seropositive and seronegative toxoplasma.

Methods: This study included 40 patients with schizophrenia and 39 healthy control groups, with 20 toxoplasma seropositive in each group. The
patients’ psychopathology were evaluated with the positive and negative syndrome scale (PANSS). S100B level and T. gondii immunoglobulin G
(IgG) were analyzed by electrochemiluminescence immunoassay and the enzyme-linked immune-sorbent assay method, respectively.

Results: No significant difference was found in S100B values between the patients with schizophrenia and healthy controls (p=0.94). No
statistically significant correlations were found between S100B and both PANSS subscale scores and disease duration. ST00B median values
between toxoplasma IgG-positive and negative groups have no statistically significant difference in both healthy controls (p=0.38) and patients
with schizophrenia (p=0.93).

Conclusion: This study found no association between S100B protein levels and both schizophrenia and latent toxoplasma. Some studies report
a role for S100B in schizophrenia; however, uncertainties still exist and are in some ways contradictory.

Keywords: Schizophrenia, S100B, toxoplasma

6z

Amag: S100B, merkezi sinir sistemindeki astrositlerden ve diger glial hiicrelerden salgilanan, néronlarin ve astrositlerin blylimesinde ve/veya
farklilasmasinda rol oynayabilen kalsiyum baglayici bir proteindir. Toxoplasma gondii hiicre kiiltirlerinde yapilan néropatolojik calismalarda ve

sizofreni hastalarinda yapilan postmortem calismalarda, 6zellikle astrositlerde olmak lizere bircok glial anormallik gésterilmistir. Bu calismanin
amaci, toksoplazma seronegatif ve seropozitif sizofreni hastalarinda S100B protein diizeylerini degerlendirmekti.

Gereg ve Yontem: Calismaya her grupta 20 toksoplazma seropozitif olmak lzere toplam 40 sizofreni hastasi ve 39 saglikli kontrol grubu dahil
edildi. Hastalarin psikopatolojisi, pozitif ve negatif sendrom &lcegi (PANSS) ile degerlendirildi. S100B seviyesi ve T. gondii immunoglobulin (IgG),
sirastyla elektrokemiliiminesans immunoassay yontemi ve enzime bagl immiin-sorbent yontemi ile analiz edildi.

Bulgular: Sizofreni hastalari ile saglikli kontroller arasinda S1T00B degerlerinde anlamli fark yoktu (p=0,94). S100B ile hem PANSS skorlari hem de
hastalik stiresi arasinda istatistiksel olarak anlamli bir iliski yoktu. Toxoplasma imminoglobulin G (IgG) pozitif ve negatif gruplar arasinda S100B
medyan degerlerinde hem saglikli kontrollerde (p=0,38) hem de sizofreni hastalarinda (p=0.93) istatistiksel olarak anlamli bir fark yoktu.

Sonug: Bu calismada, S100B protein seviyeleri ile hem sizofreni hem de latent toksoplazma arasinda bir iliski bulunmamistir. Bazi galismalar
S100B'nin sizofrenide bir roli oldugunu bildirmektedir, ancak bu konuda belirsizlikler hala mevcuttur ve bazi yonlerden celiskilidir.
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INTRODUCTION

The etiology of schizophrenia remains largely unclear and
is believed to be multifactorial. In the past two decades,
numerous studies have been conducted to find a direct
link between latent toxoplasmosis and schizophrenia.
Toxoplasma gondii is a common protozoan parasite that
infects one-third of the world's population. Toxoplasma
showing neurotropism is a parasite that migrates within the
brain tissue, predominantly in the gray matter, localizing in
neurons, astrocytes, and microglia. Its dormant form, the
bradyzoite, can persist in the host brain for many years and
perhaps until death (1,2).

Recently, numerous studies have suggested a link between
schizophrenia and S100B protein. The S100 protein family
that was described in the mid-1960s has been the subject
of many studies in recent years. This protein family is called
S100 since it is 100% soluble in ammonium sulfate and
was originally purified from bovine brain and described as
brain-specific (3). Currently, the S100 protein family consists
of >20 calcium-binding proteins with structural similarities.
Additionally, some members of the S100 protein family
bind copper and/or zinc. ST00B is secreted from many cells,
i.e., astrocytes, oligodendrocytes, neurons, lymphocytes,
or adipocytes. In physiological concentrations, S100B has
neurotrophic and neuroprotective effects (4,5). However,
overproduction of S100B can lead to neurotoxicity and
inhibit the proliferation and differentiation of neurons, and
it can induce neurodegeneration and apoptosis (6). S100B
secretion is increased by pro-inflammatory cytokines and
this protein could be involved in the unstable inflammatory
response that is observed in various central nervous system
disorders, including schizophrenia, Alzheimer's disease,
and major depression (7). Therefore, measuring the
functionality of astrocytes in patients with schizophrenia via
the S100B protein, which can be detected in both serum
and cerebrospinal fluid (CSF) is important. This study aimed
to compare serum S100B levels in toxoplasma seronegative
and seropositive schizophrenia cases.

METHODS

Participants

This study included 40 patients with schizophrenia and 39
healthy control groups, with 20 toxoplasma seropositive
in each group. The clinical diagnosis of patients with
schizophrenia was made through the Diagnostic and
Statistical Manual of Mental Disorders. The positive and
negative syndrome scale (PANSS) was used to measure
the symptoms of patients with schizophrenia. Exclusion

criteria included patients with a history of meningitis,
encephalitis, mental retardation, head trauma, substance
abuse, alcoholism, and immunodeficiency diseases. The
control group consisted of 39 healthcare workers without a
history of schizophrenia or psychiatric disorders. This study
was approved by the Firat University Ethical Committee
(reference number: 08/12/26042016). The study was
conducted following the Declaration of Helsinki.

