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ÖZ

Amaç: Nötrofil, lenfosit, monosit, trombosit sayıları ve yeni enflamatuvar faktörler olarak nötrofil-lenfosit oranı (NLR), trombosit-lenfosit oranı
(PLR), lenfosit-monosit oranı (LMR) ve kırmızı hücre dağılım genişliği (RDW) hastalıkların ortaya çıkması ve gelişmesinde önemli rol oynar. Bu 
çalışmada onkolojik cerrahi sonrası yoğun bakım ünitesine (YBÜ) yatırılan hastaların ameliyat öncesi NLR, PLR, LMR ve RDW değerleri ile yoğun 
bakım kalış süreleri ve mortalite oranları arasındaki ilişkinin araştırılması amaçlanmıştır. Ayrıca her iki grup arasında demografik ve klinik özellikler 
ile laboratuvar parametrelerinin karşılaştırılması da amaçlanmıştır.

Gereç ve Yöntem: Çalışmaya onkolojik cerrahi sonrası YBÜ’de yatan hastalar dahil edildi. Hastalar gastrointestinal malignite (kolorektal, mide
ve hepatoselüler) cerrahisi geçiren hastalar (grup 1) ve ürolojik malignite (böbrek, mesane ve prostat) cerrahisi geçiren hastalar (grup 2) olarak 
iki gruba ayrıldı. Demografik bilgiler (yaş ve cinsiyet), eşlik eden hastalıklar, nötrofil-lenfosit-trombosit sayıları, NLR-PLR-LMR-RDW değerleri, 
YBÜ’de kalış süresi, akut fizyoloji ve kronik sağlık değerlendirmesi-II (APACHE-II), Glasgow koma skalası ve mortalite oranları kaydedildi.

Bulgular: Gastrointestinal malignite cerrahisi geçiren 144 hasta (99 kadın, 45 erkek) (grup 1), ürolojik malignite cerrahisi geçiren 124 hasta (28 
kadın, 96 erkek) (grup 2) olmak üzere 268 hasta analiz edildi. Her iki grup arasında lenfosit sayısı, LMR ve PLR değerlerinde fark olduğunu bulduk. 
NLR, PLR, LMR ve RDW değerleri ile nötrofil, lenfosit ve trombosit sayılarının belirli cut-off değerlerinde mortaliteyi tahmin edebildiğini bulduk. 
Ayrıca NLR, PLR, RDW değerleri ve APACHE-II skoru ile YBÜ’de kalış süresi arasında da ilişki tespit ettik.

Objective: Neutrophil, lymphocyte, monocyte, thrombocyte counts and as novel inflammatory factors, neutrophil-to-lymphocyte ratio (NLR),
platelet-to-lymphocyte ratio (PLR), lymphocyte-to-monocyte ratio (LMR) and red cell distribution width (RDW) play an important role in the 
occurrence and development of diseases. In this study, it was aimed to investigate the relationship between preoperative NLR, PLR, LMR and 
RDW values of patients hospitalized in the intensive care unit (ICU) after oncological surgery, and the length of intensive care and mortality rates. 
In addition, it was aimed to compare the demographic, clinical characteristics and laboratory parameters of the patients between both groups.

Methods: Patients hospitalized in the ICU after oncological surgery were included in the study. The patients were divided into two groups as
patients undergoing gastrointestinal malignancy (colorectal, stomach and hepatocellular) surgery (group 1) and patients who had undergoing 
urologic malignancy (kidney, bladder and prostate) surgery (group 2). Information regarding demographics (age and gender), comorbidities, 
neutrophil-lymphocyte-platelet counts, NLR-PLR-LMR-RDW values, length of ICU stay, acute physiology and chronic health evaluation II 
(APACHE-II) score, Glasgow coma scale and mortality rates were recorded.

Results: Two hundred sixty-eight patients were analyzed including 144 patients (99 women, 45 men) undergoing gastrointestinal malignancy
surgery (group 1), 124 patients (28 women, 96 men) undergoing urologic malignancy surgery (group 2). We found differences in lymphocyte 
count, LMR, and PLR values between the two groups. We found that NLR, PLR, LMR, and RDW values, as well as the counts of neutrophils, 
lymphocytes, and platelets, can predict mortality at specific cut-off points. Furthermore, we also identified an association between NLR, PLR, 
RDW values, and the APACHE-II score with the length of ICU stay. There was a difference in lymphocyte count, LMR and PLR values between 
the two groups.

Conclusion: By utilizing cost-effective and practically applicable laboratory parameters, we can anticipate the mortality rates of patients following
after cancer surgery. Patients predicted to have a high mortality rate can be followed more closely and comprehensively.

Keywords: Intensive care, lymphocyte-to-monocyte ratio, neutrophil to lymphocyte ratio, platelet to lymphocyte ratio, RDW

ABSTRACT

Ankara Etlik City Hospital, Clinic of Anesthesiology and Reanimation, Ankara, Türkiye

 Yusuf Özgüner,  Savaş Altınsoy

NLR, PLR, LMR ve RDW’nin Mortalite ve Cerrahi Tipi ile İlişkisi

Relation of NLR, PLR, LMR and RDW with Mortality and 
Type of Surgery

DOI: 10.4274/BMJ.galenos.2023.2023.8-16

http://orcid.org/0000-0002-9629-0246
http://orcid.org/0000-0002-3588-7145


353

Özgüner and Altınsoy. NLR, PLR, LMR and RDW

INTRODUCTION
Cancer is a significant contributor to global morbidity and 
mortality. Despite being a potential to be one of the most 
preventable and treatable chronic diseases, aggressive 
cancers may grow and spread so rapidly that they may 
metastasize before the cancer has been diagnosed (1). 
Cancers are the leading cause of death for individuals aged 
45-64 and account for substantial healthcare expenditure (2). 
Thus, numerous biomarkers have been pursued to facilitate 
early cancer detection, prognosis assessment, and patient 
stratification based on treatment responsiveness (3,4).

Several studies have focused on the relationship between 
inflammation and cancer. Inflammation and activation of 
the immune system possess antitumor activity; however, 
they play a role in carcinogenesis, tumor growth, and the 
progression of human cancers (5). Platelets can stimulate 
tumor growth by increasing angiogenesis, microvascular 
permeability, and the extravasation of cancer cells (6). 
Neutrophil, lymphocyte, monocyte, thrombocyte counts, 
along with novel inflammatory factors, neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio 
(PLR), lymphocyte-to-monocyte ratio (LMR) and red cell 
distribution width (RDW) play an important role in the 
occurrence and development of diseases. Therefore, these 
hemogram based markers have been used in the diagnosis 
and prognosis of many different diseases (7,8). NLR and PLR 
are of a certain diagnostic value for frailty in hemodialysis 
patients and also associated with an unfavorable prognosis 
(9). PLR-NLR combination has an essential effect on the 
prognostic analysis of acute myocardial infarction (10). NLR 
and PLR values could reflect inflammatory response and 
disease activity in lupus patients (11). NLR, PLR and LMR 
values can be used as diagnostic and prognostic markers 
for cancer (12,13). It has also been reported that RDW values 
can be used to determine cancer progression (14). These 
parameters are markers of systemic inflammation and have 
been used to predict prognosis in many different types 
of cancer. As these blood tests are inexpensive and easy 
to detect, they have also been used in population-based 
screening for cancers (15,16).  

In this study, it was aimed to investigate the relationship 
between preoperative NLR, PLR, LMR and RDW values 
of patients hospitalized in the intensive care unit (ICU) 
after oncological surgery, and the length of ICU stay and 

mortality rates. In addition, it will be investigated whether 
there is a difference in these parameters according to the 
type of cancer in patients.

METHODS
This study was approved by the Ankara Etlik City Hospital 
Clinical Research Ethics Committee (decision no: AEŞH-
EK1-2023-279, date: 14.06.2023). Patients hospitalized in 
the ICU after oncological surgery between 1 October 2022 
and 1 June 2023 were included in the study. Patients under 
the age of 18 and patients with missing data were excluded 
from the study. This research is a descriptive epidemiological 
study, and the population of the study consists of the 
records of postoperative patients hospitalized in the ICU of 
our hospital on the relevant dates. The aim was to reach all 
the patients included in the study.

Patient data were scanned and recorded retrospectively 
from hospital information system and ICU assessment 
forms. The patients were divided into two groups as 
patients undergoing gastrointestinal malignancy (colorectal, 
stomach and hepatocellular) surgery (group 1) and patients 
who had undergoing urologic malignancy (kidney, bladder 
and prostate) surgery (group 2). Information regarding 
demographics (age and gender), comorbidities, neutrophil-
lymphocyte-platelet counts, NLR-PLR-LMR-RDW values, 
length of ICU stay, the acute physiology and chronic health 
evaluation-II (APACHE-II) score, Glasgow coma scale (GCS) 
and mortality rates were recorded.

NLR was calculated by dividing the absolute neutrophil 
count by the absolute lymphocyte count. PLR was 
calculated by dividing the absolute platelet count by the 
absolute lymphocyte count. LMR was calculated by dividing 
the absolute lymphocyte count by the absolute monocyte 
count.

It was aimed to investigate the relationship between 
neutrophil-lymphocyte-platelet counts, NLR-PLR-LMR-RDW 
values and the length of intensive care and mortality rates. 
In addition, it was aimed to compare the demographic, 
clinical characteristics and laboratory parameters of the 
patients between both groups.

Statistical Analysis
All analyses were performed on IBM SPSS Statistics for 
Windows, Version 25.0 (IBM Corp., Armonk, NY, USA). For 

Sonuç: Ucuz ve pratik uygulanabilen laboratuvar parametreleri kullanarak kanser cerrahisi sonrası takip edilen hastaların mortalite oranlarını 
tahmin edebiliriz. Yüksek mortalite beklenen hastaların daha yakın ve kapsamlı takibi sağlanabilir.

Anahtar Kelimeler: Yoğun bakım, lenfosit-monosit oranı, nötrofil-lenfosit oranı, platelet-lenfosit oranı, RDW



354

Med J Bakirkoy 2023;19:352-359

the normality check, the Shapiro-Wilks test was used. Data 
are given as mean ± standard deviation for continuous 
variables and as frequency (percentage) for categorical 
variables. Between groups analysis of non-normally 
distributed continuous variables were performed with the 
Mann-Whitney U test. Between groups analysis of categorical 
variables were performed with the chi-square test or Fisher’s 
Exact test. Spearman correlation test was used to evaluate 
the relationship between continuous variables. Mortality 
prediction performance of the measurements were assessed 
by using receiver operating characteristic (ROC) curve 
analysis. Optimal cut-off points were determined by using 
Youden index. Measurements of performance (sensitivity, 
specificity) were calculated according to determined cut-
off points. Logistic regression analyses were performed to 
evaluate association between measurements and mortality. 
Multiple linear regression analysis were performed to 
determine the related factors with the length of ICU stay. 
While constructing the regression model, parameters that 
were significant in univariable analyses were included in 
multivariable analyses. Two-tailed p-values of less than 0.05 
were considered statistically significant.

RESULTS
The study included 321 patients who were admitted to the 
ICU after oncological surgery between October 1, 2022, 
and June 1, 2023. Of these, 12 patients were excluded 
from the study because of missing data, 7 patients died 
in the first 24 hours, 26 patients were hospitalized for less 
than 24 hours, and 8 patients were transferred to other 
ICUs. As a result, 268 patients were analyzed including 144 
patients (99 women, 45 men) undergoing gastrointestinal 
malignancy surgery (group 1), 124 patients (28 women, 96 
men) undergoing urologic malignancy surgery (group 2) 
(Figure 1). The number of female patients in group 1 and 
the number of male patients in group 2 was higher and 
there was a statistical difference between them (p<0.001). 
The mean age of the patients was 66.73±12.48 years (group 
1: 66.08±12.75; group 2: 67.49±12.16) years. There was 
no difference in the mean age between the two groups 
(p=0.358) (Table 1).

Demographic and clinical characteristics of the patients are 
listed in Table 1.

While the mean length of ICU stay was 2.21±2.46 days in 
group 1, it was 1.83±1.64 days in group 2. There was no 
difference in the length of ICU stay between the two groups 
(p=0.150) (Table 1).

Twenty seven patients (group 1: 19, group 2: 8) died in 
the ICU, 241 patients (group 1: 125, group 2: 116) were 

discharged from the ICU. When mortality rates were 
compared between the two groups, there was no statistically 
significant difference (p=0.067) (Table 1).

Comparisons between neutrophil/lymphocyte/monocyte/
platelet counts and NLR/PLR/LMR/RDW values of the 
patients in the both groups are listed in Table 2. 

The mean neutrophil count of the patients who died in 
the ICU was 8.86±2.88; lymphocyte count was 0.41±0.55; 
monocyte count was 0.68±0.49; platelet count was 
197.51±130.1 and the mean NLR value was 30.03±15.33; PLR 
value was 627.52±409.65; LMR value was 1.10±1.21; RDW 
value was 61.35±10.69; APACHE-II score was 21.70±3.27; 
GCS was 13.33±2.11.

The mean neutrophil count of the patients discharged from 
the ICU was 5.64±3.09; lymphocyte count was 1.64±0.87; 
monocyte count was 0.69±0.58; and platelet count was 
270.17±116.49 and the mean NLR value was 5.74±7.24; the 
PLR value was 228.49±193.42; the LMR value was 2.89±1.71; 
and the RDW value was 47.64±12.06; APACHE-II score was 
14.15±5.13; GCS was 14.70±1.10.

While the neutrophil count and APACHE-II score, NLR, PLR, 
RDW values were higher in the patients who died in the 
ICU than the patients who were discharged from the ICU 
(p<0.001), the lymphocyte, platelet counts, GCS and LMR 
values were higher in the patients who were discharged 

Figure 1. Flow chart of the patients
ICU: Intensive care unit
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from the ICU than the patients who died (p<0.001). The 
monocyte count was similar in the patients who died and 
were discharged (p=0.972).

Multiple logistic regression analysis had revealed that 
high NLR [odds ratio (OR): 1.177, 95% confidence interval 
(CI): 1.072-1.293, p=0.001] and high APACHE-II score (OR: 
1.349, 95% CI: 1.021 - 1.783, p=0.035) were independently 
associated with the mortality. In addition, low GCS (OR: 
0.425, 95% CI: 0.232-0.778, p=0.006) and having chronic 
obstructive pulmonary disease (COPD) (OR: 27.288, 95% 
CI: 1.617-460.607, p=0.022) were independently associated 
with the mortality (Table 3).

NLR had 92.6% sensitivity and 90.0% specificity to predict 
mortality for the cut of point of 14,50 (higher values 
represent mortality), also had the highest area under ROC 
curve [Area under ROC curve (AUC): 0.946 (95% CI: 0.903-
0,989), p<0.001]. PLR had 77.8% sensitivity and 79.7% 
specificity to predict mortality for the cut-off point of 304.29 
(higher values represent mortality) [AUC: 0.827 (95% CI: 
0.736-0.919), p<0.001]. LMR had 70.4% sensitivity and 93.4% 
specificity to predict mortality for the cut-off point of 0.725 
(lower values represent mortality) [AUC: 0.828 (95% CI: 
0.733-0.924), p<0.001]. In addition, neutrophil, lymphocyte, 
and platelet counts and RDW value were statistically 
significant predictors of mortality at certain cut-off points 
(Table 4, Figure 2).

Multiple linear regression analysis revealed that APACHE-
II score (p=0.042), RDW (p=0.030), NLR (p=0.016), PLR 
(p<0.001) were independently associated with increased 
length of ICU stay (Table 5).

DISCUSSION
In this study, we aimed to investigate the impact of 
hemogram-based markers on the length of ICU stay and 
mortality rates in patients hospitalized in the ICU after 
gastrointestinal and urological malignancy surgery. We 
observed that the lymphocyte count and LMR value were 
lower in group 1 when compared to group 2; conversely, the 
PLR value was higher. Additionally, we found that NLR, PLR, 

Table 1. Demographic data

Group 1 
(gastrointestinal 
malignancy 
surgery)
n=144

Group 2 
(urological 
malignancy 
surgery)
n=124

p-value

Age (year)* 66.08±12.75 67.49±12.16 0.358

Sex (n) female/
male 99/45 28/96 <0.001

Length of ICU stay 
(day)* 2.21±2.46 1.83±1.64 0.150

APACHE-II score* 14.85±5.64 14.98±5.26 0.849

Glasgow coma 
scale* 14.46±1.59 14.68±0.83 0.157

Comorbidity

COPD 49 43 0.911

CAD 55 65 <0.05

Cerebrovascular 
disease 23 23 0.577

Diabetes mellitus 57 47 0.778

Hypertension 47 39 0.836

Dementia/
Alzhemier 11 7 0.516

Renal disease 10 23 <0.05

Psychiatric disease 10 3 0.086

Rheumatological 
disease 4 1 0.234

Mechanical ventilation requirement (n)

IMV/NIMV/SP 21/4/119 9/7/108 p=0.096

Result 

Exitus/discharge 19/125 8/116 p=0.067

APACHE-II: Acute physiology and chronic health evaluation-II, CAD: Coronary 
artery disease, COPD: Chronic obstructive pulmonary disease, ICU: Intensive 
care unit, IMV: Invasive mechanical ventilation, NIMV: Non-invasive mechanical 
ventilation, SP: Spontane breathing
*Mean ± standard deviation, p<0.05 was considered significant

Table 2. Comparisons of hemogram based markers between 
groups

Group 1 
(gastrointestinal 
malignancy 
surgery)
n=144

Group 2 
(urological 
malignancy 
surgery)
n=124

p-value

Neutrophil
(×103/μL)* 5.76±2.94 6.19±3.51 0.276

Lymphocyte 
(×103/μL)* 1.34±0.80 1.74±1 <0.001**

Monocyte 
(×103/μL)* 0.71±0.7 0.67±0.36 0.631

Platelets  
(×103/μL)* 264.38±115.63 261.08±124.7 0.823

NLR* 9.06±12.28 7.17±9.56 0.167

PLR* 307.27±287.39 223.88±200.29 <0.05**

LMR* 2.42±1.59 3.05±1.86 <0.05**

RDW (fL)* 49.2±10.53 48.82±14.7 0.809

LMR: Lymphocyte-to-monocyte ratio, NLR: Neutrophil-to-lymphocyte ratio, 
PLR: Platelet-to-lymphocyte ratio, RDW: Red cell distribution width
*Mean ± standard deviation, **p<0.05 was considered significant
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LMR, and RDW values, as well as the counts of neutrophils, 
lymphocytes, and platelets, can predict mortality at specific 
cut-off points. Furthermore, we also identified an association 
between NLR, PLR, RDW values, and the APACHE-II score 
with the length of ICU stay.