Laboratory Analysis

Blood samples were obtained under sterile conditions from
all study participants. Samples were stored at -20 °C until T.
gondii IgG and S100B test analyses after centrifugation. Al
samples for T. gondii immunoglobulin (IgG) detection were
analyzed using a commercial enzyme-linked immunosorbent
kit (Vircell, Granada, Spain) on the Triturus system (Grifols,
Parets del Valles, Spain) following the manufacturer's
instructions. T. gondii IgG levels below 10 IU/mL were
considered negative, and levels above 10 IU/mL were
considered positive. Serum S100B level was analyzed by
electrochemiluminescence immunoassay method on Cobas
8000/e602 analyzer (Roche Diagnostics, Risch Rotkreuz,
Switzerland) using Roche kit. The S100B measuring range is
between 0.005 pg/L and 39 pg/L.

Statistical Analysis

Statistical analyses were performed using the Statistical
Package for the Social Sciences version 21.0 software (IBM
Corp., Armonk, NY USA). The Kolmogorov Smirnov or
Shapiro-Wilk test was used to determine the data normality
distribution. Student’s t-test or Mann-Whitney U test was
used to compare continuous variables between the groups.
The Chi-square test or Fisher's Exact test was used for
categorical comparisons between the different groups.
The Pearson correlation or Spearman’s rho test was used
to analyze the correlation between the parameters. The
p-value of <0.05 was considered statistically significant.

RESULTS

This study included 40 patients with schizophrenia, 20
females and 20 males, with ages ranging between 22
and 54 years. The control group consisted of 39 healthy
healthcare workers, 20 females and 19 males, with ages
ranging between 24 and 56 years. No statistically significant
difference was found between patients with schizophrenia
and healthy controls in terms of age and gender (Table
1). lliness duration in schizophrenia cases ranged from 5
months to 31 years, and the median duration was 12 years.

The median S100B values that are detected in schizophrenia
and healthy control groups are shown in Table 1. No
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Table 1. Demographic, clinical, and laboratory characteristics
of patients with schizophrenia and healthy controls

Schizophrenia Healthy

patients controls
Number of participants 40 39 -
Age (mean = SD) 38.70+8.36 38.97+8.11 0.88
Gender
Male 20 19 0.91
Female 20 20
T. gondii IgG positive, N 20 20 0.91
S100B, pg/L (median) 0.046 0.045 0.94
PANSS subscales
Positive subscale score

) 17 - -

(median)
Negative subscale score 29 89+8.11 ) i
(mean)
General psychopathology 37.22+14.45 ) i
subscale score (mean)
PANSS total (median) 91.50 - -

PANSS: Positive and negative syndrome scale, IgG: Immunoglobulin G, SD:
Standard deviation

significant difference was found in S100B values between
the two groups (p=0.94). No correlations were determined
between S100B values and PANSS positive (r=0.24, p=0.15),
PANNS negative (r=-0.11, p=0.52), general psychopathology
(r=0.11, p=0.52), and PANNS total scores (r=0.26, p=0.12)
in the patients. No significant correlation was determined
between disease duration and S100B level (r=0.26, p=0.12).

Figure 1 shows healthy controls that were divided into two
groups as Toxoplasma IgG positive and negative, in which
S100B median value was higher in the positive group (0.047
pg/L) than in the negative group (0.042 pg/L), but this
difference was not significant (p=0.38). Similarly, in patients
with schizophrenia, S100B median values were 0.046 pg/L
and 0.045 pg/L in Toxoplasma IgG-positive and negative
groups, respectively, without a statistically significant
difference (p=0.93).

DISCUSSION

S100B that has neurotrophic and neuroprotective effects
is concentrated in astrocytes and other glial cell types,
such as oligodendrocytes, Schwann cells, retinal Muller
cells, ependymal cells, enteric glial cells, and certain
subpopulations of neurons (5). S100B is thought to mediate
interactions between the glial cells and between the
neurons and glial cells, and it acts as a cytokine after being
secreted from the glial cells (8,9).
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Figure 1. Comparison of S100B values in Toxoplasma gondii IgG
positive and negative groups
IgG: Immunoglobulin G

Recently, various studies have suggested that the S100B
protein is a biomarker of schizophrenia pathophysiology.
Post mortem studies in patients with schizophrenia have
shown that the S100 protein was upregulated in both the
frontal cortex of patients with paranoid schizophrenia,
but it was downregulated in the corpus callosum and
deep white matter of the anterior cingulate gyrus (10-12).
Previous studies that investigate the blood S100B levels in
patients with schizophrenia revealed higher blood S100B
levels in patients with schizophrenia than healthy control
groups (8,13,14). Contrarily, a study reported no correlation
between S100B and schizophrenia and another reported
the decreased levels of S100B in schizophrenia (15,16).
Additionally, serum S100B is reported to be elevated in
drug-free and drug-naive patients with schizophrenia, and
in the early phase of the disease (14,17). This study revealed
no significant difference in S100B values between the
schizophrenia and control groups. The study consisted of
patients with chronic schizophrenia with median disease
duration of 12 years, which may be a factor in the absence
of a significant change in S100B values.

Data about S100B and psychopathology are controversial.
A meta-analysis study revealed an inclusive relationship
between S100B and psychopathology, whereas most studies
did not find any relationship, and a negative correlation was
found between PANNS negative and S100B, whereas a
positive correlation in a few studies (7). This study revealed
no significant correlation between the PANSS total or any
PANSS subscale score and S100B.
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A consensus was not determined on the effect of disease
duration on S100B levels. Almost all studies reported no
association between S100B concentrations and disease
duration (9). Similarly, no relationship was also found
between disease duration and ST00B in this study. Only one
study reported a negative correlation between S100B levels
and disease duration (14).