Grossman et al. (17) reported that severe treatment-related 
lymphopenia, observed after initiating chemoradiation in 
patients with solid tumors, was independently associated 
with shorter survival from tumor progression. Péron et al. (18) 
reported that an increased incidence of lymphopenia was 
observed in advanced and metastatic cancers. In our study, 
we found that the lymphocyte count in patients operated 

for colorectal, gastric, pancreatic, and hepatocellular cancer 
was lower than the lymphocyte count in patients operated 
for kidney, bladder, and prostate cancer. We think, the 
reason for this situation is that patients who had undergone 
gastrointestinal surgery had more advanced cancer and 
had received preoperative chemotherapy/radiotherapy. We 
observed that there was a difference in LMR and PLR values 
between the two groups because of the low lymphocyte 
count. 

Yang et al. (19) reported that elevated neutrophil counts 
independently predicted shorter survival among patients 
with metastatic colon cancer. Dou et al. (20) reported that 

Table 3. Significant factors independently associated with mortality, multiple logistic regression analysis

Variables β coefficient Standard 
error Wald df p Exp (β) 95.0% CI for Exp 

(β)

Age (year) -0.084 0.056 2.231 1.000 0.135 0.919 0.823 1.027

APACHE-II 0.300 0.142 4.441 1.000 0.035* 1.349 1.021 1.783

Glasgow coma scale -0.856 0.308 7.702 1.000 0.006* 0.425 0.232 0.778

RDW 0.046 0.026 3.292 1.000 0.070 1.048 0.996 1.101

NLR 0.163 0.048 11.623 1.000 0.001* 1.177 1.072 1.293

PLR -0.001 0.001 0.217 1.000 0.641 0.999 0.997 1.002

LMR -0.008 0.260 0.001 1.000 0.974 0.992 0.596 1.650

COPD 3.306 1.442 5.258 1.000 0.022* 27.288 1.617 460.607

CAD 1.876 1.061 3.124 1.000 0.077 6.527 0.815 52.257

Dementia/Alzhemier -0.155 1.214 0.016 1.000 0.898 0.856 0.079 9.255

Renal disease 0.592 0.914 0.420 1.000 0.517 1.808 0.301 10.846

Constant 1.141 5.023 0.052 1.000 0.820 3.128 - -

Dependent variable: Mortality; Nagelkerke R2=0.792; CI: Confidence Interval.

APACHE-II: Acute physiology and chronic health evaluation II, CAD: Coronary artery disease, COPD: Chronic obstructive pulmonary disease, LMR: Lymphocyte-to-
monocyte ratio, NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, RDW: Red cell distribution width
*p<0.05 was considered significant

Table 4. Performance of variables to discriminate deceased cases

Variables Cut-off Sensitivity Specificity AUC (95% CI) p-value

Neutrophil (×103/μL) >6.975 85.2 78.0 0.807 (0.717-0.897) <0.001*

Lymphocyte (×103/μL) <0.525 96.3 88.8 0.931 (0.862-1.000) <0.001*

Monocyte (×103/μL) - - - 0.501 (0.361-0.642) 0.981

Platelet (×103/μL) <156.00 55.6 89.6 0.689 (0.556-0.822) 0.001*

RDW (fL) >50.75 85.2 76.8 0.848 (0.760-0.937) <0.001*

NLR >14.50 92.6 90.0 0.946 (0.903-0.989) <0.001*

PLR >304.29 77.8 79.7 0.827 (0.736-0.919) <0.001*

LMR <0.725 70.4 93.4 0.828 (0.733-0.924) <0.001*

AUC: Area under ROC curve, CI: Confidence intervals, LMR: Lymphocyte-to-monocyte ratio, NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, 
RDW: Red cell distribution width
*p<0.05 was considered significant
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there is a relationship between low lymphocyte counts and 
inadequate response in rectal cancer cases. In our study, 
in line with the current literature, we found an increase in 
mortality among patients with high neutrophil counts and 
low lymphocyte counts. 

Feliciano et al. (21) reported that there is a positive 
correlation between NLR value and sarcopenia and this is 
also associated with mortality. Cupp et al. (22) reported that 
there is a relationship between NLR value and mortality in 
cases of immunotherapy-treated urinary system cancers. 
Yao et al. (23) reported that NLR and PLR values were 

associated with mortality in patients with COPD. Capone 
et al. (24) also reported that there is a relationship between 
NLR value and survival in advanced cancer patients. In our 
study, we observed that the NLR, PLR, and RDW values were 
higher, while the LMR values were lower in patients who 
died in the ICU. Additionally, we found that NLR, PLR, LMR, 
RDW values, as well as neutrophil, lymphocyte, and platelet 
counts, could predict mortality at specific cutoff points. Our 
findings are consistent with the existing literature.

Miyamoto et al. (25) reported that the preoperative NLR 
is a useful predictor in gastric cancer patients and there 
is a relationship between NLR value and the prognosis. 
Dell’Aquila et al. (26) reported that their study confirmed the 
prognostic role of NLR in colorectal cancer patients. Chang 
et al. (27) found that preoperative albumin and LMR values 
were associated with postoperative prognosis in renal cell 
cancer patients. Chen et al. (28) demonstrated the close 
relationship between NLR, LMR, PLR values, and the grade 
and recurrence of bladder cancer. They also suggested that 
the combination of these three factors had the potential to 
aid in prognostic evaluation of bladder cancer. Wang et al. 
(29) reported a relationship between NLR value and length 
of hospital stay in patients with COPD. In our study, which 
included patients who had experienced gastrointestinal 
and urological malignancies, we found that NLR, PLR, and 
RDW values were associated with the length of ICU stay. 
Our findings are consistent with the existing literature.

Godinjak et al. (30) reported that the APACHE-II score 
can be used to predict mortality in the ICU. Cao et al. (31) 

Table 5. Significant risk factors independently associated with length of ICU stay, multiple linear regression analysis

  Unstandardized β Standard 
error Standardized β t p 95.0% Confidence 

interval for β

(Constant) -0.915 1.509 - -0.607 0.545 -3.886 2.056

Age -0.017 0.010 -0.101 -1.751 0.081 -0.037 0.002

APACHE-II 0.054 0.027 0.139 2.040 0.042* 0.002 0.106

GCS 0.040 0.081 0.025 0.496 0.620 -0.120 0.200

Neutrophil 0.046 0.044 0.069 1.042 0.299 -0.041 0.132

Lymphocyte 0.258 0.178 0.112 1.452 0.148 -0.092 0.608

Platelet -0.001 0.001 -0.076 -1.182 0.239 -0.004 0.001

RDW 0.017 0.008 0.103 2.177 0.030* 0.002 0.033

NLR 0.044 0.018 0.228 2.418 0.016* 0.008 0.079

PLR 0.003 0.001 0.412 4.907 <0.001* 0.002 0.005

LMR -0.034 0.076 -0.028 -0.447 0.655 -0.184 0.116

APACHE-II: Acute physiology and chronic health evaluation II, GCS: Glasgow coma scale, LMR: Lymphocyte-to-monocyte ratio, NLR: Neutrophil-to-lymphocyte ratio, 
PLR: Platelet-to-lymphocyte ratio, RDW: Red cell distribution width
*p<0.05 was considered significant.
Dependent variable: Length of ICU stay; R2=0.520; F=18.212

Figure 2. ROC curves of the measurements to predict mortality
NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, 
RDW: Red cell distribution width, LMR: Lymphocyte-to-monocyte ratio, ROC: 
Receiver operating characteristic
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reported that in critically ill patients, the APACHE-II score, in 
conjunction with lactate levels, provides a better prediction 
of mortality. Ahmadi et al. (32) have also reported that the 
GCS is associated with mortality in patients with traumatic 
brain injury. In our study, we found a relationship between 
mortality rate and APACHE-II score, GCS. Furthermore, 
we found that the APACHE-II score is also associated with 
the length of ICU stay. We observed that our data were 
consistent with studies in the literature.

There are certain limitations to this study. First, our patient 
group operated for cancer was limited to gastrointestinal 
and urological cancer patients in our hospital. Since many 
different cancer surgeries such as lung cancer, larynx and 
nasopharyngeal cancer, orthopedic tumor surgeries were 
not operated in our hospital, we could not include the 
patients operated for different cancer types in our study 
group. Second, it was a single-center and retrospective 
study and this limited the number of patients.

CONCLUSION
The use of many different biomarkers in order determine 
the early diagnosis, treatment and prognosis of cancers 
is still being investigated today. Alterations in neutrophil, 
lymphocyte, monocyte, and platelet counts, as well 
as associated ratios, serve as indicators of systemic 
inflammation and are used to predict diagnosis, treatment 
and prognosis in many different types of cancer. These 
hemogram based markers are cost-effective and routinely 
requested in all preoperative patients. By utilizing cost-
effective and practically applicable laboratory parameters, 
we can anticipate the mortality rates of patients following 
after cancer surgery. Patients predicted to have a 
high mortality rate can be followed more closely and 
comprehensively.
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Objective: Atopic dermatitis (AD) is a chronic, itchy, recurrent, and recurrent inflammatory skin disease that affects 2-20% of the population, 
especially in childhood. Its pathophysiology is complex and occurs as a result of genetic, immunological, and environmental factors, especially 
epithelial-barrier dysfunction. We determined the frequency of food sensitization and vitamin D deficiency in patients with AD. 

Methods: This cross-sectional retrospective study was conducted by examining the files of patients who were admitted to the pediatrics allergy 
and immunology outpatient clinic with AD. A total of 72 patients with eczema were included in the study.

Results: 37.5% (n=27) of the patients were girls. The mean age was 3.8±3.6 years. Food sensitization was proven in 40.2% (n=29) of all cases 
included in the study. Vitamin D deficiency was found in 30.6% (n=22) of the cases. Serum 25-hydroxyvitamin D3 levels were found to be lower 
in the patient group than in the control group. The limitation of our study is that it was retrospective and blood tests could not be re-evaluated 
after treatment in all patients.

Conclusion: In patients with AD, serum vitamin D levels were significantly lower. We examined vitamin D deficiency in AD patients who applied 
to us as a clinical team. According to our study, we can say that both food sensitization and vitamin D deficiency should be investigated in AD 
patients.

Keywords: D vitamine deficiency, food allergy, eczema, atopic dermatitis

ABSTRACT

ÖZ

Amaç: Atopik dermatit (AD), özellikle çocukluk çağında, nüfusun %2-20’sini etkileyen, kronik, kaşıntılı ve tekrarlayan enflamatuvar bir deri 
hastalığıdır. Patofizyolojisi net olmamakla beraber, başta epitel bariyer disfonksiyonu olmak üzere genetik, immünolojik ve çevresel faktörlerin bir 
sonucu olarak gelişmektedir. Çalışmamızda AD olgularında besin duyarlılığı ve D vitamini eksikliği sıklığını saptamayı amaçladık.

Gereç ve Yöntem: Bu kesitsel retrospektif çalışma, hastanemizin çocuk alerji ve immünoloji polikliniğinde atopik dermatit tanısı ile izlenen 
hastaların dosyaları incelenerek yapıldı. Çalışmaya toplam 72 AD hastası dahil edildi.

Bulgular: Hastaların %37,5’i (n=27) kızdı. Ortalama yaş 3,8±3,6 idi. Çalışmaya dahil edilen tüm olguların %40,2’sinde (n=29) besin duyarlılığı 
tespit edildi. Olguların %30,6’sında (n=22) D vitamini eksikliği saptandı. Serum 25-hydroksivitamin D3 düzeyleri hasta grubunda kontrol grubuna 
göre daha düşük bulundu. Çalışmamızın kısıtlılığı retrospektif olması ve tüm hastalarda tedavi sonrası tekrar tetkik edilememesidir.

Sonuç: AD tanılı hastalarda serum D vitamini düzeyleri anlamlı olarak düşük bulundu. Klinik olarak AD tanısı ile izlenen hastalarda D vitamini 
eksikliği değerlendirilmektedir. Çalışmamızdaki istatistiksel sonuçlara göre AD tanılı olgularda hem besin duyarlanması hem de D vitamini 
eksikliği yönünden değerlendirilmesi gerektiğini söyleyebiliriz.

Anahtar Kelimeler: D vitamini eksikliği, besin alerjisi, egzama, atopik dermatit
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INTRODUCTION
Atopic dermatitis (AD) is a chronic, itchy, recurrent, and 
relapsing inflammatory skin disease that affects 2-20% of 
the population and is especially encountered in childhood. 
The pathophysiology is complex and occurs as a result 
of genetic, immunological, and environmental factors, 
especially epithelial-barrier dysfunction. Concomitant food 
allergy is observed in approximately 30% of AD cases (1-4).

Apart from all these, vitamin D deficiency among etiological 
factors and even vitamin replacement among treatment 
approaches has been the subject of discussion for a long 
time. Vitamin D is a special vitamin for the immune system 
that has hormone-like properties, bioactive metabolites, 
and acts by binding to nuclear hormone receptors in 
different tissues and cells. Vitamin cholecalciferol (Pre-D3) 
is synthesized in the skin from 7-dehydrocholesterol 
due to sunlight, especially ultraviolet B radiation (270-
300 nm wavelengths) (5). Pre-D3 is then converted to 
25-hydroxyvitamin D3 [25(OH)-D3] by 25-alpha-hydroxylase 
in the liver, which is the main metabolite in the circulation and 
can alternatively be consumed by nutrition. Finally, D3 and 
its most physiologically active metabolite, 1.25-dihydroxy D3 
(calcitriol), are mainly produced in the kidneys by 1-alpha-
hydroxylase (6,7). Calcitriol plays an immunoregulatory role 
by binding to the vitamin D receptor and acting on immune 
cells in an autocrine or paracrine manner (6). Epithelial 
cells, antigen-presenting cells, lymphocytes, mast cells, 
eosinophils, and innate lymphoid cells play a role in AD 
immunopathogenesis. T helper 2 (TH2) differentiation is 
stimulated by alarmins produced by epithelial cells. While 
there is TH2 dominance in the early period, other lymphocyte 
subgroups and the cytokines they produce come to the fore 
in the chronic phase along with TH2. In the acute phase, 
IL-4, IL-5, and IL-13 are produced from TH2 lymphocytes. 
Calcitriol, on the other hand, stimulates T-regulatory (Treg) 
cell differentiation and thus helps suppress the increased and 
uncontrolled inflammation observed in AD (5-7). Therefore, 
we hypothesized that vitamin D deficiency may be more 
common in patients with AD than in the normal population. 
There are not many studies in the literature examining both 
vitamin D deficiency and food sensitization in AD cases. In 
our study, we aimed to comparatively evaluate vitamin D 
levels in AD patients with and without food sensitization.

METHODS
The study was approved by the Biruni University Non-
invasive Research Ethics Committee (decision no: 2021/64-6, 
approval date: 17.12.2021). Informed consent was obtained 
from all participants. This cross-sectional retrospective 

study was conducted by examining the files of patients who 
were referred to our pediatrics allergy and immunology 
outpatient clinic because of persistent or recurrent eczema.

Patients
The study started by examining the files of patients who were 
diagnosed with eczema among the patients who applied 
to our hospital between August 2021 and February 2022. 
During this period, 250 eczema cases were detected, and 
it was noted that 113 cases were referred to the pediatric 
allergy and immunology outpatient clinic. Upon examining 
the files, 137 patients were excluded from the study 
because they did not come for follow-up, and 41 patients 
were excluded because their file data was not complete 
(Figure 1). As a result, it was found appropriate to include 
72 patients in the study. A control group comprised healthy 
children who applied to the pediatric outpatient clinic for 
routine control or check-up. Children with serum 25(OH)D3 
levels and blood test results were selected. Eighty healthy 
children of equivalent age and gender were randomized 
as the control group. Later the same parameters were 
compared between the patient and control groups. 