Many studies reported a possible relationship between
Toxoplasmaandschizophrenia(18). Invitroneuropathological
studies in cell cultures of T. gondii and post mortem studies
on the brains of patients with schizophrenia revealed many
glial abnormalities, particularly in astrocytes (19). No study
has found a relationship between this parasite, which
can remain dormant in the brain for years, and S100B,
which shows the astroglial and microglial activation. This
study found no significant difference was found between
toxoplasma and S100B levels in both schizophrenia and
healthy control groups.

Study Limitations

S100B could leak into the systemic circulation and CSF in the
event of neuronal injury and blood-brain barrier disruption
(20). CSF was not taken from the patients since it required
an invasive procedure. Investigating the level of S100B in
CSF instead of serum may be more valuable. The study
population was relatively small, thus it should be repeated
in the larger population.

CONCLUSION

Our study revealed no association between S100B protein
levels and both schizophrenia and latent toxoplasma. The
information regarding the behavior of this protein in the
brain is lacking, thus uncertainties still exist and are in some
ways contradictory.
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ABSTRACT

Objective: This study aimed to evaluate the characteristics of children who are diagnosed with brain death (BD) in a tertiary care pediatric
intensive care unit (PICU) and highlight the organ donation rates.

Methods: A retrospective observational study was conducted among pediatric patients who met the criteria of BD based on the medical records
in all deaths that occurred between January 2018 and May 2021. The demographic data, main BD cause, duration between admission to PICU
and BD decision, length of stay, time between BD decision and cardiac arrest, presence of apnea and ancillary tests, and organ donation status
were recorded.

Results: This study analyzed 642 patients who are admitted to the PICU, wherein 1.9% was diagnosed as BD. Asphyxia was the most frequent
cause of BD (33.3%). The mean interval between the suspected of BD diagnosis and median of duration between BD decision and cardiac arrest
were 18.58+13.77 (min: 3, max: 48) h and 36 (minimum (min): 1, maxsimum (max): 192) h, respectively. The mean length of stay in the PICU
was 16.75+11.36 days (min: 3, max: 42). The disorders related to BD include diabetes insipidus (58.3%) and hypothermia (33.3%). Apnea test
was positive in 6 (50%) of 12 children. At least one ancillary test was used in all patients. Five of 12 (41.7%) patients were not eligible for organ
donation because they were refugee, and the families of the remaining 7 patients did not give permission for organ donation.

Conclusion: Organ donation can be increased if frequent family meetings are held by an experienced and trained team coordinator, including
psychologists and religious authorities. This issue can be organized as a certified and standardized program throughout the country.

Keywords: Brain death, children, pediatric intensive care unit, organ donation, refugee

6z

Amag: Uclincli basamak ¢ocuk yodun bakim initesinde (YBU) beyin &limi (BO) tanisi alan cocuklarin ézelliklerini degerlendirmek ve organ
bagisi oranlarina vurgu yapmak.

Gereg ve Yontem: Ocak 2018-Mayis 2021 tarihleri arasinda meydana gelen tiim &limlere iligkin tibbi kayitlara dayanarak, BO kriterlerini
kargilayan cocuk hastalarda geriye doniik gézlemsel bir calisma yapilmisti. Demografik veriler, BO'niin ana nedeni, cocuk YBU'ne kabul ve BO

karari arasindaki stire, hastanede kalis siiresi, BO karari ile kardiyak arrest arasindaki siire, apne testi ve yardimci testlerin varligi, organ bagis
durumu kaydedildi.

Bulgular: Cocuk YBU'ye bagvuran toplam 642 hastanin %1,9'u BO tanisi aldi. BO'niin en sik nedeni asfiksi idi (%33,3). BO sliphesi ve BO tanisi
arasindaki siirenin ortalama degeri ve BO tanisindan sonra kardiyak arrestin meydana gelmesi arasindaki siirenin ortanca degerleri sirasiyla
18,58+13,77 [(minimum (min): 3, maksimum (maks): 48)] saat ve 36 (min: 1, maks: 192) saat idi. Cocuk YBU’de ortalama kalis siiresi 16,75+11,36
gilin (min: 3, maks: 42) idi. BO'ye bagli bozukluklar diabetes insipidus (%58,3) ve hipotermi (%33,3) idi. Oniki cocugun é'sinda (%50) apne testi
pozitifti. Tim hastalarda en az bir yardimci test kullanildi. On iki hastadan 5'i (%41,7) miilteci olduklari icin organ bagisina uygun bulunmadi, kalan
7 hastanin aileleri ise organ bagisina izin vermedi.
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Sonug: Psikologlar ve dini otoritelerin de dahil oldugu, deneyimli ve egitimli bir koordinatér ekip tarafindan, sik sik aile toplantilari yapilirsa organ
bagisi artinilabilir. Bu konu Ulke genelinde sertifikali ve standartlastinlmis bir program olarak diizenlenebilir.

Anahtar Kelimeler: Beyin 6limu, ¢ocuklar, cocuk yogun bakim Unitesi, organ bagisi, gé¢men

INTRODUCTION

Brain death (BD) is a clinical diagnosis that is characterized
by the complete, permanent, and irreversible loss of all
brain, brainstem, and cerebellar activities (1-3). According
to the Turkish Neurological Society, BD is described as
“whole BD" that refers to the medical death state (4).
The pathophysiologic features of BD include increased
intracranial pressure, disrupted cerebral blood flow, and
occluded cerebral perfusion (1,3).

The American Academy of Pediatrics, the Child Neurology
Society, and the Society of Critical Care Medicine published
the BD guidelinesin children (5,6). Due to insufficient globally
accepted definition and formal declaration guidelines,
avoidance, and concerns continue in BD decisions in the
pediatric intensive care units (PICU) (7). However, as access
to critical care increases, more practitioners encounter this
difficult clinical scenario (8). In this setting, the incidence of
reported BD varies. The reported rates of BD are found in a
wide range (10.8%-37%) in different pediatric studies (9-14).

Early diagnosis of BD is crucial for organ and tissue protection
from cardiovascular and metabolic changes for organ
donors (3,11). Turkey was one of the first countries to legally
establish the guidelines of BD; however, approximately
11,932 patients are waiting for organ transplantation and
5%-13% of them are pediatric patients (15).

Today, studies that conducted diagnosis of BD and the subsequent
processes in children are limited. Thus, this study aimed to
analyze the characteristics of children who are diagnosed with
BD and highlight the organ donation rates in the PICU.

METHODS

Study Design

This retrospective observational study was conducted
among pediatric patients who met the criteria for BD
between January 2018 and May 2021. The pediatric ICU at
University of Health Sciences Turkey, Haseki Training and
Research Hospital is a tertiary care facility that is located in
a low socioeconomic and cosmopolitan place of Istanbul.
While our unit has 6 beds until April 2019, it has been
increased to 10 beds after this date.

BD Evaluation Policy

Declaration of BD in pediatric cases is a special issue
in Turkey, as well as worldwide (16). According to the
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Regulations on Organ and Tissue Transplantation Services
(17) in Turkey, the process in pediatric cases is as follows: a
clinical BD finding should be established to fulfill the non-
reversibility criteria. At the end of the waiting period, a
second examination is required to confirm the unchanged
clinical BD findings and a single apnea test is sufficient for
diagnosis during this process.

The waiting period is 48 h in infants up to 2 months old, 24 h
between 2 months and 1 year old, 12 h in >1 year, and 24 h
in anoxic BD. Therefore, experienced pediatric radiologists
who can perform and evaluate tests that show cerebral blood
flow can facilitate a faster BD diagnosis without waiting for
re-examination of brain stem reflexes (4). The guideline
on BD that was published by the Turkish Neurological
Association stated that at least two confirmatory tests in the
newborn group (up to 2 months) and one laboratory test in
children aged >2 months are required (4).

The decision of BD was taken with the judgment of two
physicians following the Turkish BD regulation (16).

Apnea Test

The apnea test objectively measures the brainstem function
without the respiratory drive that support BD declaration
(18). Apnea testing standards also differ among countries,
both in duration (5 to 15 min) and interpretation of objective
arterial blood gases (no pH guidelines for <7.4) (13,18).

The apnea test was performed by a pediatric intensivist in
the PICU and was interpreted as the absence of spontaneous
breathing with partial pressure of carbon dioxide (PaCO,)
of >60 mmHg (or a 20 mmHg increase in PaCO, over the
normal PaCO, baseline) and the corresponding decrease
in pH before buffering mechanisms can occur. Without
observed respiratory efforts during the test, the apnea
test demonstrates an insufficient drive to breathe, hence
absence of function of the medullary respiratory centers. In
the presence of hypoxia or hypotension during the testing,
which makes the test invalid, the test should be stopped
and the hypoxia or hypotension should be corrected (13).

Ancillary Tests

Uncompleted clinical examination or the apnea test,
concerns about the validity of clinical findings, and desire to
shorten the observation period between examinations are
the indications of using ancillary tests (19). Ancillary tests
assess for brain function [electroencephalogram (EEG)] or
cerebral blood flow (radionuclide imaging, angiography,
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etc) in the BD diagnosis (18). The term "ancillary” is
preferred to “confirmatory,” nevertheless, they can assist
the clinician in BD diagnosis. Generally, ancillary tests are
mandatory in BD diagnosis in some countries (10). Ancillary
tests that are used in our hospital were EEG, computed
tomography angiography (CTA), and transcranial Doppler
sonography (TDS).

Declaration of BD to the Family

As soon as the diagnosis is made, BD declaration should
be announced to the family and the organ transplant
coordinator should be notified. These procedures were
applied for all cases in the present study. According to
the relevant law, BD was firstly declared to parents by the
PICU team. After that, the hospital’s local organ transplant
coordinator interviews the families for organ donation.

Ethical Approval and Data Selection

The Local Ethical Board of University of Health Sciences
Turkey, Haseki Training and Research Hospital approved the
study (approval no: 61-2021 date: 14.07.2021).

The medical records of patients were accessed using the
hospital database. The following demographics were
recorded: age at diagnosis, sex, main BD cause, and
duration between admission to PICU and BD decision,
length of stay, interval between BD decision and cardiac
arrest, and organ donation status.

The main cause to BD was grouped into the following
categories: Multiple trauma, central nervous system (CNS)
infection, hypoxia/asphyxia (status epilepticus, following
cardiopulmonary arrest, sudden death, etc), stroke, and
CNS tumor.

Alterations accompanying to BD were analyzed, such
insipidus,
coagulopathy, and hemodynamic instability.

as diabetes hypothermia, hyperglycemia,

Diabetes insipidus: Polyuria (urine output of >4 mL/kg/h for
children and 300 mL/h for children >70 kg), urine density
of <1.005, high serum osmolality (>300 mOsm/kg) and low
urine osmolality (<300 mOsm/kg) at the time of diagnosis,
and hypernatremia with Na of >145 mEqg/dL.

Hypothermia: Core temperature of <35°C
Hyperglycemia: Blood glucose of >180 mg/dL
Coagulopathy: Prothrombin time of <60%

Hemodynamic dysfunction: Mean blood pressure of <2
standard deviations (SD) from the 50" percentile for the age
and/or inotrope or vasopressor requirements or increased
dosage

All patients were eligible for organ donation; however, five
of them were refugees.

Statistical Analysis

The results were analyzed using the Statistical Package for
the Social Sciences statistical software program (version
18.0, SPSS Inc. IBM Corp., Armonk, NY, USA). Descriptive
statistics were expressed as frequency and percentage
values for categorical variables and mean + SD (min, max) for
continuous variables. If the measured outcome distribution
based is abnormal, values were expressed as median and
interquartile range.