Study Design
Demographic data, gender, age, blood tests, absolute 
eosinophil count (AEC), serum 25(OH)D3 levels, presence of 
additional atopic disease, specific and total IgE levels, skin 
prick test results, examination findings, treatments applied, 
and responses given to treatment were noted from patient 
files. Values with serum 25(OH)D3 levels below 20 ng/mL 
were accepted as “vitamin D deficiency”. Cases with proven 
food sensitivity by serum-specific IgE and skin prick test. 
Total IgE levels below 100 kU/L were considered normal. 
Food-specific IgE levels below 0.35 kUA/L were considered 
negative. Histamine (10 mg/mL) was used as the positive 
control and saline as the negative control in the skin prick 
test panel. An induration greater than 3 mm was considered 
positive. Patients with a SCORAD index below 25 were 
considered “mild”, between 25 and 50 “moderate”, and 
above 25 “severe”.

Statistical Analysis
Data were analyzed using SPSS statistical software, version 
22 (SPSS Inc, Chicago, IL). Continuous variables are 
expressed as mean ± standard deviation and categorical 
variables as number (%). For comparisons, we used 
independent t-test and One-Way ANOVA for continuous 
variables and chi-square test for categorical variables. 
Pearson’s test was used for correlation analysis. P<0.05 was 
considered statistically significant.
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RESULTS
37.5% (n=27) of 72 patients included in the study were girls. 
The mean age was 3.8±3.6 years. When the file records of the 
patients were examined, the mean AEC was 632±711,4/mm3, 
and the mean total IgE level was 134 kU/L. The highest AEC 
was 4080/mm3, whereas the highest IgE value was 2000 kU/L. 
The mean AEC of the patient group was higher than that of 
the control group and was statistically significant (p<0.0001). 
The mean serum 25(OH)D3 level was 20.3±9.2 ng/mL. Vitamin 
D deficiency was detected in 30.6% (n=22) of the patients. In 
the control group, vitamin D deficiency was detected in 12.5% 
(n=10). It was statistically significant (p<0.0001). A comparison 
of the patient and control groups is given in Table 1.

The comparison according to the presence of vitamin D 
deficiency and food sensitization in the patient group is 
shown in Table 2. When the cases with vitamin D deficiency 
were compared according to gender, no significant 
difference was found (p=0.265). While food sensitization was 
observed in half of these cases (n=11), no food sensitization 
was observed in the other half. Food sensitization was proven 
in 40.2% (n=29) of all patients included in the study. When 
vitamin D deficiency was compared between patients with 
and without food sensitization, no statistically significant 
difference was found (p=0.921). When the total IgE level 
was compared between those with and without vitamin D 
deficiency, no statistically significant difference was found 
(p=0.48). There was a statistically significant difference 

in male gender between patients with and without food 
sensitization (p=0.006). Patients were compared according 
to the SCORAD index. Serum 25(OH)D3 levels and 
eosinophil counts were evaluated. There was a statistically 
significant difference between the groups, and the results 
are shown in Table 3.

DISCUSSION
Serum 25(OH)D3 levels have been examined in different 
patient groups in various scientific studies (8-11). Calcitriol 
increases its affinity and migration to cutaneous tissue by 
increasing the expression of C-C chemokine receptor type 
10 in T lymphocytes. The calcitriol produced suppresses 

Table 1. Comparison of study groups

Patients
(n=72)

Control 
(n=80) p-value

Gender

Female (n, %) 27 (37.5%) 23 (28.8%)
0.252

Male (n, %) 45 (62.5%) 57 (71.2%)

Age
(years, mean ± SD) 3.8±3.6 3.5±2.8 0.563

25(OH)D3
(ng/mL, mean ± SD) 20.3±9.2 29.3±6.7 <0.0001

Eosinophil 
(count/mm3, mean ± SD) 632±711.4 120±169.5 <0.0001

SD: Standard deviation, 25(OH)D3: 25-hydroxyvitamin D3

Figure 1. Study design
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TH1 differentiation in T lymphocytes, while inducing 
differentiation in the Treg cell direction. It also activates 
tolerogenic dendritic cells in skin tissue (6,7,11,12). In line 
with the basic information about this immune system, we 
can say that vitamin D plays an important immunoregulatory 
role in chronic cutaneous inflammation such as AD. 
Therefore, we evaluated the 25(OH)D3 levels in our patients 
with AD. There was statistically significant eosinophilia in 
our patients with severe eczema. Serum 25(OH)D3 levels 
were also significantly lower in these patients. We know 
that the number of eosinophils bound to IL-4 and IL-5 
produced by TH2 cells increases. Vitamin D deficiency may 
have led to decreased T regulatory cell differentiation and 
increased TH2 differentiation. We hypothesized that vitamin 
D deficiency may also facilitate eosinophilia and food 
sensitization.

While the mean serum 25(OH)D3 level of our study subjects 
(n=72) was 20.3±9.2 ng/mL, Galli et al. (13) found (n=89) 
48.3±40.6 ng/mL in their patients and Lara-Corrales et al. (14) 
found (n=77) 62.6±27.8 nmol/L in the study they conducted. 
Tromp et al. (15) found that low vitamin D levels were 
associated with increased eczema in their cohort study. In 
our study, we discussed the frequency of food sensitization 
and vitamin D deficiency in patients with eczema.

There is still no consensus on the optimal serum 25(OH)D3 
vitamin level (15). As a clinical team, we analyzed vitamin D 
deficiency and food sensitivity in patients with eczema. In 
our study, eleven of the eczema cases had both vitamin D 
deficiency and food sensitization.

Galli et al. (13) included 89 eczema cases in their study, and 
the median age was reported to be 68 months. In this study, 
patients were categorized into two groups: susceptible 
with serum IgE levels above 40 UI/mL and non-sensitive 
with serum IgE levels below 40 IU/mL. 57% of the cases 
were accepted as sensitive. The food sensitization rate 
was found to be 20.2% (n=18). When compared with this 
study, the rate of food sensitization in our study was higher, 

Table 2. Comparison of patient groups

D vitamin deficiency

p-valuePositive (n=22) Negative 
(n=50)

n (30.6%) n (69.4%)

Gender

Female 9 (40%) 18 (36%)
0.692

Male 13 (60%) 32 (64%)

Age, years 4.5±3.6 3.5±3.6 0.29

Food sensitization

Positive 11 (50%) 18 (36%)
0.265

Negative   11 (50%) 32 (64%)

Eosinophil 
(count /mm3), 
mean ± SD

551.3±588.2 667.4±762.1 0.52

Total IgE (IU/mL), 
mean ± SD 128.6±186 129.8±317 0.98

Food sensitization

Positive (n=29) Negative 
(n=43) p-value

n (%) n (%)

Gender

Female 5 (17%) 22 (51%)
0.006

Male 24 (83%) 21 (49%)

Age, years 2.7±2.6 4.5±4 0.03

25(OH)D (ng/mL), 
mean ± SD 19.1±10.7 21.2±8.1 0.34

Eosinophil (count 
/mm3), 
mean ± SD

791.5±830.8 524.3±604.9 0.11

Total IgE (IU/mL), 
mean ± SD 150.2±347 98.7±138 0.38

SD: Standard deviation, 25(OH)D3: 25-hydroxyvitamin D3

Table 3. Comparison of patient groups according to SCORAD index

Mild
(n=35)

Moderate
(n=29)

Severe
(n=8) p-value

Gender

Female (n, %) 13 (37.1%) 10 (34.4%) 4 (50%)
0.72

Male (n, %) 22 (62.9%) 19 (65.6%) 4 (50%)

Eosinophil (count/mm3, mean ± SD) 451.8±373.8 551.3±587.2 1712.5±1045.8 <0.0001*

25(OH)D3 (ng/mL, mean ± SD) 24.9±8.6 17.3±6.8 11.3±9.2 <0.0001*

*Post-hoc analyzed with tukey test: For eosinophil mild versus modarete p=0.79; mild versus severe p<0.0001; moderate versus severe p<0.0001. For 25(OH)D3 mild 
versus modarete p=0.001; mild versus severe p<0.0001; moderate versus severe p=0.154
SD: Standard deviation, 25(OH)D3: 25-hydroxyvitamin D3
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quantitatively 40.2% (n=29). However, we grouped the cases 
that we considered sensitive not only by looking at the IgE 
level but also according to the results of the food-specific 
IgE skin prick test. While the mean total IgE value of the 
case group with food sensitivity in the study of Galli et al. 
(13) was 577.0±994 kU/L and the mean vitamin D level was 
48±41.6 ng/mL, the mean total IgE value of our cases with 
food sensitization accompanied was 150.2±347 kU/L and 
their mean vitamin D level was 19.1±10.7 ng/mL.

Patients with food sensitization had a higher mean AEC 
than those without food sensitization. In case of vitamin D 
deficiency, it can be predicted that a predisposition may 
develop to hypersensitivity response or autoimmunity. 
Various scientific studies have shown that calcitriol 
replacement may be clinically beneficial for the treatment 
of inflammatory and autoimmune diseases (5,6,12,16). 
There is no definite consensus regarding the use of 25(OH)
D3 replacement as a treatment (17-19). Kim et al. (17) 
suggested in their meta-analysis that serum 25(OH)D3 
levels are important for the treatment of AD. In this meta-
analysis, a significant difference was observed between 
serum 25(OH)D3 levels when the patient and control groups 
were compared. Detection of vitamin D deficiency and 
vitamin D replacement in patients with eczema may benefit 
treatment. However, prospective studies are required to 
evaluate the efficacy of vitamin D replacement in treatment.

The limitation of our study is that it was retrospective and 
blood tests could not be re-evaluated after treatment in 
all patients. Therefore, serum 25(OH)D3 levels should be 
checked again after treatment.

CONCLUSION
In patients with severe eczema, serum vitamin D levels 
were significantly lower. We examined vitamin D deficiency 
in eczema patients who applied to us as a clinical team. 
According to our study, both food sensitization and vitamin 
D deficiency should be investigated in patients with eczema. 
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Objective: The aim of this study was to determine the level of fear, anxiety, and obsession caused by the coronavirus disease-2019 (COVID-19) 
pandemic in hemodialysis (HD) and peritoneal dialysis (PD) patients, and to make a comparison with healthy individuals.

Methods: This analytical cross-sectional study was conducted with 162 people (n=162) who were HD or PD patients or healthy individuals when 
lockdown measures were in force. Data were collected using a personal information form, the coronavirus anxiety scale (CAS), the obsession 
with COVID-19 scale (OCS), and the fear of COVID-19 scale. 

Results: The fear and OCS scores of the PD patients were significantly higher than those of the HD patients and healthy individuals (p<0.01). 
There was no difference between the groups with regard to the CAS scores. Positive correlations were found in the study between the COVID-19 
Fear scale and the CAS and OCS (r=0.353; r=0.564 respectively; p<0.01). A positive correlation was also found between the COVID-19 anxiety 
scale and OCS (r=0.331; p<0.01).

Conclusion: The fear, anxiety, and obsession levels of HD patients were similar to those of healthy individuals, but higher in PD patients. It is 
recommended that doctors and nurses should provide and maintain social and psychological support in extraordinary situations such as the 
pandemic, especially to patients with chronic illnesses such as PD patients who have to perform their own treatment at home, in order to reduce 
levels of fear, anxiety, and obsession.

Keywords: Anxiety, COVID-19, fear, hemodialysis, peritoneal dialysis, obsession, healthy individual

ABSTRACT

ÖZ

Amaç: Bu çalışmanın amacı, hemodiyaliz (HD) ve periton diyalizi (PD) hastalarında koronavirüs hastalığı-2019 (COVİD-19) pandemisinin neden 
olduğu korku, kaygı ve takıntı düzeyini belirlemek ve sağlıklı kişilerle karşılaştırma yapmaktır.

Gereç ve Yöntem: Bu analitik-kesitsel çalışma sokağa çıkma yasağı önlemlerinin yürürlükte olduğu zamanda HD, PD hastaları ve sağlıklı bireyler 
olmak üzere 162 (n=162) kişi ile yapıldı. Veriler kişisel bilgi formu, COVİD-19 korku ölçeği, koronovirüs anksiyete ölçeği (CAS) ve COVİD-19 ile 
takıntı ölçeği (OCS) ile toplandı.

Bulgular: PD hastalarının korku ve OCS puanları HD hastaları ve sağlıklı bireylere göre anlamlı olarak daha yüksekti (p<0,01). CAS puanları 
açısından gruplar arasında fark yoktu. Çalışmada COVİD-19 korkusu ölçeğiyle, sırasıyla CAS ve OCS arasında pozitif yönlü korelasyon bulundu 
(r=0,353; r=0,564; p<0,01). COVİD-19 anksiyete ölçeğiyle OCS arasında da pozitif yönlü ilişki bulundu (r=0,331; p<0,01).

Sonuç: HD hastalarının korku, anksiyete ve obsesyon düzeyleri sağlıklı bireyler ile benzer iken PD hastalarında yüksekti. Pandemi gibi olağanüstü 
durumlarda özelikle tedavilerini evde kendileri sürdürmek zorunda kalan PD hastaları gibi kronik hastalığı olan hastalarda hekim ve hemşireleri 
tarafından korku, anksiyete ve obsesyon düzeylerinin azaltılmasına yönelik sosyal ve psikolojik desteğin sağlanması ve sürdürülmesi önerilmektedir.
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INTRODUCTION
The coronavirus disease-2019 (COVID-19) first appeared in 
the city of Wuhan in China in December 2019, but spread 
quickly and within a short time affected the entire world. 
The World Health Organization declared it a pandemic on 
March 11, 2020 (1,2). Since its first appearance, the virus has 
caused the deaths of more than 6 million people (COVID-19 
Visualizer, 2022 June 29). As COVID-19 continued its spread, 
the first case was reported in Türkiye on March 11, 2020, and 
from that date, measures were introduced to limit the spread 
of the virus, including working from home, the closure of 
all educational institutions, restaurants, culture and sport 
facilities, and public transportation systems, the restriction 
of travel, a lockdown, the restriction of the gathering of 
groups of people, and the enforcement of social distancing.

Most people who are infected with the COVID-19 show only 
slight or moderate symptoms that do not necessitate any 
particular treatment. However, in patients receiving dialysis 
treatment for end-stage renal disease (ESRD), there is a 
higher risk of serious clinical progress and a worse outcome 
(3). In renal failure patients who need hemodialysis (HD) or 
peritoneal dialysis (PD) to maintain their lives, COVID-19 
increases the rate of morbidity and mortality when their 
immune system is under pressure because of uremia or 
they have more than one illness at the same time (4,5). At 
this time, both healthy people and the chronically ill are 
subjected to social isolation, separation from friends and 
family, and restrictions on their lives. The pandemic has 
increased the need for social support, especially for the 
chronically ill, such as those with end-stage renal failure. For 
this reason, cutting off social support as part of lockdown 
or an isolation strategy may negatively affect mental health, 
especially in at-risk groups, resulting in an unwillingness to 
accept health services, not going regularly for check-ups or 
going late, or developing a negative attitude toward health 
workers because of fear of infection (6). 

The pandemic has been shown to have increased levels 
of fear, anxiety and obsession in the general population 
(7,8) and the knowledge that their risk of infection with 
COVID-19 is high, that they can become seriously ill, and 
that they may have a greater risk of death can cause greater 
fear, anxiety, and obsession in ESRD patients than in healthy 
individuals. All of these negative feelings can naturally 
have negative effects on mental health and on conformity 
to and continuation of treatment in the chronically ill (9). 
Accordingly, the aim of this study was to compare the levels 
of fear, anxiety, and obsession caused by the COVID-19 
pandemic in patients receiving HD and PD treatment.

METHODS

Participants and the Procedure
This analytical cross-sectional research was conducted with 
healthy individuals and ESRD patients receiving treatment 
at the dialysis unit of a teaching and research hospital in 
İstanbul, Türkiye, between April 1 and 30, 2021, when 
lockdown measures were in force.

The study was conducted with adult (>18 years of age) 
patients and healthy individuals. The first and second groups 
comprised 50 HD patients (90.5%) and 31 PD patients (90.7%), 
respectively, who were regularly being followed up at the 
dialysis unit of a teaching and research hospital in Istanbul. 
The third group consisted of 81 healthy individuals who 
came to the hospital as friends or relatives of patients and 
who were contacted using a simple sampling method. Thus, 
162 people were included in the study. Individuals who were 
aged 18 or more, had no communication impediment, had 
no psychiatric diagnosis, were literate, had a diagnosis of 
ESRD and were undergoing treatment for it, or were healthy 
individuals without any chronic disease were included in 
the research. Patients were included if they had been on 
regular HD (three times weekly, four hours per session) or 
PD (continuous ambulatory PD or automated PD) for at 
least three months. The data collection instruments were 
handed out to the participants and then collected after 
completion. Completing the data collection instruments 
took approximately 10-15 minutes.

The patients and healthy individuals were informed about 
the study, and signed informed consent forms were 
obtained according to the Helsinki Declaration before they 
were included in the study. Before starting the research, 
approval was obtained from the Ministry of Health (2021-
02-07T14_34_35) and from the Ethics Committee of Alanya 
Alaaddin Keykubat University Faculty of Medicine Clinical 
Research Ethics Committee (decision no: 05-05, date: 
10.03.2021). Institutional permission was obtained from the 
hospital where the research was conducted.