RESULTS

Totally, 642 patients were followed up in the PICU, where 50
(7.8%) died. Of the 50, 12 (24.0%) were diagnosed with BD.
Of all PICU admissions, 1.9% were diagnosed with BD. The
demographic and clinical findings were presented in Table
1. The mean age of patients was 6.7+3.8 years [minimum
(min): 4 months, maksimum (maks): 11.5 years]. Of the
children, 58.3% (n=7) were girls. The causes of BD were
listed as asphyxia in 4 (33.3%), CNS tumor in 3 (25.0%), CNS
infections in 3 (25.0%), and trauma in 2 (16.7%) patients. The
suspected of BD to BD diagnosis and the median duration
of cardiac arrest after diagnosis were 18.58+13.77 (min: 3,
max: 48) h and 36 (min: 1, max: 192) h, respectively. The
mean length of stay in the PICU was 16.75+11.36 days (min:
3, max: 42). The disorders related to BD include diabetes
insipidus (58.3%) and hypothermia (33.3%). Apnea test was
positive in 6 (50%) of 12 children. During apnea test one
patient had pneumothorax. Eight (66.7%) children were
followed with EEG, which revealed isoelectrical activity. Ten
(83.3%) children had CTA and only 2 (16.7%) patients had
TDS. Both the ancillary tests were compatible with BD. All
cases were suitable for organ donation. Since 5 patients
are refugees, they were accepted as unsuitable for organ
donation. The families refused organ transplantation in
7 patients. The main reasons for the rejection of organ
donation were religious beliefs in 5 (71.4%) families and
the inability to accept the beating of the heart as dead in 2
(28.6%) families.

DISCUSSION

This retrospective study found the rate of BD as 24.0%
among patients who died in the PICU, and suitable donors
were found for organ donation; however, no family consent
could be obtained.

Bonetto et al. (10) reported the overall mortality as 7.45%
and BD as 19.14%. Kirschen et al. (9) declared the rate of
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Table 1. Demographic and clinical features of children diagnosed with BD

. Time of s
Patient Age Cause of Length T[me o cardiac Ancillary N Suitability Organ
Sex of stay diagnosis Apnea test Complications for organ .
no (year) BD arrest after tests : donation
(d) of BD (h) donation
BD (h)
Traumatic Hypothermia,
1 11.5 M brain ini 42 28 36 Positive EEG diabetes Suitable None
rain injury S
insipidus
2 105 M Optc 27 6 12 Inconclusive EEG, CTA - Suitable  None
glioma
3 10 F Encephalitis 28 8 168 Positive EEG, CTA Hypothermia  Suitable None
4 75 F foms 4 6 36 Positive CTA - Suitable  None
glioma
Hypothermia,
5 75 F Asphyda g 3 1 Inconclusive CTA diabetes Suitable  None
epilepsia insipidus, (Syrian)
pneumothorax
6 11 f Jraumatic 44 16 192 Positive EEG Diabetes Suitable  None
brain injury insipidus
Menengitis EEG, Zé\ioett};?mla' None
7 6 M 9 23 11 11 Positive CTA, TDS 7.7 Suitable (Georgian)
(Thc) insipidus
. . . None
8 8 M Encephalitis 13 48 32 Inconclusive CTA - Suitable .
(Syrian)
Atypical .
9 25 F  rhabdoid 17 12 48 Inconclusive EEG, CTA Diabetes Suitable  None
insipidus
tumor
Hypothermia,
Asphyxia, . diabetes .
10 0.4 F 14 35 48 Inconclusive EEG, CTA . .7 Suitable None
post arrest insipidus
11 35 M Asehyda, gy 26 26 Inconclusive CTA, TDs ~ Diabetes Suitable ~ None
post arrest insipidus (Syrian)
Asphyxia, . . . None
12 2.5 F 24 44 Inconclusive EEG, CTA Hypothermia Suitable )
post arrest (Iraqi)

BD: Brain death; M: Male; F: Female; EEG: Electroencephalogram; CTA: Computed tomography angiography; TDS: Transcranial Doppler sonography

BD as 20.7%. The crude rate of BD was 1.1% in the PICU
from our country (20). Sucu et al. (1) noticed the mortality as
10.2% and the BD as 17% of these patients. Yener et al. (11)
mentioned 10.8% of deaths as BD. Our BD percentage was
found to be similar to the previous studies.

A study conducted in children revealed the average age as
6.8+5.5 years (21). Kirschen et al. (9) reported that the age
of patients in this group was between 2 and 12 years. The
mean age of children in our study was consistent with the
study of Ozmert et al. (21).

The major disease that causes BD varied in studies. The
most common causes of BD include hypoxic-ischemic
injury, shock, and/or respiratory arrest, and traumatic brain
injury (9,12,22). Some studies have classified the common
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diseases of BD according to the age of children. Multiple
trauma was found as the main cause at median 7 years old
(10), whereas traumatic brain injury was the leading cause
of BD in children over 1 year old in developed countries,
and no clear data is reported on this subject in our country
(1). Trauma and intracranial hemorrhage were found as the
highest rate in patients who are diagnosed with BD in some
studies (2,6,21). A study conducted in our country revealed
that traumatic brain injury was the leading cause in 70% of
patients (20). Thus, Sucu et al. (1) stated that traumatic brain
injury was a cause at a rate of 7%. Contrarily, Yener et al.
(11) found post-cardiorespiratory arrest as a common cause
of BD. Our study found that the most common reason was
asphyxia (33.3%) and the diagnosis of patients at admission
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varied in a large spectrum.