Measures 
Data collection was achieved using a personal information 
form, created by the researchers after a scan of the literature 
and consisting of 16 questions on sociodemographic 
characteristics and HD and PD patients’ clinical parameters 
(4,10-12), the coronavirus anxiety scale (CAS), the obsession 
with COVID-19 scale (OCS), and the fear of COVID-19 scale 
(FCV-19S) (13-15).

The FCV-19S was developed to measure the levels of fear 
arising from COVID-19. The scale has a single dimension and 
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seven items of five-way Likert type (1= I definitely disagree, 
5= I definitely agree). Item-total correlations were between 
0.47 and 0.56, and factor loads varied 0.66 and 0.74. Internal 
consistency was high (α=0.80), and test-retest reliability was 
at an acceptable level (r=0.72). A higher score on the scale 
indicates a higher level of fear related to COVID-19 (13). 
The Turkish version of the scale has powerful psychometric 
characteristics (11). In this study, the Cronbach’s alpha was 
0.87.

The OCS measures an individual’s experience of persistent 
and disturbing thoughts related to COVID-19 over the 
previous two weeks. It is a four-item self-reporting instrument 
in which each item is evaluated on a five-point scale from 0 
(not at all) to 4 (almost every day). The score range is 0-16, and 
higher scores indicate a higher rate of obsessive thought. A 
score of 7 or more indicates a problematic or dysfunctional 
thought. It is a reliable (α>0.83) and valid instrument (14). 
The Turkish version of the scale was used (10). In our study, 
the Cronbach’s alpha was found to be 0.600.

The CAS is a five-item scale scored between 0 (not at all) and 
5 (almost every day). Measures an individual’s experience of 
anxiety related to COVID-19 over the previous two weeks. 
The score is between 0 and 20, and the cutoff score is 9. 
High scores are considered problematic. The internal 
consistency of the scale was high (α=0.93). The scale has 
high diagnostic characteristics, with 90% sensitivity and 
85% specificity (15). The Turkish version used has powerful 
psychometric characteristics (10). Cronbach’s alpha in our 
study was 0.828.

Statistical Analysis 
The program Number Cruncher Statistical System 2007 
(Kaysville, Utah, USA) was used for the statistical analyses, 
and descriptive statistical methods (mean, standard 
deviation, median, frequency, percentage, minimum, 
maximum) were used in the evaluation of the study data. 
The conformity of quantitative data to normal distribution 
was tested using the Shapiro-Wilk test and graphical 
examinations. In comparisons of quantitative data that 
showed normal distribution between more than two 
groups, one-way variance analysis and Bonferroni two-way 
evaluations were used. In comparisons of quantitative data 
that did not show normal distribution between more than 
two groups, the Kruskal-Wallis test and the Dunn-Bonferroni 
test were used. The Pearson chi-square test and Fisher-
Freeman-Halton exact test were used for the comparison 
of qualitative data. The Spearman correlation test was used 
to evaluate correlations between quantitative variables. 
Statistical significance was taken as p<0.05.

RESULTS
Table 1 shows the sociodemographic data of the participants. 
As a whole and as groups, the distributions of the 
participants were similar in terms of gender, marital status, 
education status, and economic status (p>0.05). The mean 
age of individuals included in the study was 48.14±14.52, 
and there was no statistically significant difference in the 
mean ages of the PD and HD patients. The mean age of the 
healthy individuals was found to be significantly lower than 
that of the HD and PD patients (p<0.01). No statistically 
significant difference was found between the groups of 
participants according to whether they had had COVID-19, 
whether they received support from their families, or 
whether family members had had COVID-19 (p>0.05). All 
HD patients received HD treatment three times a week, 
and the primary diagnosis of 50% was hypertension. The 
HD patients had been on dialysis for a mean of 64.90±42.47 
months. Examining the clinical characteristics of the PD 
patients, it was observed that the type of dialysis of 58.1% 
was continuous ambulatory PD. The primary diagnosis was 
38.7% hypertension, and they had been receiving treatment 
for a mean of 50.65±32.19 months.

Table 2 shows the participants’ mean FCV-19S, CAS, 
and OCS scores. The mean score obtained from the 
participants on the FCV-19S was 17.85±6.21, and there was 
a statistically significant difference between the groups 
(p<0.01). According to two-way comparisons to determine 
the difference, the mean scores of PD patients on the FCV-
19S were higher than those of healthy individuals and HD 
patients (p<0.01).

The total mean score on the CAS was 1.09±2.5, and there 
was no statistically significant difference between the 
groups (p>0.05).

The participants’ mean score on the OCS was 3.35±2.26, 
and a statistically significant difference was found between 
the groups (p<0.01). According to two-way comparisons, 
the scores obtained by PD patients on the OCS were 
significantly higher than those of healthy individuals or HD 
patients (p<0.05).

Table 3 shows the correlation between fear of COVID-19, 
CAS, and OCS scores. A weak positive correlation was found 
between the total mean score on the FCV-19S and CAS 
(r=0.353; p<0.01). A medium-level positive correlation was 
found between the total mean score on the FCV-19S and 
OCS (r=0.564; p<0.01). A weak but statistically significant 
positive correlation was found between the mean CAS 
score and the mean total OCS score (r=0.331; p<0.01).
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Table 1. Demographic, clinical and sociocultural data of the participants

All (n=162)
n (%)

HD (n=50)
n (%)

PD (n=31)
n (%)

Healthy
individual (n=81) p-value

Mean age (years); mean ± SD 48.14±14.52 54.20±16.01 51.19±11.80 43.23±12.82 a0.001**

Sex
Female 87 (53.7) 22 (44) 19 (61.3) 46 (56.8)

c0.232
Male 75 (46.3) 28 (56) 12 (38.7) 35 (43.2

Primary kidney 
disease

Hypertension 25 (50) 12 (38.7)

Diabetes mellitus 13 (26) 4 (12.9)

Glomerulonephritis 7 (14) 3 (9.7)

Cystic kidney disease 1 (2) 2 (6.5)

Other/unknown 4 (8) 10 (32.3)

Dialysis vintage (months); median (min-max)
Mean ± SD

60 (6-156)
64.90±42.47

52 (6-126)
50.65±32.19

Marital status Married 107 (66.0) 30 (60.0) 24 (77.4) 53 (65.4) c0.270

Education

Literate 28 (17.3) 11 (22.0) 7 (22.6) 10 (12.3)

b0.203
Primary/secondary school 83 (51.2) 29 (58.0) 14 (45.2) 40 (49.4)

High school 44 (27.2) 8 (16.0) 10 (32.3) 26 (32.1)

University or higher 7 (4.3) 2 (4.0) 0 (0.0) 5 (6.2)

Economical 
status

Income less than expenses 68 (42.0) 26 (52.0) 12 (38.7) 30 (37.0)
c0.150Income equals expense 75 (46.3) 19 (38.0) 18 (58.1) 38 (46.9)

Income more than expenses 19 (11.7) 5 (10.0) 1 (3.2) 13 (16.0)

Family 
member 
support

Anytime 96 (59.3) 33 (66.0) 22 (71.0) 41 (50.6)
c0.143Never 32 (19.8) 9 (18.0) 6 (19.4) 17 (21.0)

Sometime 34 (21.0) 8 (16.0) 3 (9.7) 23 (28.4)

COVID-19 diagnosis 40 (24.7) 14 (28.0) 9 (29.0) 17 (21.0) c0.547

COVID status of family members 45 (27.8) 8 (16.0) 11 (35.5) 26 (32.1) c0.077

Type of kidney 
replacement 
therapy 

HD    Three per week
PD     CAPD 
          APD

50 (100) 18 (58.1)
13 (41.9)

HD: Hemodialysis, PD: Peritoneal dialysis, CAPD: Continuous ambulatory peritoneal dialysis, APD: Automated peritoneal dialysis, COVID-19: Coronavirus disease-2019, 
SD: Standard deviation, min-max: Minimum-maximum
aOne-Way ANOVA, bFisher-Freeman-Halton test, cPearson chi-square test, **p<0.01, significant p-values are written in bold

Table 2. FCV-19S, CAS, and OCS scores of participants by total and groups

All (n=162) HD (n=50) PD (n=31) Healthy individual 
(n=81) p-value

FCV-19S score: mean ± SD
Median (min-max)

17.85±6.21 16.76±5.29 24.35±4.67 16.02±5.64
d0.001**

18 (7-31) 17 (7-29) 25 (12-31) 16 (7-26)

CAS score: mean ± SD
Median (min-max)

1.09±2.5 1.22±2.44 1.9±3.92 0.7±1.66
d0.206

0 (0-16) 0 (0-10) 0 (0-16) 0 (0-10)

OCS score: mean ± SD
Median (min-max)

3.35±2.26 3.4±1.88 4.97±2.01 2.7±2.26
d0.001**

3 (0-10) 3 (0-7) 5 (2-10) 2 (0-10)

FCV-19S: Fear of COVID-19 scale, CAS: Coronavirus anxiety scale, OCS: Obsession with COVID-19 scale, COVID-19: Coronavirus disease-2019, HD: Hemodialysis,  
PD: Peritoneal dialysis, SD: Standard deviation, min-max: Minimum-maximum , dKruskal Wallis Test, **p<0.01
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DISCUSSION
Our study is the first to compare the state of fear, obsession, 
and anxiety in HD and PD patients and healthy individuals 
in the COVID-19 pandemic. It was found in our study that 
the pandemic caused fear, anxiety and obsession in all 
individuals, whether or not they had a chronic illness, and 
that fear, anxiety and obsession were greater in PD patients 
than in HD patients and healthy individuals. The mean ages 
of HD and PD patients in our study were similar, and the 
mean age of healthy individuals was significantly lower. 
The HD, PD, and healthy groups were similar in terms of 
gender, economic status, and educational status. There was 
no significant difference between the groups of participants 
about support by family members, having had COVID-19, 
or having a family member who had had COVID-19.

In its early stages, the outbreak of COVID-19 caused 
worldwide fear, anxiety, and uncertainty. Uncertainty and 
feelings such as fear, unhappiness, and helplessness felt 
because of worry about the disease caused intense stress 
(9). In our study also, the participants’ fear of COVID-19 
was found to be at a medium level. It was also found in a 
comparison between the groups that the fear of COVID-19 
in PD patients was significantly greater than that in HD 
patients or healthy individuals. In a meta-analysis by Luo et 
al. (8), it was determined that fear of COVID-19 was high 
worldwide. In a study by Bakioğlu et al. (16), the fear of 
COVID-19 in chronically ill individuals was greater than in 
individuals who were not chronically ill. Haktanir et al. (17) 
reported that no significant difference was found between 
healthy individuals and those who were chronically ill. It was 
found in our study that there was no significant difference in 
levels of fear between HD patients and healthy individuals 
included in the study. This result is similar to that of Haktanir 
et al. (17). However, in our study, the fear levels of the 
PD patients were found to be greater than those of the 
healthy individuals, and this result is similar to the study by 
Bakioğlu et al. (16,17). All clinics in hospitals were set aside 
for COVID-19 treatment, but HD units continued to accept 

and treat patients. It is thought that the fear levels of PD 
patients were higher because PD patients had to manage 
their own treatment at home, hospitals did not accept 
patients other than in an emergency, all clinics were set 
aside for COVID-19 treatment, intensive care units were full 
of COVID-19 patients, social support was reduced because 
of the lockdowns, and all sources of information during the 
pandemic emphasized that COVID-19 had a greater effect 
on those with chronic health problems. 

Anxiety plays an important role in our ability to continue our 
lives, but when it is at a high level, it prevents us from acting 
and continuing our daily lives and can sometimes even put 
us in danger (18). This study was conducted using people 
who were particularly sensitive to COVID-19 infection, 
and their general anxiety was found to be 44.7% (19). In a 
study by Hyland et al. (20), it was found that two out of four 
(27.7%) people who were in quarantine for COVID-19 had 
general anxiety disorder and depression. The mean score 
obtained from the participants in our study on the CAS was 
below the cutoff point, and no significant difference was 
found between the groups. Recently, in a study by Karaca 
et al. (12) comparing the psychological state of HD and 
PD patients in the period of social isolation because of 
COVID-19, it was reported that the scores obtained by PD 
patients on the hospital anxiety and depression scale were 
higher than those of HD patients, although the difference 
was not significant. In our study, the scores obtained on the 
COVID-19 anxiety scale by PD patients were higher than 
those of HD patients and healthy individuals, although this 
difference was not significant. It is thought that the high fear 
levels of patients with PD increased their levels of anxiety.

COVID-19 is a fast-spreading disease, and for this reason, 
measures were taken at a national and global level so that 
it would not affect the broader population. These measures 
included staying at home, regular hand washing, keeping a 
distance of at least 1 meter between people, using masks, 
washing produce brought into the house, and ventilation. 
Continuing the use of these measures for a long time 
causes obsessive behavior in people (21-23). In our study, it 
was found that the scores of PD patients on the obsession 
scale were significantly higher than those of HD patients or 
healthy individuals. In a study by Abba-Aji et al. (22) with 6041 
people in the early period of the pandemic, it was reported 
that the prevalence of symptoms of obsessive-compulsive 
disorder was higher than before the pandemic. In our study, 
it was found that obsession levels were high in PD patients 
but low in HD patients and healthy individuals (22). This 
is because PD patients are far away from a dialysis center 
and manage all their treatment for themselves at home; 

Table 3. The relationship between FCV-19S, CAS, and OCS 
scales

CAS OCS 

r p r p

FCV-19S 0.353† 0.001** 0.564† 0.001**  

CAS - - 0.331† 0.001**

†r= Spearman correlation coefficient, **p<0.01. Significant p-values are written 
in bold.
CAS: Coronavirus anxiety scale, FCV-19S: Fear of COVID-19 scale, OCS: 
Obsession with COVID-19 scale, COVID-19: Coronavirus disease-2019
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they perform their own dialysis; they pay more attention to 
measures such as regular hand washing, hygiene, and the 
use of face masks and gloves to avoid infection with the virus; 
and they regularly see news of COVID-19-related deaths on 
the media, which puts them into a state of obsession, so 
that their obsession levels may rise. It is thought that the low 
levels of obsession in the HD patients compared with the PD 
patients in our study arises from the high level of protective 
measures in HD units – drawing curtains between patients, 
not entering the unit without a mask, wearing a mask 
throughout the session, restricting entry and exit, and use of 
personal protective equipment by the staff – and from the 
provision of a fault-free service. During their treatment, HD 
patients can establish face-to-face communication with the 
health team, they can ask the doctors and nurses questions 
about COVID-19 face to face, they can share their concerns 
and worries, and they can communicate with other patients, 
socialize, and share their feelings, which may reduce their 
fear, anxiety, and obsessions.

The lack of confidence, fear of uncertainty, and strict 
measures taken have awakened a strong emotional reaction 
in the general population, which may lead to psychological 
problems. It was found in our study that emotional reactions 
such as fear, anxiety, and obsession, which could cause 
psychological problems, were felt particularly in the PD 
group, who had to manage their treatment at home by 
themselves and who were socially isolated to a greater 
extent than the HD group or healthy individuals.

CONCLUSION
It was found in our study that the levels of fear, anxiety, 
and obsession of HD patients were similar to those of 
healthy individuals, but in PD patients they were higher. 
It is recommended that in extraordinary situations such 
as the pandemic, doctors and nurses should provide and 
maintain social and psychological support to lower levels 
of fear, anxiety, and obsession in the chronically ill, such as 
PD patients who are obliged to carry on their treatment by 
themselves at home.
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COVİD-19 Tanılı Hastalarda Mutasyon Farklılığının Sistemik İmmün 
Enflamasyon İndeksi Üzerine Etkisi

 Deniz Yılmaz1,  Felemez Arslan1,  Ezgi Şahin1,  Betül Erişmiş1,  Faruk Karandere1,  İnci Öztel1, 
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Objective: Mutations in coronavirus 2 [severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)] are a considerable issue. It could affect 
the infectivity and outcome of coronavirus disease-2019 (COVID-19) infection. In this prospective study, we compared the characteristics and 
outcomes of the main SARS-CoV-2 variants in our non-intensive care unit pandemic service inpatients.

Methods: In this study, 2,090 COVID-19 inpatients were included. The numbers of patients with alpha (group 1), delta (group 2), and omicron 
(group 3) variants were 701, 699, and 690, respectively. 

Results: The median age of group 3 patients was significantly higher than that of the others, and the female/male ratio and presence of diabetes 
mellitus of group 1 patients were significantly lower than those of the others (p<0.05, both). Regarding the hospital stay period and outcome, 
group 1 patients had the highest mortality rate (p<0.05, Eta square =0.12). Regression analysis showed that the presence of the alpha variant, 
severe chest computed tomography findings and chronic kidney disease, long hospital stay, and high serum C-reactive protein and D-dimer 
levels at admission were risk factors for a poor outcome.

Conclusion: Early admission and/or easily obtainable clinical and laboratory determinant parameters of poor outcome could be a pathfinder for 
clinicians and/or researchers dealing with this challenging contagious viral disease.

Keywords: SARS-CoV-2, alpha, delta, omicron, COVID-19

ABSTRACT

ÖZ
Amaç: Koronavirüs 2'deki mutasyonlar [şiddetli akut solunum sendromu koronavirüs 2 (SARS-CoV-2)] önemli bir sorundur. Bulaşıcılığı ve 
koronavirüs hastalığı-2019 (COVİD-19) enfeksiyonunun sonucunu etkileyebilir. Bu prospektif çalışmada, yoğun bakım ünitesi dışı pandemi 
servislerinde yatan hastaların ana SARS-CoV-2 varyantlarının özellikleri ve sonuçları karşılaştırmaya çalışıldı.

Gereç ve Yöntem: Bu çalışmaya toplam 2.090 COVİD-19 tanısı ile yatan hasta dahil edildi. Alfa (grup 1), delta (grup 2) ve omicron (grup 3) 
varyant hasta sayısı sırasıyla 701, 699 ve 690 idi.

Bulgular: Grup 3 hastalarının ortanca yaşı diğerlerinden anlamlı olarak yüksekti ve grup 1 hastalarının kadın/erkek oranı ve diabetes mellitus varlığı 
diğerlerinden anlamlı derecede düşüktü (p<0,05, her ikisi de). Hastanede yatış süresi ve yatış komplikasyonu ile ilgili olarak, grup 1’deki hastalar 
en yüksek mortalite oranına sahipti (p<0,05, Eta kare =0,12). Regresyon analizi; alfa varyantı varlığının, şiddetli toraks bilgisayarlı tomografi 
bulgularının, kronik böbrek hastalığının, hastanede uzun yatış süresinin, başvuru sırasındaki yüksek serum C-reaktif protein ve D-dimerinin 
morbidite ve mortalite için risk faktörleri olduğunu gösterdi.

Sonuç: Bu erken dönemdeki yatış ve/veya komplikasyon sonucunun pratik olarak elde edilebilen klinik ve laboratuvar belirleyici parametreleri, 
bu tür zorlu bulaşıcı viral hastalıklarla ilgilenen klinisyen ve/veya araştırmacılar için yol gösterici olabilir.

Anahtar Kelimeler: SARS-CoV-2, alpha, delta, omicron, COVİD-19
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INTRODUCTION
Coronavirus disease-2019 (COVID-19) is a highly contagious 
viral infection (1). Although severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) demonstrates a 
somewhat lower mutational rate than other RNA viruses, 
approximately 12,800 mutations have been identified 
(2). The well-known variants are alpha B.1.1.7 (known as 
20I/501Y.V1, VOC 202012/01), beta B.1.351 (known as 501Y.
V2), and gamma P.1 (known as alpha, delta, and omicron) 
are the main determining responsible variants for COVID-19 
infection in Türkiye World Health Organization (3). The last 
VOC of the SARS-CoV-2 virus is the omicron (4). Alpha, delta, 
and omicron are the main determining variants responsible 
for COVID-19 infection in Türkiye (5). As mentioned in a study 
by Loucera et al. (6), combining genomic data with patients’ 
clinical data will help us better understand the effect of 
mutations on the outcome of this challenging infection. 
To the best of our knowledge (at least in Türkiye), there 
are no studies assessing patients’ early admission clinical, 
laboratory, and radiological characteristics according to 
the variants of SARS-CoV-2 viruses. In this retrospective 
study, we attempted to study these issues in our hospital’s 
non-critical alpha, delta, and omicron variants infected by 
COVID-19 in-patients. 

METHODS
This retrospective study was approved by University of 
Health Sciences Türkiye, Bakırköy Dr. Sadi Konuk Training 
and Research Hospital’s Clinical Research Ethics Committee 
(decision no: 2022-12-18, date: 20.06.2022). Data of the 
above-mentioned hospital’s medical pandemic services for 
COVID-19 patients were collected. According to the dates 
of predominance of alpha (01 April-30 June 2021), delta (01 
August-30 November 2021), and omicron (01 January-30 
April 2022) variants, COVID-19 patients were divided into 
group 1 (alpha), group 2 (delta), and group 3 (omicron), 
respectively. 

Inclusion criteria;

1. Age >18 years old,

2. Positivity of the COVID-19 real-time reverse transcriptase 
polymerase chain reaction test at admission,

3. Presence of first-day admission laboratory records.

Exclusion criteria;

1. Those who were discharged at their request before 
completing their treatment and follow-up,

2. Taking medications that could affect routine laboratory 
measures (such as steroids, chemotherapy, radiotherapy, 

etc.) (within one month of the diagnosis of COVID-19 
infection).

Behind demographic, clinical characteristics, and the 
outcome of the patients, their early admission laboratory 
and radiology investigations were recorded. In addition, 
comorbidities [such as hypertension (HT), diabetes mellitus 
(DM), ischemic heart disease, etc.] were recorded. Chronic 
kidney disease (CKD) stage ≥2 was also included in the 
analysis (7). 

Chest computed tomography (CT) scoring system;

The semiquantitative CT severity scoring system was used 
(8). The scoring system was as follows: 0= no involvement, 1= 
less than 5% involvement, 2=5-25% involvement, 3=26-50% 
involvement, 4=51-75% involvement, and 5 more than 75% 
involvement. The sum of these yields a total score ranging 
from 0 to 25 points. A score of 0-8 is accepted as mild, 9-16 
as moderate, and ≥17 as severe lung involvement.

Systemic immune-inflammation index;

This blood parameter was calculated using the formula: 
neutrophil × platelet (PLT)/lymphocyte (9).

Statistical Analysis
Statistical analyses were performed using the SPSS 22.0 
statistical package for Windows. Our study parameters 
data showed a non-normal distribution. Therefore, 
the description of data was expressed by median and 
interquartile range. For categorical measures, ratios and/
or percentages were used. For the comparison of the 2 
groups, the Mann-Whitney U test was used. Otherwise, 
the Kruskal-Wallis test was used for the comparison of ≥3 
groups parameters. The Games Howell test was used as a 
post-hoc test of the Kruskal-Wallis test. The effect size (ES) 
was determined using Eta square (η2) or epsilon square 
(ϵ2) tests, as appropriate. The values of these tests range 
between 0 (no association) and 1 (complete association) 
(1). A comparison of frequencies was performed by the 
chi-square test. For the degree of association, a Cramer’s 
V value was determined (between 0.0-1.0). A Cramer’s V 
value close to 0.00 indicates no association. A value >0.15 
indicates a strong association, and >0.25 indicates a strong 
association (10). Spearman tests were also used to evaluate 
the correlation between quantitative variables. Regression 
analysis was performed by putting the presence or absence 
of the nominal. Also by putting laboratory parameters 
(median value) into 2 different logistic regression models 
(Model: Forward LR) (adjusting od ratio at 95% confidence 
interval). A p-value <0.05 was accepted as significant for all 
others.
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Informed consent was obtained from each subject before 
the study. We are committed to protecting patient privacy 
and complying with the Declaration of Helsinki.

RESULTS
The final analysis was performed with 2,090 patients. The 
female/male ratio and median (minimum-maximum) age 
of them were 938 (44.90%)/1152 (55.10%), and 63.00 (18.00-
97.00) years old, respectively. The numbers of alpha, delta, 
and omicron variants were 701, 699, and 690, respectively. A 
comparison of the study parameters between alpha (group 
1), delta (group 2), and omicron (group 3) mutant patients 
is shown in Table 1. As seen in this table, the median age 
of group 3 patients was significantly higher than that of the 
other 2 groups (p<0.05, both, and ES =0.53). On the other 
hand, the female/male ratio and presence of DM in group 
1 patients were significantly lower than those in groups 2 
and 3 (p<0.05, all, and ES was 0.10, and 0.36, respectively). 
In addition, group 2 patients had a significantly lower rate 
of HT and cardiovascular disease (CVD) than the other 2 
groups (p<0.05, all, and ES was 0.10, and 0.09, respectively). 
The CKD rate of group patients was higher than that of 
the other two groups (p<0.05, and ES =0.11). Although the 
rate of patients with no comorbidities was lowest in group 
1, the rate of patients with 1, 2, and ≥3 comorbidities was 
significantly lower in group 2 (p<0.05, all, and ES =0.35). 
Regarding the hospital stay period and outcome, group 1 
patients had the longest hospital stay and highest mortality 
rate than the other two groups (p<0.05, both, and ES was 
0.81, and 0.12, respectively).

A comparison of the study parameters of our study of 
COVID-19 patients (n=2,090) according to the outcome 
of survival (n=1,704) or death (n=386) is shown in Table 2. 
Table 2 presents a comparison of the study parameters 
for our study of COVID-19 patients. The total number 
of patients in the study was 2,090, out of which 1,704 
survived and 386 unfortunately passed away. Those who 
died were significantly older than those who survived this 
infection (p<0.05, ES =1.99). The ratio of the F/M ratio 
of the dead patients was lower than that of the survived 
patients (154/232 versus 784/920, respectively, p<0.05 and 
EF =0.047). Regarding the comorbidities, the presence 
rates of HT, CKD, and CVD in the dead group were higher 
than those in the survived group (p<0.05, all, and ES was 
0.056, 0.069, and 0.074, respectively). On the other hand, 
the rate of the presence of DM was higher in the surviving 
group but not reached a statistical significance (p>0.05). 
Comparison according to the number of comorbidities 
showed a non-significant difference between the surviving 

and dead patient groups (p>0.05). The presence of severe 
chest CT findings at admission and hospital stay period of 
the dead patients was higher than the survived patients, 
while the early admission %SO2 levels showed an opposite 
pattern (p<0.05, all, and ES was 0.233 and 0383, 0.389, 
respectively). Regarding the early admission laboratory 
blood tests measure, the median Hgb level eosinophils, 
lymphocytes, and PLT counts were significantly higher in 
the survived, and the median remaining blood test levels 
were significantly higher in the dead patients’ group (for the 
details see Table 2). Table 2 provides detailed information 
about the study parameters in relation to the outcome of 
survival or death among COVID-19 patients. The results 
indicate that the presence of severe chest CT findings upon 
admission and the duration of hospital stay were more 
frequent in patients who did not survive compared with 
those who survived (p<0.05). Conversely, the levels of early 
admission %SO2 (oxygen saturation) showed the opposite 
trend, being higher in the survival group (p<0.05). The ES 
for these associations were 0.233 and 0.38. Regarding the 
early admission laboratory blood tests, the median levels 
of hemoglobin (Hgb), eosinophils, lymphocytes, and PLT 
counts were significantly higher in the group of patients 
who survived, whereas the median levels of the remaining 
blood tests were significantly higher in the group of patients 
who died. Further details can be found in Table 2.

The regression analysis of parameters that could affect the 
outcome is shown in Table 3. The mortality risk is 1.94 times 
higher in patients with alpha variants. There is a 1.25-fold 
mortality risk in the delta, but it was not significant (p>0.05); 
1.70 times in those with severe chest CT finding, 2.70 times 
in the presence of CKD, 1.02 times in mortality risk with 
one unit increase in length of stay, 0.92 times in mortality 
when income saturation increases by one unit, lactate 
dehydrogenase (LDH), C-reactive protein (CRP), D-dimer 
increases by n units mortality risk increases by 1,002, 
1,006, 1.04, respectively. Table 3 displays the results of the 
regression analysis conducted to examine the parameters 
that could impact the outcome. The findings reveal that 
individuals with alpha variants of COVID-19 have a 1.94 
times higher risk of mortality. Similarly, there was a 1.25-fold 
mortality risk associated with the delta variant, although 
this finding did not reach statistical significance (p>0.05). 
Moreover, the presence of severe chest CT findings was 
linked to a 1.70-fold higher mortality risk. Patients with CKD 
face a significantly elevated mortality risk of 2.70 times. 
Additionally, for every unit increase in the length of hospital 
stay, there is a 1.02 times higher mortality risk. Conversely, 
a one-unit increase in oxygen saturation levels leads to a 
mortality risk of 0.92 times. Furthermore, the mortality risk 
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Table 1. Comparison of study parameters according to mutations

Mutation

Parameter Alpha1
n=701

Delta2
n=699

Omicron3
n=690 p-value Effect size

Gender <0.001 0.10a

Female 261 (37.2%) 330 (47.2%) 347 (50.3%)

Male 440 (62.8%) 369 (52.8%) 343 (49.7%)

Post-hoc 1-2, 1-3

Age (years) <0.001 0.053b

Median 62.50 63.00 70.00

IQR 16.00 28.00 22.00

Q1-Q3 53.00-70.00 48.00-76.00 59.00-81.00

Range 18.00-97.00 18.00-95.00 20.00-97.00

Post-hoc 1-3, 2-3

Hypertension <0.001

Absent 330 (47.1%) 394 (56.4%) 309 (44.8%) 0.10a

Present 371 (52.9%) 305 (43.6%) 381 (55.2%)

Post-hoc 2-1, 2-3

Diabetes mellitus <0.001

Absent 226 (32.2%) 506 (72.4%) 473 (68.7%) 0.36a

Present 475 (67.8%) 193 (27.6%) 216 (31.3%)

Post-hoc 1-2, 1-3

Chronic kidney disease <0.001 0.11a

Absent 658 (93.9%) 651 (93.1%) 601 (87.1%)

Present 43 (6.1%) 48 (6.9%) 89 (12.9%)

Post-hoc 3-1, 3-2

Cardiovascular disease <0.001 0.09a

Absent 539 (76.9%) 581 (83.1%) 512 (74.2%)

Present 162 (23.1%) 118 (16.9%) 178 (25.8%)

Post-hoc 2-1, 2-3

Numbers of comorbidities <0.001 0.35a

0 119 (17.0%) 307 (43.9%) 172 (24.9%)

1 217 (31.0%) 146 (20.9%) 163 (23.6%)

2 200 (28.5%) 138 (19.7%) 196 (28.5%)

≥3 165 (23.5%) 108 (15.5%) 159 (23.0%)

Post-hoc 1-2, 1-3, 2-3

Chest CT findings <0.001 0.32a

Not severe 457 (65.3%) 590 (89.5%) 596 (92.7%)

Severe 243 (34.7%) 69 (10.5%) 47 (7.3%)

Mortality <0.001 0.12a

Survived 526 (75.0%) 583 (83.4%) 595 (86.2%)
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increased by 1,002, 1,006, and 1.04 times with each unit 
increase in LDH, CRP, and D-dimer levels, respectively. 
These results provide important insights into the various 
factors that can influence mortality outcomes.

DISCUSSION
In our study, the ratio of female/male in Alpha variant-
infected COVID-19 inpatients was significantly lower than 
the ratio of the other two variant-infected patient groups. 
On the other hand, the median age of the omicron variant 

Table 1. Continued

Died 175 (25.0%) 116 (16.6%) 95 (13.8%)

Post-hoc 1-2, 1-3

Duration of hospital stay (days) <0.001 0.081b

Median 14.00 9.00 9.00

IQR 11.00 8.00 9.00

Q1-Q3 14.00-20.75 6.00-14.00 6.00-15.00

Range 0.00-104.00 4.00-85.00 1.00-128.00

Post-hoc 1-2, 1-3

SII (x109 cells/L) <0.001 0.013b

Median 957.00 1043.80 1368.99

IQR 1553.36 1545.16 2202.98

Q1-Q3 513.95-2067.30 539,91-2085,07 676.91-2879.89

Range 4.33-720438.09 25.76-17818.18 0.00-22016.94

Post-hoc 2-3

Platelet count (x109 cells/L) <0.001 0.014b

Median 199.00 192.00 218.50

IQR 101.50 101.00 117.25

Q1-Q3 154.00-255.50 152.00-253.00 166.00-283.25

Range 9.00-954.00 26.00-803.00 8.00-1147.00

Post-hoc 3-1, 3-2

Lymphocyte count (x109 cells/L)  <0.001 0.008b

Median 1060.00 930.00 1040.00

IQR 830.00 750.00 950.00

Q1-Q3 710.00-1540.00 600.00-1350.00 660.00-1610.00

Range 2.10-1175.00 70.00-18340.00 40.00-144810.00

Post-hoc 1-2

Neutrophil count (x109 cells/L) <0.001 0.021b

Median 5150.00 5200.00 6670.00

IQR 4200.00 4230.00 5562.50

Q1-Q3 3700.00-7900.00 3520.00-
7750.00

4152.50-
9715.00

Range 40.00-18700.00 126.00-19720.00 0.00-30620.00

Post-hoc 3-1, 3-2

IQR: Interquartile range, CT: Computed tomography, SII: Systemic immune-inflammation index
Kruskal-Wallis test, Post-hoc: Games Howell test, statistically significant p<0.05.
aEta square [(η2), bEpsilon sqare (ϵ2) (degree of freedom =2)].
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Table 2. Comparison of study parameters according to outcomes

Outcome

Parameters Survived 
(n=1704) Died (n=386) df p Effect size

Age (years) 1 <0.001 0.199

Median 64.00 70.00

IQR 23.00 19.00

Range 18.00-96.00 25.00-97.00

Gender 1 0.029 0.047a

Female/male 784/920 154/232

Hypertension 1 0.010 0.056

Absent/present 865/839 168/218

Diabetes mellitus 1 NS 0.038

Absent/present 967/736 238/148

Chronic kidney disease 1 0.002 0.069

Absent/present 1573/131 337/49

Cardiovascular disease 1 <0.001 0.074

Absent/present 1573/129 336/50

Severe chest CT findings 1 <0.001 0.233

Absent/present 1426/229 217/130

Comorbidities 3 NS 0.054

0 497 (23.8%) 101 (28.6%)