Early recognition of BD in hospital follow-up is important
in evaluating the patients for organ donation (23). The
mean time to diagnosis after BD suspicion was 5.9+6.2
days in a study by Ozmert et al. (21), whereas another study
mentioned 3 days (24). Karasu et al. (25) reported that these
periods were 6.8 days in patients aged 18 years. Additionally,
Altinsoy et al. (26) compared two different time periods and
found that duration of BD diagnosis shortened over the
years. In previous studies, the time of BD diagnosis was not
found to be different in children compared with adults. Our
study revealed that the time of diagnosis was 18.58 hours,
which was shorter than the reported studies because of not
waiting for the second examination.

The studies also reported the interval from BD diagnosis to
cardiac death, which revealed 6.8 days in patients younger
than 18 years of age and 2.5 days in patients aged 18 years
and older (25) since the time for cardiac death lasts longer
than expected because physicians tend to continue life
support both for cultural reasons, while getting the decision
of BD from the families and change their minds for organ
donation idea (27). The mean time to develop cardiac arrest
after the diagnosis of BD was 6.9+7.4 days in non-donor
cases whose medical support had been reduced (21). The
duration of cardiac arrest after diagnosis was similar in both
children (3.63+£4.93 days) and adults (2.17+2.31 days) (26).
Our study revealed that the median interval between BD
and cardiac arrest was 36 h.

The most common alterations reported in studies include
hypothermia, diabetes insipidus, and hemodynamic
dysfunction (10,11,21). Antidiuretic hormone deficiency
65%-90% of patients with BD due to
neurohypophysis damage (20). Bonetto et al. (10) also
found hemodynamic dysfunction (63.2%) and diabetes
insipidus (46.6%) in their study. A careful organ preservation
treatment protocol in intensive care is the first step in
successful organ transplantation. Therefore, knowing and
addressing the mechanisms of complications is important
(21). In our patients, hypothermia and diabetes insipidus
were obtained in accordance with the literature.

occurs in

Apnea test is mandatory in BD diagnosis in Turkey; however,
Sucu et al. (1) found positive apnea test in 36% of patients.
Our study applied the apnea test to all of patients, but was
terminated due to complications (hypoxia, hypotension,
etc.) in 50%. Positive apnea test was found higher in our
study than the study of Sucu et al. (1). The reasons behind
low apnea testing in some countries are as follows: 1. It
is invasive and risky 2. Obtaining consent form from the
guardians is difficult (7). Our country does not mandate

taking a consent form for an apnea testing. During the apnea
test, serious complications (cardiac arrest, hypotension,
hypoxemia, and pneumothorax) may occur (28,29). One
patient had pneumothorax during the apnea test.

The clinical evaluation is prioritized over the ancillary tests
according to the pediatric BD guidelines that was revised
in 2011, but a variety of ancillary tests are currently used in
clinical practice (10,19,29). Studies showed that healthcare
professionals used more ancillary tests in pediatric patients
than in adults (19). The idea behind this behavior may be
an attempt to objectively demonstrate the absence of
cerebral blood flow or electrical brain function, rather than
findings that appear subjective on clinical examination
(19). BD declaration using ancillary methods is mandatory
in Argentina (10). The consequences of adopting a health
policy in the mandatory ancillary methods are based on
the ethical and cultural conditions specific to each country.
A study conducted in our country revealed that 76.2% of
patients needed ancillary tests, the most common was CTA
(22.4%) and mentioned that the need for ancillary tests
declined throughout the years because of awareness and
clinical experience of involved physicians (27). Ozmert et al.
(21) reported that EEG was performed in 61% of patients
in addition to the apnea test. They used radiological
imaging methods in 39% of patients (21). Another study by
Altinsoy et al. (26) used DSA to support the diagnosis of
BD and mentioned that DSA was the gold standard in BD
diagnosis and might contribute to shortening the diagnosis
period (26). Karasu et al. (25) showed that 30.4% of BD cases
needed ancillary tests for diagnosis. In our study, the ratio
of the ancillary tests performed seemed higher than the
other studies to convince the families in BD decision. In our
hospital region, the educational level of population is low,
thus they rely on sophisticated diagnostic tools. They have
no idea about BD. The term BD is a traumatic diagnosis
for families who face it for the first time in their lives. BD
is often confused with the diagnosis of vegetative life.
Socio-cultural structure, religious beliefs, influence of family
elders, and being a refugee are the factors effecting family
reactions. Efforts should be made to improve the society’s
understanding of BD and to improve physician practices in
determining BD (19). However, the diagnosis and process
of BD is difficult in pediatric patients, especially in patients
with hemodynamic disorders, thus physicians may act more
cautiously.

In the field of pediatrics, the need for solid organ donations
has increased worldwide, 1.5%-2% patients were in the
waiting list of developed countries (21). Organ donation
rate was found in 43.8 people per million in Spain (30). A
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retrospective adult study in Qatar reported the rate of family
rejection as 93%. This result was attributed to various factors,
such as religious beliefs, culture, population dynamics (high
number of immigrants), and ignorance of the importance of
organ donation (31). Another study included 268 patients
with a family approval rate of 78.4% and the organ donation
approval rate rose with the increased frequency of meetings
held by an organ transplantation coordinator with the
family after BD declaration (32). Organ transplant centers
and physicians in our country are adequately equipped;
however, the number of organ donations is insufficient. The
trained physicians, standardization of BD protocols, use of a
checklist, and frequent meetings with families using precise,
consistent, and clear language are important to ensure the
integrity of BD determination and organ donation (9,32).
Battal et al. (24) found the rate of organ donation as 29.03%
in their study, whereas other studies reported 17%-34.2%
(21,25,27). The rate of organ donation is still less than
expected, and many patients are on transplant waiting lists
(27). A study conducted in PICU revealed that no donor
was issued like our study (1). Previous studies stated that
the most serious problem regarding organ donation in
Turkey was the death of patients without BD diagnosis and
the lack of organ transplant coordinators (2). Recently, the
use of international guidelines and the organization of the
intensive care team enabled early BD diagnosis, but the
organ donation rate is still low. When interviewed with the
families of organ donors, Kirakli et al. (33) reported that 36%
of them seemed previously positive, and 64% attributed
this to the influence of the coordinator. Altinsoy et al. (26)
revealed that the rate of organ donation was 37.87% before
2014 and 21.15% after 2014. They commented that this
difference may be due not only to be social characteristics
of the guardian of patients but also to the communication
skills of the employees in the organ donation coordination
unit (26). Therefore, organ transplant coordinators, who will
receive family approval, should be trained and experienced.
Family interviews that are conducted by an experienced and
trained transplant coordinator should emphasize that BD is
a real death and organ donation is important. Religious,
cultural, and legal reasons and the lack of adequate
infrastructure and resources are the main reasons behind
the continuation of life-saving and life-improving treatment
and rejection of organ donation. Some physicians reported
that it is commonly requested to continue organ support
because of the belief that a patient who is declared BD
can regain neurological function or a lack of acceptance
that a person can be dead if the heart was still beating (9).
Another obstacle to organ donation in our study was being
arefugee. According to the organ transplant regulation, the
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inability to receive organ donations from refugees reduces
the rate of organ transplants, as seen in our study.