1 429 (49.1%) 97 (53.8%)

2 443 (75.0%) 91 (79.3%)

≥3 335 (95.4%) 97 (100.0%)

Variants 2 <0.001 0.123a

Alpha 526 175

Delta 583 116

Omicron 595 95

Duration of hospital stay (days) 2074 <0.001 0.384

Median 10.00 16.00

IQR 8.00 11.00

Range 0.00-104.00 1.00-128.00

SII 2088 <0.001 0.199

Median 1014.00 1567.00

IQR 1595.00 2597.00

Range 0.00-720438.00 3.91-302.91

SO2 (%) 2084 <0.001 0.389

Median 94.00 91.00

IQR 4.00 8.00

Range 55.00-99.00 46.00-99.00
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Table 2. Continued

Hemoglobin (g/dL) 1881 <0.001 0.177

Median 12.50 11.90

IQR 2.73 2.85

Range 5.00-135.00 5.80-17.00

Hematocrit (%) 2071 0.007 0.089

Median 37.9 38.1

IQR 7.70 300.00

Range 11.50-509.00 18.00-506.00

White blood cell count (x106 cells/L) 2088 <0.001 0.119

Median 7120.00 8030.00

IQR 4930.00 6065.00

Range 1.38-96000.00 2.35-151220.00

Lymphocyte count (x109 cells/L) 2088 <0.001 0.278

Median 1060.00 770.00 

IQR 850.00 618.00

Range 2.10-88270.00 100.00-144810.00

Neutrophil count (x109 cells/L) 2088 <0.001 0.188

Median 5390.00 6985.00

IQR 4480.00 5405.00

Range 0.00-29180.00 550.00-30620.00

Eozinophil count (x109 cells/L) 2088 <0.001 0.207

Median 0.20 0.00

IQR 30.00 10.00

Range 0.00-2420.00 0.00-610.00

Platelet count (x103 cells/L) 2088 <0.001 0.163

Median 206.00 192.00

IQR 111.00 91.00

Range 11.00-1147.00 22.00-954.00

Glucose (mg/dL) 1989 <0.001 0.165

Median 144.00 152.00

IQR 99.58 109.00

Range 48.00-3801.00 14.00-4123.00

Creatinin (mg/dL) 2000 <0.001 0.432

Median 0.94 1.73

IQR 0.53 2.25

Range 0.10-231.00 0.32-96.00

Lactate dehydrogenase (U/L) 2073 <0.001 0.453

Median 309.50 459.00

IQR 168.25 328.00
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group was significantly higher than that of the other two 
groups (p<0.05, both). Previous studies also showed a 
higher rate of alpha infections in males than in females (11), 
but the emergence of new mutant variants and/or vaccines 
somewhat affected these issues (12). We should mention 

that the rate of known comorbidities (HT, DM, CKD, and 
CVD) that could affect the course and outcome of this 
disease was also different between the study groups. This 
should also be considered [the presence of severe chest 
CT findings and mortality rate, and duration of hospital stay 

Table 2. Continued

Range 44.00-5080.00 0.00-5200.00

Procalcitonin (ng/mL) 2042 <0.001 0.651

Median 0.14 2.00

IQR 0.30 10.72

Range 0.01-33872.00 0.03-22682.00

C-reactive protein (mg/L) 2058 <0.001 0.221

Median 88.00 178.00

IQR 113.00 205.00

Range 0.00-526.00 1.00-451.67

D-dimer (µg/mL FEU) 1989 <0.001 0.487

Median 0.74 2.86

IQR 1.19 4.83

Range 0.00-99.00 0.01-89.00

Fibrinogen (mg/dL) 1902 <0.001 0.172

Median 570.00 645.00

IQR 198.00 242.00

Range 152.00-1200.00 114.00-120.00

df: Degree of freedom, SO2: Early admission oxygen saturation, IQR: Interquartile range, CT: Computed tomography, SII: Systemic immune-inflammation index
aChi-square test

Table 3. Regression analysis results of study parameters according to outcome

Independent variables B S.E. Wald df Sig. Exp(B) 95% CI for EXP(B)

Variants 9,074 2 0.011

Alpha variant 0.664 0.221 9,008 1 0.003 1,943 1,259 2,998

Delta variant 0.23 0.202 1,296 1 0.255 1,259 0.847 1.87

Presence of severe chest CT findings (+) 0.532 0.186 8,223 1 0.004 1,703 1,184 2.45

CKD (+) 0.996 0.232 18,451 1 p<0.001 2,708 1,719 4,266

Duration of hospital stay (days) 0.02 0.007 8.65 1 0.003 1.02 1,007 1,033

Age (years) 0.05 0.006 62,553 1 p<0.001 1,052 1,039 1,065

Admission SO2 (%) -0.079 0.015 25,739 1 p<0.001 0.924 0.897 0.953

LDH (U/L) 0.002 0 37,668 1 p<0.001 1,002 1,002 1,003

CRP (mg/L) 0.006 0.001 46,542 1 p<0.001 1,006 1,004 1,008

D-dimer (µg/mL FEU) 0.039 0.005 52,892 1 p<0.001 1.04 1,029 1,051

Constant -0.759 1.57 0.234 1 0.629 0.468    

S.E.: Standard error, df: Degree of freedom, SO2: Early admission oxygen saturation, CI: Confidence interval, CT: Computed tomography, CKD: Chronic kidney disease, 
LDH: Lactate dehydrogenase, CRP: C-reactive protein
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were significantly higher in alpha variant group patients 
(in comparison to the other 2 groups) (p<0.05, all, and ES 
were 0.32, 0.12, and 0.08, respectively)] (12,13). Regarding 
the laboratory parameters, although most of them were 
significantly different between the groups, their ES was not 
significantly different (Table 1).

There was a significant difference in the study parameters 
of patients who survived or died from COVID-19 infection. 
Behind the statistical significance, most of these showed 
a somewhat high ES (Table 2). Regression analysis of all 
parameters that may affect the outcome of patients. As 
shown in Table 3, the presence of the Alpha variant infection 
was one of the important determinants of mortality. This 
variant increased the risk of mortality by 1.25 times. Previous 
studies also showed a high risk of hospitalization and death in 
patients with alpha variant COVID-19 infections. Significant 
differences were observed in the study parameters between 
COVID-19 patients who survived and those who succumbed 
to the infection. These differences were not only statistically 
significant but also demonstrated relatively high ES, as 
indicated in Table 2. To further explore the factors influencing 
patient outcomes, a regression analysis was conducted, 
considering all potential parameters. The results presented 
in Table 3 highlight the significance of alpha variant 
infection as a crucial determinant of mortality. Patients 
infected with the alpha variant faced a 1.25-fold higher risk 
of mortality. This finding aligns with previous studies that 
have also reported a heightened risk of hospitalization and 
death associated with the alpha variant of COVID-19. In a 
commentary by Cevik and Mishra (14). The severity of this 
variant-related COVID-19 infection is increased with ages 
more than 30 years. Additionally, this severity of infection 
is more pronounced in patients older than 65 years. In our 
patient data set, age was also a predictor of outcome. The 
median age of those patients who died was significantly 
higher than that of those who survived this infection in our 
study patients (70 versus 64 years old, p<0.05) (Table 2). 
This finding is also consistent with other published studies 
(14,15). Lung involvement is a predictor of the severity and 
outcome of this viral disease (16). Our study findings also 
showed increased mortality with increased severity of lung 
involvement as detected by chest CT (Table 2 and 3) (8). 
Previous studies from Türkiye and other countries have 
shown a poor outcome of COVID-19 in CKD patients 
(15,17,18). Our study results also support these findings. 
The presence of CKD in our study patients (regardless of 
the type of COVID-19 variant) increased the mortality risk by 
1,719 times (Table 3). Although other predictors of mortality 
were determined in our study, the determination of the 
effect of CKD on the mortality of COVID-19 is of paramount 

importance that could help in planning the management 
and/or in planning similar studies in this field. 

One of the important limitations of this study is that it was 
retrospective. Therefore, we could not assess the effect of 
the type of therapy on the outcome. The management of 
the disease was performed according to the Turkish Ministry 
of Health’s guidelines applicable at the related periods and/
or peaks of COVID-19 infection. The other limiting factor is 
not including intensive care unit (ICU) patients in this study. 
To decrease bias and incorrect data, we used data from 
our non-ICU pandemic services. This study has a notable 
limitation as it is retrospective in nature, which means that 
we were unable to evaluate the impact of different therapies 
on patient outcomes. The management of the disease 
followed the guidelines provided by the Turkish Ministry of 
Health during the relevant periods and peaks of COVID-19 
infection. Another limitation is that the study did not include 
patients from the ICU. To mitigate potential biases and 
ensure accurate data, we relied on data obtained from non-
ICU pandemic services.

CONCLUSION
Our study results determined unique useful early admission 
predictors of COVID-19 infection that could be used in 
different stages and variants of SARS-CoV-2 viral infection. 
These findings could be a pathfinder for clinicians and/or 
researchers dealing with this challenging contagious viral 
disease. The findings of our study have identified valuable 
predictors for early admission in COVID-19 infection, 
which can be applied across various stages and variants of 
SARS-CoV-2 viral infection. These results provide valuable 
guidance for clinicians and researchers involved in the 
management of this complex and highly contagious viral 
disease. They serve as a valuable resource for navigating 
the challenges posed by COVID-19.
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Objective: Blood transfusion is a life-saving medical intervention. Transfusion reactions are undesirable consequences of this intervention and 
may present with various findings. Using data from our hospital and hemovigilance procedures that included electronic recording, our aim was 
to evaluate non-infectious transfusion reactions.

Methods: We present reaction data from electronic recordings of blood products transfused between January 2017 and December 2021. 
Gender, age, symptoms and findings, blood pressure, fever, respiratory and heart rates before and after transfusion were analyzed according 
to reaction types. Reactions were classified according to clinicians definition. Analysis of the data was carried out using the SPSS 25 package 
program.

Results: While allergic transfusion reactions and febril nonhemolitic transfusion reactions were common transfusion reactions, the most common 
reaction products were fresh frozen plasma, erythrocyte suspension and platelet suspension respectively. Chills, restlessness, fever, were common 
signs and symptoms. While allergic transfusion reactions were higher in pediatric patients, there was no difference between genders. The high 
number of patients who had a previous transfusion among the patients who developed a reaction suggested that exposure did not reduce the 
risk. More notifications were made after the use of electronic records than in previous years.

Conclusion: Electronically recorded hemovigilance data can contribute to an increase in accurate classification and reporting of transfusion 
reactions and monitoring of blood processes.

Keywords: Transfusion reactions, allergic reactions, febrile reactions, electronic hemovigilance, transfusion related adverse events

ABSTRACT

ÖZ

Amaç: Kan transfüzyonu hayat kurtarıcı bir tıbbi müdahaledir. Transfüzyon reaksiyonları bu girişimin istenmeyen sonuçlarıdır ve çeşitli bulgularla 
karşımıza çıkabilir. Amacımız; hastanemizden elde edilen verileri ve elektronik kaydı içeren hemovijilans prosedürlerini kullanarak enfeksiyöz 
olmayan transfüzyon reaksiyonlarını değerlendirmekti.

Gereç ve Yöntem: Ocak 2017 ile Aralık 2021 tarihleri arasında transfüze edilen kan ürünlerinin elektronik kayıtlarından elde edilen reaksiyon 
verileri incelendi. Transfüzyon öncesi ve sonrası cinsiyet, yaş, semptom ve bulgular, kan basıncı, ateş, solunum ve kalp hızları reaksiyon tiplerine 
göre analiz edildi. Reaksiyonlar klinisyen tanımına göre sınıflandırıldı. Verilerin analizi SPSS 25 paket programı kullanılarak yapılmıştır.

Bulgular: Alerjik transfüzyon reaksiyonları ve hemolitik olmayan febril transfüzyon reaksiyonları sık görülen transfüzyon reaksiyonları iken, en sık 
reaksiyon görülen ürünler sırasıyla taze donmuş plazma, eritrosit süspansiyonu ve trombosit süspansiyonuydu. Titreme, huzursuzluk, ateş yaygın 
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INTRODUCTION
Transfusion reactions (TRs) are adverse events associated 
with the transfusion of blood products and findings such as 
fever, chills, pruritus, and urticaria are common (1). Reactions 
after blood transfusion can be listed as acute hemolytic 
transfusion reactions (AHTR), febrile non-hemolytic 
transfusion reactions (FNHTR), allergic transfusion reaction 
(ATR), transfusion related acute lung injury (TRALI) and 
transfusion associated circulatory overload (TACO) (2-4).

AHTRs are rare life-threatening reactions including fever, 
chills, flank pain and leakage from intravenous sites caused 
by ABO incompatibility due to labeling errors or reactions 
against the alleles of other red blood cell antigen systems 
(2).

FNHTRs including chills, flushing, headache, tachycardia, 
mild dyspnea, and nausea/vomiting defined as the body 
temperature is ≥38 °C during or within 4 hours or a rising 
more than 1 °C from the onset of transfusion without 
symptoms of hemolysis and no evidence of infectious/
environmental reason (3). 

ATR is a common form of acute TR and present with 
by urticaria, pruritus, erythematous rash, angioedema, 
bronchospasm, and/or hypotension (4). The best known 
and relatively rare pulmonary complications of transfusion 
are TRALI (<0.01%) and TACO (<1%). TACO is a type of 
pulmonary edema due to volume excess or circulatory 
overload. TRALI is a life-threatening form of acute lung 
injury that includes fever, chills, and respiratory distress (5). 

Electronic records are effectively used for routine health data 
such as demographic information, diagnosis, imaging and 
laboratory findings in healthcare services (6). Hemovigilance 
systems also take advantage of this opportunity through 
intrahospital and national networks. The use of electronic 
technologies can speed up data collection and feedback 
thus enabling hemovigilance centers to access transfusion-
related information early. It has been reported that, 
electronic records powered by clinical decision support 
systems increase the verified reaction reporting (7,8). It has 
been reported that repeated exposure, rather than the total 

volume of transfused blood product, may influence the 
incidence of ATRs (9). 

In addition the incidence of reactions, when evaluated per 
patient transfused, may differ from that calculated based on 
the number of blood products (10). 

The aim of this retrospective study is to evaluate blood 
transfusion reactions in a tertiary care hospital based either 
on product or patient via the data of hemovigilance center. 
The data obtained after the electronic hemovigilance 
records were started to use were compared with the 
previous period. In addition, the changes in the clinical 
findings of the patients before and after the transfusion 
and the relationship between the reactions and repeated 
exposure are presented.

METHODS
A total of 200,256 transfusion forms reported to the 
hemovigilance center in 2017-2021 were evaluated 
retrospecvtively. Reactions were classified as “Anaphylactic, 
AHR, ATR, FNHTR, TACO, TRALI and Unidentified” 
according to clinicians’ definition. The data of the patients 
such as gender, age, symptoms and findings, blood 
pressure, fever, respiratory and heart rates before and after 
transfusion were analyzed according to reaction types.

Figure 1 depicts the flow of requests and notifications for 
blood products at our institution. The feedback rate in our 
hospital is over 98% (11). Reaction definitions have been 
categorized by clinicians according to Turkish National 
Hemovigilance guidelines (12). The data of our study 
was obtained from these digital forms by two different 
researchers.

Transfused blood products were classified as erythrocyte 
suspension (ES), fresh frozen plasma (FFP), whole blood, 
platelet suspensions (PSs) (random, pooled, apheresis), 
cryoprecipitate and others. TRs incidence according to 
blood product types was defined as the number of reactions 
divided by the total number of products transfused and the 
number of patients. For each TR, the average of the clinical 
findings (blood pressure, body temperature, respiration 

belirti ve semptomlardı. Alerjik transfüzyon reaksiyonları pediatrik hastalarda daha fazla görülürken, cinsiyetler arasında fark yoktu. Reaksiyon 
gelişen hastalar arasında daha önce transfüzyon geçirmiş hasta sayısının fazla olması maruziyetin riski azaltmadığını düşündürdü. Elektronik 
kayıtların kullanılmasından sonra geçmiş yıllara göre daha fazla bildirim yapılmıştır.

Sonuç: Elektronik olarak kaydedilen hemovijilans verileri, transfüzyon reaksiyonlarının doğru sınıflandırılmasında ve raporlanmasında ve kan 
süreçlerinin izlenmesinde artışa katkıda bulunabilir.

Anahtar Kelimeler: Transfüzyon reaksiyonları, alerjik reaksiyonlar, ateşli reaksiyonlar, elektronik hemovijilans, transfüzyonla ilişkili istenmeyen 
olaylar
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and heart rate) was taken into account whether there was 
a difference between before and after transfusion. Types 
of reactions and causative blood products were listed 
according to previous transfusion status. Hamidiye Clinical 
Research Ethics Committee of Health Sciences University 
approval was obtained for the research and ethical rules 
were followed (decision no: 35/20, date: 19.11.2021).

Statistical Analysis
Analysis of the data was carried out using the SPSS 25 
package program. Frequency and percentage values for 
qualitative variables, median, minimum and maximum 
values for quantitative variables are presented. Chi-square 
test was used for comparisons between two qualitative 
variables. In order to compare the difference before and 
after transfusion, the difference score was calculated for 

the discrete variables and the percentage change for 
the continuous variables. The Kruskal-Wallis H test was 
used for comparisons between qualitative and quantative 
variables containing more than two categories. If there 
was a significant difference in the Kruskal-Wallis H test, the 
categories were compared in pairs with the Mann-Whitney 
U test. In the study, the type error rate was taken as 0.05.

RESULTS
Between January 2017 and December 2021, 43,516 patients 
received 200,256 blood product transfusions in our hospital. 
The frequency of transfused blood products is 46.2% with 
ES, 37.2% with FFP and 15% with PS, respectively. A total of 
261 TRs were reported in 234 patients. Table 1 displays the 
distribution by product.

TRs were most frequently seen with FFP (48.3%), followed 
by ES (41.7%) and PSs (9.6%). When evaluated according 
to product, the incidence of TR was found to be the 
highest (0.17%) with FFP and whole blood. When evaluated 
according to the number of transfused patients, the 
incidences of reactions were 0.72% in FFP, 0.66% in random 
PSs and 0.44% in ES.

The mean age of the patients who developed a TR was 46.56 
(±24.15) years. The most common TR was ATR (63.9%) and 
FHTR (13%). Types of reactions are shown in Figure 2. There 
were no AHTR and fatal reaction. In 44 patients (16.85%) TRs 
could not be classified. Mild allergic reactions appeared to 
be the most common TR for each blood product. 

Between 2017 and 2021, the annual TR numbers that were 
recorded by years were 42, 76, 66, 41, and 36. Notifications 
grew from 22 to 52 on average per year. In patients who 
experience a TR, chills (17.9%), restlessness (6%), fever 
(16.2%), skin rash (15.7%), and itching (7.2%) were the most 
prevalent symptoms and findings (Figure 3). 

Table 2 compares vital indicators before and after transfusion 
in accordance with the different forms of reaction. Patients 
who were classified as having a febrile reaction had higher 
post-transfusion fever levels than other patients (p<0.001).   

In patients with mild allergic reaction, pre-transfusion 
systolic arterial blood pressure was lower than the others 
(p=0.018). Generally, the type of reaction could not be 
defined in patients with a significant increase in pulse values 
after transfusion (p=0.002). There was no difference between 
reaction types in terms of other variables examined. There 
was no difference in reaction types according to gender 
(p=0.34). However, mild allergic reactions were more 
common in pediatric patients (n=29, 87.9%) compared to 
adults (n=129, 66.5%) (p=0.044). One hundred and fifty-nine 

Figure 1.  Demand and feedback flow for blood products. 1. The blood 
product is digitally ordered from the Hemovigilance Center for the patient. 2-4. 
When the group of the blood product is verified by the system, it is approved 
and delivered to the service nurse. 5. The blood product is received by 
scanning the barcode. 6. Transfusion is started under the control of two nurses. 
7. The vital signs of the patient are recorded electronically every 15 minutes. 
8. When the transfusion is finished, the form is transmitted electronically to 
the hemovigilance center. 9-10. The hemovigilance nurse evaluates electronic 
forms. 11,12. If a transfusion reaction is suspected, the clinician is informed. 
The reaction is diagnosed. 13. The characteristics of the reaction, the type of 
blood product, the patient’s symptoms and signs are recorded. It is delivered 
to the transfusion center through the system. Steps 9 and 10 are repeated
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(67.9%) of the 234 individuals who experienced a response 

had previously received a blood product transfusion. Table 

3 contains distributions by products and reaction. 

DISCUSSION 
While the risk of infection in transfusions is reduced 

thanks to the good examination of donors, non-infectious 

complications continue to be a clinical problem. These 

complications are usually TRs (13). The information gathered 

by reporting the reactions to the hospital’s hemovigilance 

unit may be useful in the future.

Hemovigilance is dependent on the nurse and clinician 

notifying the transfusion center of information pertaining 

to transfusions. The typical transfusion process or the 
diagnostic results of an emerging response may be 
included in this information. The formats in which the 
information is delivered, however, take time to get to the 
center. Data collection and feedback can be accelerated 
by the deployment of electronic technologies that allow 
hemovigilance centers to quickly access transfusion-related 
information (7).

The hemovigilance system’s inclusion of a decision support 
system and the development of electronic algorithms 
in response to the findings boost the reporting of TR (6). 
There is no such warning system in our study. However, 
the requirement to complete the form on the computer 
screen and the standardization of reporting, including 
clinical findings, provided for more frequent and extensive 
reporting of reactions.

While the rates were between 0.05% and 0.18% in previous 
studies of the incidence of reactions, this rate was found 
to be 0.13% in our study (14,15). We think that the reason 
why no hemolytic reaction was observed in our follow-ups 
is our strict control strategies. Our findings support studies 
showing that the ratio of reactions by product or patient 
changes the incidence results (10).

Our research revealed that non-serious transfusion 
responses shared similar symptoms. Clinicians may have 
difficulty correctly identifying the reaction as a result.

According to the literature, febrile nonhemolytic and allergic 
reactions are reported more frequently than other (15-20).

In line with the literature, we discovered that allergic 
reactions to transfusions occurred more frequently (0.4%) 

Figure 2. Numbers of reactions by blood product type
AR: Anaphylactic reaction, ATR: Allergic transfusion reaction, FNHTR: Febrile 
non-hemolytic transfusion reaction, AHR: Acute hemolytic reaction, TACO: 
Transfusion-associated circulatory overload, TRALI: Transfusion-related acute 
lung injury, FFP: Fresh frozen plasma, ES: Erythrocyte suspension

Table 1. Numbers of reactions and ıncidence according to blood products 

Blood component N. of transfused 
products 

N. of 
reactions

Incidence of 
product (%)

N. of 
transfused 
patients 

N. of 
patients 
who had a 
reaction 

Incidence of 
patient-reaction 
(%)

Erythrocyte suspension 92,609 109 0.12 23,580 105 0.44

Fresh frozen plasma 74,502 126 0.17 14,674 107 0.72

Platelet suspension (random) 22,304 19 0.08 2,400 16 0.66

Platelet suspension (pooled) 5,748 4 0.07 1,411 4 0.28

Cryoprecipitate 2,176 0 0 247 0 0

Platelet suspension (apheresis) 2,130 2 0.09 647 2 0.3

Whole blood 574 1 0.17 415 1 0.24

Other* 213 0 0 142 0 0

Total 200,256 261 0.13 43,516 234** 0.53

N.: Number, *Apheresis granulocyte, apheresis immune fresh frozen plasma, **One patient had a reaction with both erythrocyte suspension and fresh frozen plasma
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Figure 3. Symptoms and findings
FNHTR: Febrile non-hemolytic transfusion reaction, ATR: Allergic transfusion reaction, TACO: Transfusion-associated circulatory overload, TRALI: Transfusion-related 
acute lung injury, *Numbness (in the finger and around the mouth), †Chest and lower back pain  

Table 2. Clinical findings by reactions

FNHTR ATR Unidentified reaction Kruskal-
Wallis H p-value

Temperature before transfusion/℃ 36.7 (36-38,8) 36.5 (35.4-38) 36.6 (36-37.2) 3.267 0.195

Temperature after transfusion/℃ 37.8 (36.2-39.1) 36.6 (35.5-39.4) 36.7 (35.6-39) 35.283 <0.001*

Pre-transfusion systolic blood pressure/
mmHg 117 (66-154) 112.5 (65-189) 120 (65-180) 8.001 0.018*

Pre-transfusion diastolic blood pressure/
mmHg 70 (39-92) 70 (10-94) 70 (22-85) 1.591 0.451

Post-transfusion systolic  blood pressure/
mmHg 117 (66-177) 118 (65-186) 118.5 (60-175) 0.305 0.858

Post-transfusion diastolic blood pressure/
mmHg 70 (28-93) 71 (24-100) 70 (20-90) 4.144 0.126

Pre-transfusion peripheral pulse beats/
minute 88 (73-150) 87 (21-179) 91.5 (62-172) 5.062 0.080

Post-transfusion peripheral pulse beats/
minute 92 (75-172) 88 (18-193) 100.5 (60-196) 12.554 0.002*

Pre-transfusion respiratory rate/minute 20 (15-58) 20 (12-52) 20 (14-98) 0.882 0.643

Post-transfusion respiratory rate/minute 20 (16-60) 20 (12-61) 20 (14-98) 2.473 0.290

Difference temperature/℃ 2,459 (-0.79-7.44) 0 (-100-6.94) 0.2743 (-2.2-5.98) 29.332 <0.001*

Difference systolic/mmHg 3.7736 (-45.9-55) 4.6537 (-100-96.63) -7.5599 (-50-84.62) 5.665 0.059

Difference diastolic/mmHg 6.9444 (-53.33-1.54) 0 (-100-600) -6.4583 (-71.43-263.64) 5.090 0.078

Difference peripheral pulse beats/minute 2 (-8-24) 0 (-83-47) 4 (-35-76) 6.865 0.032*

Difference respiratory rate/minute 0 (-2-5) 0 (-16-13) 0 (-5-33) 1.240 0.538
*p<0.05 Kruskal-Wallis H: Kruskal-Wallis H test calculation value. ATR: Allergic transfusion reaction, FNHTR: Febrile non-hemolytic transfusion reaction 
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than other reactions. According to several research, the 
incidence of allergic responses may exceed 3% (20-22). The 
frequency of ATR development linked with the use of these 
products is related to the highest incidence of responses 
following transfusions of whole blood and FFP. It is known 
that plasma proteins play a role in the reactions. TR risk is 
increased by recipient features, such as atopic susceptibility 
and high immunoglobulin E levels (21).

To minimize whole blood responses, it has been deemed 
crucial to carry out the proper predonation screening, 
particularly by assessing mean blood pressure (23). One 
patient experienced a reaction following a transfusion of 
whole blood, however the type of reaction could not be 
defined. We suspected that low systolic blood pressure 
before to donation would be a risk factor for allergic 
reactions when we assessed the systolic and diastolic blood 
pressures of our patients with other reactions.

Febrile nonhemolytic reactions were found to be lower than 
the literature (28-61%) (22,24). In the presence of symptoms 
such as rash and redness, it is possible to define an allergic 
reaction and also fever can be seen in other reactions. In the 
presence of additional findings, it was thought that clinicians 
were undecided about the type of reaction. Unfortunately; 
the similarity of signs and symptoms in conditions such as 
tremor, restlessness, itching resulted in the unclassification of 

the reaction in some patients. Anaphylactic reactions which 
is a severe state of allergic reactions, and serious reactions 
such as TACO, TRALI and hemolytic reactions were also rare 
in our hospital comparing with the others (5,25). 

In 44 patients (16.85%) TRs could not be classified. It is a 
high number that the reaction could not be classified in 44 
patients. Despite the standards for classification, this high 
rate may be due to the confusion in the findings and the 
clinician’s lack of knowledge in the definition of TR. 

Our results were consistent with earlier research that did 
not discover a relationship between gender and reaction 
development (22,24,26). Having a previous transfusion 
history does not eliminate the risk of ATRs (27). Patients 
who had previously received transfusions accounted for 
67.9% of our reported responses. This bolsters the idea that 
individuals who have previously received blood products 
may experience transfusion responses.

The use of retrospective hemovigilance data, diagnosis by 
various doctors, and single-center design are the study’s 
weaknesses. A comparison with those who did not develop 
a reaction was also impossible because only the transfusion 
exposure of those who experienced a reaction was known.

CONCLUSION
In our investigation, we demonstrated that despite good 
classification, doctors may struggle to differentiate between 
reactions because of overlapping clinical symptoms. 
Allergic TRs were thought to be common in patients 
with low blood pressure. Our results confirm that the use 
of electronic technology and the implementation of a 
rigorous hemovigilance system can facilitate TR follow-up 
by expediting reporting. The monitoring of TRs is crucial 
despite the serious reactions declining with excellent 
medical procedures.
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Table 3. Previous exposure to blood products and reaction type 

Previously 
transfused 
patient (n)

Patient not 
transfused 
before (n)

Bl
oo

d 
pr

od
uc

t ES 77 28

FFP 65 41

PS 17 5

Whole blood 0 1

Total   159 75

Re
ac

tio
n 

ty
pe

ATR 99 46

FNHTR 22 8

Anaphylactic 8 0

TACO 4 1

TRALI 1 0

AHR 1 0

Unidentified 24 20

Total   159 75

AR: Anaphylactic reaction, ATR: Allergic transfusion reaction, FNHTR: Febrile 
non-hemolytic transfusion reaction, AHR: Acute hemolytic reaction, TACO: 
Transfusion-associated circulatory overload, TRALI: Transfusion-related acute 
lung injury, FFP: Fresh frozen plasma, ES: Erythrocyte suspension, PS: Platelet 
suspensions 
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Objective: To investigate the possible relationship between the severity of the disease and some oxidant-antioxidant markers in patients 
diagnosed with coronavirus disease-2019 (COVID-19).

Methods: A total of 130 cases with a diagnosis of COVID-19 were included in the study, classified as severe (group 1, n=65) and mild/moderate 
(group 2, n=65) and control group (group 3, n=54). Routine laboratory methods were used to analyze serum C-reactive protein, D-dimer, 
procalcitonin, and ferritin levels. In addition, the levels of oxidants, including malondialdehyde (MDA) and myeloperoxidase (MPO), as well as 
antioxidants, such as glutathione peroxidase (Gpx), superoxide dismutase (SOD), uric acid, and native thiol, were analyzed. The descriptive 
statistics of continuous variables were reported as the median with a range of minimum to maximum values. Furthermore, statistical tests such as 
the Kolmogorov-Smirnov and Mann-Whitney U tests were used. The chi-square test was used to investigate any statistical associations between 
groups and other categorical independent variables. To determine the significance, analysis of covariance (ANCOVA) was performed. 

Results: The results showed that both group 1 and group 2 COVID-19 patients had considerably higher levels of routine laboratory tests than 
the control group (p<0.001). Furthermore, significantly lower levels of native thiol were found in both groups 1 and 2 compared with the control 
group (p<0.001 for both). In addition, a significant difference was observed between group 1 and group 2, with group 1 showing markedly lower 
levels of native thiol (p<0.001).

Conclusion: We concluded that the oxidative stress indicators MDA and MPO and the antioxidant indicators Gpx and SOD cannot be used to 
determine the severity of COVID-19, but decreasing natural thiol levels can be an indicator of disease severity in this population. In addition, 
these data may be important in explaining the mechanism of N-acetylcysteine therapy in COVID-19 cases.

Keywords: Native thiols, COVID-19, malondialdehyde, myeloperoxidase, superoxide dismutase, glutathione peroxidase

ABSTRACT

ÖZ

Amaç: Koronavirüs hastalığı-2019 (COVİD-19) tanısı alan olgularda hastalığın şiddeti ile bazı oksidan-antioksidan belirteçler arasındaki olası 
ilişkinin araştırılmasıdır.

Gereç ve Yöntem: Toplam 130 COVİD-19 tanılı olgu çalışmaya dahil edildi, semptomlarına göre şiddetli (grup 1, n=65) ve hafif/orta (grup 2, 
n=65) ve kontrol grubu (grup 3, n=54) olarak sınıflandırıldı. Serum C-Reaktif protein, D-dimer, prokalsitonin ve ferritin düzeyleri rutin laboratuvar 
yöntemleri ile analiz edildi. Oksidan malondialdehit (MDA), miyeloperoksidaz (MPO) ve antioksidanlar glutatyon peroksidaz (Gpx), süperoksit 
dismutaz (SOD), ürik asit ve doğal tiyol seviyeleri de analiz edildi. Sürekli değişkenler için tanımlayıcı istatistikler medyan (minimum-maksimum) 
olarak sunuldu ve ayrıca Kolmogorov-Smirnov, Mann-Whitney U testleri de kullanıldı. Gruplar ve diğer kategorik bağımsız değişkenler arasındaki 
istatistiksel ilişkiler ki-kare testi kullanılarak test edildi. Anlamlılığın değerlendirilmesi için kovaryans analizi (ANCOVA) kullanıldı.

Nativ Tiyol COVİD-19 Olgularının Şiddetini Tespit Etmede Belirteç Olarak 
Kullanılabilir mi?

Can Native Thiol Levels be an Indicator to Determine the 
Severity of COVID-19 Cases?
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INTRODUCTION
Coronavirus disease-2019 (COVID-19) was initially identified 
in Wuhan, China, and quickly became a global pandemic, 
spreading to various parts of the world. Although most 
COVID-19 patients do not require hospitalization, moderate 
or severe conditions can be detected in a minority of cases 
(1). In COVID-19 pathophysiology, the host’s response 
to the infection leads to respiratory dysfunction and the 
activation of multisystemic inflammatory responses (2,3). 
The progression of COVID-19 can lead to a wide variety of 
clinical symptoms, ranging from no obvious symptoms to 
respiratory failure and dysfunction of multiple organs. It is 
known that some laboratory markers, such as hematological 
parameters (especially lymphopenia), cytokines, and liver 
enzymes that might be useful in indicating a progression 
from mild to severe disease, are used in daily practice, 
and some inflammatory markers have diagnostic value 
for disease severity and fatality (4-10). Despite extensive 
research, there is still debate surrounding the impact of 
inflammatory markers on the pathogenesis of COVID-19. 
The clinical course of COVID-19 depends on several factors 
such as cytokine storm, excessive inflammation, and low 
blood oxygen levels (11,12). 