Study Limitations

The study was conducted in a retrospective design. The
results are from a single center of 10-bed PICU, thus the size
of the study may be too small.

CONCLUSION

Families should be informed that BD is considered a definite
death and that organ donation is important. In this respect,
the importance of informing the public, regularly through
the media, and social media was emphasized. Having a
psychologist who is experienced as an organ donation
coordinator and can properly communicate with families
will increase the rate of organ donation. The donation rate
is believed to increase if family meetings are frequently held
by an experienced and trained coordinator team including
religious authorities. This issue can be organized as a
certified and standardized program throughout the country.
Shortly, organ donation rates can be increased by designing
the regulations about refugees becoming organ donors.
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Case Report

Intrahospital Transport of a Critically Ill Patient on
Extracorporeal Membrane Oxygenation Support with
Severe Acute Respiratory Distress Syndrome due to
COVID-19

COVID-19"a Bagh Agir Akut Solunum Sikintisi Sendromlu Ekstrakorporeal
Membran Oksijenasyon Destegindeki Kritik Bir Hastanin Hastane I¢i Transferi
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ABSTRACT

Patients who do not respond to conventional mechanical ventilation (MV) support for respiratory failure due to the Coronavirus disease-19
may require the support of extracorporeal membrane oxygenation (ECMO). Intrahospital transportation of critically ill patients under MV and
ECMO support carries potential risks that could be life-threatening. A structured process performed by a professional team plays a vital role
in improving patient safety during transportation of the patient. In this presentation, we aim to share our experiences during the intrahospital
transportation of a patient on ECMO support with appropriate equipment and a team of experienced personel.

Keywords: Extracorporeal membrane oxygenation, intrahospital transport, computed tomography scan, intensive care unit, Coronavirus
disease-2019

6z

Konvansiyonel mekanik ventilasyon (MV) destedine yanit vermeyen, Koronavirls hastaligi-2019'a bagl solunum yetmezligi olan hastalar,
ekstrakorporeal membran oksijenasyonu (ECMO) destegine ihtiya¢ duyabilir. MV ve ECMO destegi altindaki kritik hastalarin hastane ici nakli
yasami tehdit eden bircok potansiyel riske sahiptir. Uygun ekipman ve deneyimli personelden olusan bir ekip tarafindan gerceklestirilen

yapilandirilmis bir stireg, hastanin nakli sirasinda hasta givenliginin artirilmasinda hayati bir rol oynar. Bu sunumda, ECMO desteginde olan bir
hastamizin hastane ici transportunda sirasindaki deneyimlerimizi paylasmayi amagladik.

Anahtar Kelimeler: Ekstrakorporeal membran oksijenasyonu, hastane ici nakil, bilgisayarli tomografi taramasi, yogun bakim nitesi, Koronaviriis
hastaligi-2019
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INTRODUCTION

Extracorporeal life support treatment like extracorporeal
membrane oxygenation (ECMO) is recommended for the
treatment of patients with severe acute respiratory distress
syndrome (ARDS) and Coronavirus disease-2019 (COVID-19)
1.

ARDS, related to COVID-19, may be a life-threatening
problem in patients if it is not treated early and effectively.
Therefore, salvage treatments such as ECMO come to mind
for patients with severe ARDS induced by the COVID-19.
ECMO still has a major role and is recommended in the
treatment of COVID-19 related ARDS in intensive care units
(ICUs) (1,2).

Intrahospital transport of critically ill patients with ECMO
support from ICU to hospital facilities such as imaging
(radiology and cardiac catheterization) units and operating
room has many potential risks, including respiratory
compromise, hemodynamic instability, equipment failure,
and hypothermia, and it needs effective teamwork (3).

In particular, critically ill patients followed-up in the ICU
especially those with ECMO support, should be transported
by an experienced multidisciplinary team with a minimum
risk.

In this presentation, we aim to share our experience of
transporting a patient with ECMO support after being
attached with COVID-19 to the radiological imaging unit (3).

CASE REPORT

A 43-year-old male patient who had no previous disease
was admitted to our emergency department with the
complaints of fever and cough. On admission, his computed
tomography scan showed an appearance of bilateral
ground glass suggestive of viral pneumonia, and started
on prophylactic medication having hydroxychloroquine
sulfate, azithromycin, and oseltamivir for five days. The first
polymerase chain reaction (PCR) test from nasopharangeal
swab was confirmed to be positive for severe acute
respiratory syndrome caused by Coronavirus-2. By the
second day of the treatment, as his condition worsened,
he was intubated and was shifted to our ICU. Following
the initiation of COVID therapy, the patient was taken to
the prone position intermittently under high settings of
mechanical ventilation (MV). Despite of all the treatments,
the patient could not keep the saturation at a sufficient
level, and CO, retention continued to increase. Despite the
implementation of all treatment strategies with a P/F ratio
<100, they were not sufficient to prevent the progression of
severe ARDS due to the viral pneumonia.

On the 15" day of hospitalization, due to severe hypoxia
and severe metabolic and respiratory acidosis, veno-
venous ECMO was planned for the patient. Continuous
renal replacement therapy was started on the patient, who
developed an acute renal failure. Due to hemodynamic
instability, inotropic support was started. He was sedated
with midazolam and fentanyl.

Since the ECMO treatment applied to the patient was
insufficient in healing the lungs, lung transplantation was
indicated, and he had to be transferred to the radiology
unit-1 floor below the ICU for detailed radiological imaging.
The transport of the patient to the radiological unit lasted
for 40 minutes.

On the 22" day his control, PCR test was negative. In
addition, second and third control PCR tests were negative.

We planned to transfer the patient with ECMO support to
the radiology unit.

The patient was taken to the radiology unit in his ICU unit
bed. The hall monitorization continued during transport
(preferable oxygen saturation, electrocardiography, invasive
arterial pressure, central venous pressure).

According to the routine protocols of our clinic, some
rules to be followed during patient transport have been
introduced, and a transfer checklist has been developed
in line with these rules. Transport was done by specialized
staffs like a perfusionist (ECMO coordinator and also
team leader for the transport), intensive care specialist,
an anesthesiologist, perfusionist, two specialized intensive
care nurse, and personnel. According to this, the patient
transport form is filled by the intensive care specialist doctor
and nurse, and the necessary information for the patient
transport is collected before the patient is transported
to the radiology unit. The intensive care specialist doctor
and nurse, together, made sure that the transport monitor,
patient bed, mechanical ventilator, and other equipment
are ready for transport and fill in the necessary places in the
transfer form. Transport ventilator settings are adjusted by
the intensive care doctor, ensuring that the patient is safely
connected to the transport ventilator. The fixed monitor
of the patient was used for the transfer. There was no
interruption in the patient’s monitoring. It was ensured that
the infusion systems were operational (Figure 1).

The transport procedure of the patient lasted for 40 minutes
with no complications. The patient was carried to the ICU
safely. After arriving at the ICU, the control blood gas sample
was normal. The patient’'s hemodynamics remained stable
throughout the transport. There were no complications in
the transport process, in the radiology unit, and the ICU.
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Figure 1. Monitorization of the patient during transport. Full
monitoring has continued during transport

After transport, the patient was taken to the ICU in a stable
condition.

The patient’s written informed consent was obtained for the
publication of the case report (clinical details and images)
concerning his family.

DISCUSSION

Intrahospital transport of critically ill patients, especially
with ECMO support has many potential risks (4). In this
report, we aimed to evaluate the problems we experienced
during the transport and the precautions taken to minimize
these problems and improve quality/safety of the transport
with the benefit of protocols carried out in our clinic to
provide patients with the least error by the multidisciplinary
professional staff. According to our experience, structured
multidisciplinary handover process for transfer of patient
was associated with improved information transfer, reduced
postoperative complications and errors, more consistent
and thorough information exchange, and improved
compliance with the process measures (e.g., efficiency
in equipment and monitoring line transfer) with provider

satisfaction.

Intrahospital transport of patients with ECMO is crucial.
If necessary precautions are not taken, it may lead to
fatal complications. There are a lot of risks that may lead
to serious and lethal complications during the transfer of
critically ill patients on ECMO, including MV, ECMO support
with cannulas placed in the main blood vessels, and multiple
infusion pumps that require multiple long tubes (5-7).
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Despite all the precautions taken by the experienced
team, the transport of all critically ill patients is a very risky
process. Publications are reporting that the complication
rate may reach up to 70% if the necessary precautions are
not taken (8). The fact that critical patients have multiple
system dysfunction and minor physiological changes leads
to serious morbidity, and mortality increases the importance
of the process.

Hemodynamic deterioration is one of the most common
problems (9,10). Since these patients mostly consist of the
patient group receiving MV support, respiratory problems
(protrusion of the intubation tube, non-ventilation of
the patient, lack of aeration due to plugs caused by the
secretions, etc.) come to the first (8-12). In these patients,
the fact that hemodynamic support treatments are not
interrupted, and the immediate elimination of the technical
problems that occur in providing this is one of the most
important factors in reducing the complications (9-12).
During our transport, we did not see any hemodynamic
instability.

Apart from these, technical and equipment problems may
also be observed during transport. Preservation of surgical
drains, instruments, and lines used in the drug infusion, and
monitoring lines, which are important in patient follow-up,
and early detection and prevention of related complications
require a careful and experienced transport team. We
transported our patient with a portable transport ventilator.
Before transport, our intensive care specialist has checked
the ventilator settings, arranged them, and got ready for
the patient. Respiratory events can also be seen during the
intrahospital transports (13).

Theintrahospital transport of critically ill patients is a very risky
process despite all the precautions taken by the experienced
team (14). First, with the developing technological and
medical opportunities, the life expectancy of the patients
with the chronic diseases has increased, and the rate of
operation has increased. ICUs cannot meet this need due
to the patient group with a low bed capacity and a long
hospital stay. In the retrospective review we conducted in
our clinic, with the effective use of postoperative ICUs, the
operations of this risky patient group are performed without
further complications and delay, and the waiting time for
the operation in the hospital will be reduced (11-15).

Structured multidisciplinary handover process for transfer
of the patients was associated with an improvement
in information postoperative
complications, and errors.

transfer, reduction in

Implementation of a structured handover process is
associated with an improvement in information transfer, a
decrease in specific complications (16).
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