C-reactive protein (CRP) is an important acute phase reactant 
induced by IL-6. Inflammation, infection, and cellular injury 
cause a rapid increase in the serum levels of CRP. CRP levels 
are increased in COVID-19 patients and indicate a strong 
correlation with prognosis and disease severity (13-15). 

Micronutrient iron is vital for the survival of pathogens; hence, 
the immune system of the host may limit the accessibility 
of iron during infections as a protective measure. This, in 
turn, leads to elevated levels of ferritin. Under inflammatory 
conditions caused by superoxide radicals, iron is released 
from ferritin, which is considered an acute phase protein and 
has complex functions in an inflammatory cascade (16,17).

Procalcitonin (PCT) is a hormone precursor released by 
thyroid parafollicular C cells and is involved in maintaining 
calcium homeostasis in the body. Inflammatory stimuli, 
primarily those of bacterial origin, cause an increase in 
inflammatory levels. In the context of bacterial infections, 
it is frequently regarded as an acute phase reactant (18). 

Differentiating between bacterial and viral infections can 
be of utmost importance, as well as other non-infectious 
causes of systemic inflammation (19,20).

D-dimer is a substance that forms when a blood clot 
breaks down through fibrinolysis (21). The name D-dimer 
comes from the two D fragments of the fibrin protein that 
combine to form a protein dimer. These levels are used as 
biomarkers to predict the occurrence of a blood disorder 
called disseminated intravascular coagulation, particularly 
in coagulation disorders associated with COVID-19 
infection (22). Polyunsaturated fatty acid oxidation leads to 
the formation of malondialdehyde (MDA), which induces 
stress in cells. Hence, MDA is used as a biomarker to 
determine the degree of oxidative stress in an organism 
(23). Myeloperoxidase (MPO) is most abundantly expressed 
in neutrophil radical granulocytes, and it can cause some 
oxygen to carry out their antimicrobial activity, but these 
radicals may also cause oxidative damage in host tissue. 
This also shows that MPO is a potent oxidative stress marker 
(24). Superoxide dismutase (SOD) is an essential enzyme 
that facilitates the conversion of superoxide (O2) radicals 
into ordinary molecular oxygen and hydrogen peroxide. 
This process is vital for protecting living cells exposed 
to oxygen radicals by acting as an antioxidant defense 
mechanism (25). The enzyme family with peroxidase activity 
is known as glutathione peroxidase (Gpx), and its primary 
biological function is to safeguard the organism against 
oxidative harm by transforming lipid hydroperoxides to 
their corresponding alcohols and reducing free hydrogen 
peroxide to water (26). Thiols, including cysteinylglycine, 
homocysteine, and cysteine, have various roles in cellular 
functions, such as regulating; apoptosis, enzyme activity, 
the immune response, protein function, and mechanisms 
of cellular signal transduction. Thiols can also react with 
oxidants, undergo oxidation reactions, and form disulphide 
bonds, which can be reduced back to thiol groups. 
Therefore, thiols are considered as a part of the antioxidant 
system (27).

Inflammation is the primary immune response to injury 
or infection. This complex process requires interactions 
among different inflammatory, oxidative, and antioxidative 

Bulgular: COVİD-19 tanılı grup 1 ve grup 2 olgularda rutin laboratuvar testleri kontrol grubuna göre yüksek bulundu (p<0,001). Ayrıca hem grup 
1 hem grup 2’de kontrol grubuna kıyasla daha düşük nativ tiyol düzeyleri saptanmıştır (her ikisi için de p<0,001). Buna ek olarak grup 1 ve grup 
2 arasında anlamlı bir fark gözlendi. Grup 1 nativ tiyol değerleri belirgin olarak düşüktü (p<0,001). 

Sonuç: Oksidatif stres göstergelerden MDA ve MPO’yu ve antioksidan göstergeleriden SOD ve Gpx’in COVİD-19’un şiddetini belirlemede 
kullanılamayacağı ancak azalan doğal tiyol seviyelerinin bu popülasyonda hastalık şiddetinin bir göstergesi olabileceği kanısına ulaştık. Ayrıca bu 
veri COVİD-19 olgularında N-asetilsistein tedavisinin mekanizmasını açıklamada da önemli olabilir.

Anahtar Kelimeler: Nativ tiyol, COVİD-19, malondialdehit, miyeloperoksidaz, süperoksit dismutaz, glutatyon peroksidaz
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mechanisms. The impact of inflammatory markers on 
COVID-19 remains a subject of controversy despite 
considerable research. However, the association of 
inflammatory markers with the severity of COVID-19 was 
identified by a meta-analysis (28). Therefore, we aimed to 
determine the levels of the same markers, including CRP, 
ferritin, PCT, D-dimer, MDA, MPO, Gpx, SOD, and native 
thiols, to evaluate a possible interplay with disease severity 
in patients with COVID-19. These results may determine 
the severity and treatment options of COVID-19, especially 
regarding the cysteine mechanism.

METHODS
This prospective case-control study was conducted at the 
University of Health Sciences Türkiye, Bakırköy Dr. Sadi 
Konuk Training and Research Hospital, between 2020 and 
September 2022 with the approval of the University of 
Health Sciences Türkiye, Bakırköy Dr. Sadi Konuk Training 
and Research Hospital Clinical Research Ethics Committee 
(decision no: 2020-12-24, date: 08.06.2020). All participants 
signed written informed consent forms. A total of 125 
patients were included in the study with 95% power analysis 
and 0.05 error level, and the G power 3.1.9.2 package 
program was used in the calculation.

Patient’s Selection
COVID-19 infection was identified using clinical and 
radiological findings along with nasopharyngeal swab 
polymerase chain reaction positive for severe acute 
respiratory syndrome coronavirus 2. The research included 
130 COVID-19 patients who applied to our hospital. The 
130 patients with 65 in each group were assigned from a 
larger patient cohort. After the follow-up observation, 
all patients were divided into mild-moderate and severe 
groups according to respiratory impairment and clinical 
management (Table 1). A score of five or less was considered 
to be mild-moderate. Those who scored six or more were 
classified as the severe group. As a control group, we 
enrolled 54 healthy volunteers. Participants with a history 
of renal dysfunction, hypertension, cancer, otoimmun 
diseases, and chronic diseases such as diabetes mellitus 
and patients using supplemental vitamins and antioxidant 
drugs were excluded from the study.

Blood Sampling
Blood samples were collected from the patients on the first 
day of hospitalization. When measuring oxidant/antioxidant 
tests, it is important to pay attention to the impact of 
several factors such as diurnal variation, diet, and hormonal 
conditions. Therefore, blood sampling and routine 

laboratory measurements were performed while fasting 
in the early morning after hospitalization. After collection, 
the blood samples were centrifuged immediately. Serum 
samples were prepared by centrifugation for 10 min at 1600 
g. They were stored at -80 °C until analysis. Hemolysed 
serum/plasma samples were discarded. At the time of 
admission, medical record data were used to confirm the 
patients’ age, sex, and prior medical history.

Measurement of the Serum Oxidant/Antioxidant 
Parameters 
The levels of serum SOD and GPx were measured using 
an ELISA kit that was obtained from a commercial source 
(Bioassay Technology Laboratory, Cat No: E0918Hu, Cat 
No: E3696Hu respectively, Shanghai, China). The ELISA 
exhibited an inter-assay variability of 10% and an intra-assay 
variability of 8%. SOD results are expressed as U/L, and GPx 
levels are expressed as ng/mL. 

The serum concentration of MPO was measured using 
an ELISA kit that was obtained from a commercial source 
(Bioassay Technology Laboratory, Cat No: E0880Hu, 
Shanghai, China). The ELISA exhibited an inter-assay 
variability of 10% and an intra-assay variability of 8%. Results 
are expressed in ng/mL.

The serum concentration of MDA was measured using 
an ELISA kit that was obtained from a commercial source 
(Bioassay Technology Laboratory, Cat No: E1371Hu, 
Shanghai, China). The ELISA exhibited an inter-assay 
variability of 10% and an intra-assay variability of 8%. Results 
were expressed in nmol/mL. Commercial kits from Rel Assay 
Diagnostics in Gaziantep, Türkiye were used to measure 
native thiol levels, and the resulting values were expressed 
in μmol/L. After manual spectrophotometric optimization 
studies, CRP, uric acid, and ferritin levels were measured 
using an automatic analyzer (AU5800, Beckman Coulter, 

Table 1. The classification criteria in the COVID-19 therapeutic 
trial synopsis

0 No evidence of infection

1 No limitation of activities

2 Limitation of activities

3 Hospitalized, no oxygen therapy

4 Hospitalized, oxygen by mask or nasal prongs

5 Hospitalized, non-invasive ventilation or high flow oxygen

6 Hospitalized, intubation and mechanical ventilation

7 Hospitalized, ventilation + additional organ support-pressors

8 Death

COVID-19: Coronavirus disease-19
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Inc.). D-dimer was measured using an automatic analyzer 
(AU480, Beckman Coulter, Inc.) by the ımmunoturbidimetric 
method. PCT levels were measured using an automatic 
analyzer (DXI 800, Beckman Coulter, Inc., Fullerton, 
CA) using the paramagnetic particle chemiluminescent 
immunoassay method.

Statistical Analysis
Statistical analyses were conducted using version 21 of 
the SPSS software. (SPSS, Inc., Chicago, IL). The normality 
of the variables was examined using the Kolmogorov-
Smirnov test to determine their distribution pattern. 
Because the measured biochemical parameters were not 
normally distributed, the differences between the patient 
and control groups were investigated using the non-
parametric Mann-Whitney U test. Descriptive statistics are 
presented as median (minimum-maximum) for continuous 
variables. Statistical associations between groups and other 
categorical independent variables were evaluated with the 
χ2 test. Because there was an age difference between groups 
(p<0.001), the significance of differential changes between 
the groups was tested by analysis of covariance (ANCOVA). 
In patients with patients (groups 1 and 2), the Spearman 
test was employed to compute correlation coefficients and 
determine their significance for variables that did not follow 
a normal distribution. A significance level of p<0.05 was 
considered statistically significant.

RESULTS 
A total of 130 patients infected by COVID-19 and 54 healthy 
control individuals (group 3) were included in this study. 
Among the disease contributors, 65 patients were assigned 
to a severe group (group 1) and 65 patients were allocated to 
a mild/moderate group (group 2). The male to female ratio 
did not significantly differ between the groups (p>0.05). The 
median age was significantly higher in both groups 1 and 
2 than in group 3 (p<0.0001 for both). Table 1 shows the 
statistical analysis results of laboratory findings. According 
to laboratory findings that inflammation tests are important 
in the follow-up of the disease, the levels of CRP, ferritin, 
D-dimer, and PCT were significantly elevated in both groups 
1 and 2, compared to group 3 (p<0.001 for both). There 
were no statistically significant differences in the MDA, 
MPO, SOD, and Gpx contents between groups (p>0.05). 
Furthermore, the native thiol levels were significantly lower 
in both groups 1 and 2 than in the other groups (p<0.001 
for both). Moreover, we found significantly decreased native 
thiol levels in group 1 compared with group 2 (p<0.001).

The native thiol levels of all patients with COVID-19 were 
negatively correlated with CRP (r=-0.362, p<0.001), ferritin 
(r=-0.279, p<0.001), PCT (r=-0.390, p<0.001), and D-dimer 
(r=-0.458, p<0.001) levels (Table 2). In our study, a positive 
correlation was observed between inflammatory routine 
biochemical markers as expected [CRP levels and ferritin, 

Table 2. Demographic, clinical and laboratory characteristics of study groups

  Group 1 (n=65) Group (n=65) Group 3 (n=54) pa

Age (years) 59.9±11.6 52.0±17.1 50.2±3.0 <0.001

Gender (M/F) 35/30 34/31 27/27 >0.05

CRP (mg/L) 174.0 (1.2-609.6)b,c 17.5 (0.3-223.0)d 2.2 (0.3-6.2) <0.001

Ferritin (ng/mL) 835.1 (20.5-9700.0)b,c 164.3 (4.7-1351.0)d 69.0 (34.0-112) <0.001

PCT (ng/mL) 2.49 (0.0-1179.0)b,c 0.1 (0.0-3.9)d 0.0 (0.0-0.0) <0.001

D-dimer (μg FEU/mL) 2.46 (0.1-8.0)b,c 0.3 (0.0-3.5)d 0.2 (0.1-0.4) <0.001

Uric acid (mg/dL) 4.3 (0.9-13.6) 4.2 (1.6-13.8) 4.5 (2.1-7.8) >0.05

MDA (nmol/L) 5.7 (0.7-83.9) 5.3 (1.0-84.0) 6.1 (1.6-83.9) >0.05

MPO (ng/mL) 1.8 (0.9-32.1) 1.9 (0.9-30.3) 1.8 (0.9-33.5) >0.05

SOD (U/L) 66.4 (4.0-1006.5) 62.0 (4.5-924.0) 72.0 (1.9-1004.6) >0.05

GPx (ng/mL) 23.9 (10.7-192.0) 24.7 (7.0-101.0) 25.9 (1.4-99.3) >0.05

Native thiol (μmol/L) 82.4 (4.8-387.7)b,c 178.5 (22.7-438.0)d 455.5 (245.0-757.3) <0.001

Laboratory data are presented as the median and minimum-maximum values. pa: P-value between groups, p<0.001 was statistically significant
bShows differences with group 1 and group 2 with p<0.001
cShows differences with group 1 and group 2 with p<0.001
dShows differences with group 1 and group 2 with p<0.001
Group 1; severe, group 2; mild/moderate according to their symptoms, group 3; control group
M: Male, F: Female, CRP: C-reactive protein, PCT: Procalcitonin, MDA: Malondialdehyde, MPO: Myeloperoxidase, SOD: Superoxide dismutase, Gpx: Glutathione 
peroxidase
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PCT, D-dimer levels in all COVID-19 patients (r=0.637, 
p<0.001, r=0.788, p<0.001, r=0.542, p<0.001 respectively)]. 
Although we could not find any significant differences in 
GPx, MDA, MPO, and SOD levels between the groups 
(Table 2), a strong positive correlation was observed among 
these markers in all the patients (Table 3). 

DISCUSSION
Our results revealed that severe patients with COVID-19 
had higher serum CRP, ferritin, D-dimer, and PCT levels 
than both moderate patients and controls, in accordance 
with the literature findings. However, similar MDA, MPO, 
Gpx, and SOD levels were measured among the groups. 
The findings of this study indicated that serum native thiol 
values were lower in both severe and moderate patients 
with COVID-19 than in healthy controls.

The clinical course of COVID-19 depends on several 
factors such as cytokine storm, excessive inflammation, 
and low blood oxygen levels (11,12). It clearly identified 
the association of inflammatory markers with the severity of 
COVID-19 in a meta-analysis (28).

Therefore, measurement of inflammatory markers may be 
useful to monitor and evaluate the severity and prognosis 
of the disease. Serum levels of CRP, D-dimers, ferritin, 
and cardiac troponins are used for risk stratification 
in hospitalized patients (8). It has been reported that 
inflammation and coagulation are responsible for mortality 
in this population. An increased circulating level of 
inflammatory markers, such as CRP, is characterized during 
the development of a “cytokine storm”. and indicates a 
strong correlation between prognosis and disease severity 
in COVID-19 patients (13-15,29-31). Our CRP results are 
consistent with the literature findings. The inflammatory 

response is not fully understood, but the innate immune 
response may contribute to the severity of this disease (31). 

Many studies have reported that COVID-19 infection may 
affect iron metabolism. Higher concentrations of serum 
ferritin in severe cases were found to be associated with 
poor prognosis versus milder cases (32). COVID-19 is one 
of the rare “hyperferritinemic” diseases characterized by 
increased ferritin levels and cytokine storm (33). Similar to 
these study results, we found higher ferritin levels in a patient 
with severe disease when compared with other groups. 
This could result from the potential impact of impaired iron 
metabolism or may be increased as acute phase reactants. 

According to a meta-analysis, PCT levels are higher than 
CRP levels in distinguishing bacterial infections from both 
viral infections and non-infectious causes of systemic 
inflammation (20). This distinguishing feature makes PCT a 
valuable diagnostic marker. On the other hand, viruses can 
increase serum PCT levels. Especially during coronavirus 
and influenza A, infections had higher PCT levels than 
the other studied ones (34). In addition to these findings, 
elevated PCT levels are reported in patients with COVID-19, 
and higher levels are positively associated with disease 
severity (7,35). In a meta-analysis, it was reported that  
~5-fold increased PCT levels are related to a higher risk 
of severe disease. In addition, a progressive increase in 
PCT levels may predict a worse prognosis (36). Therefore, 
serial PCT measurements could be important to predict the 
evolution toward a more severe form of COVID-19. In our 
study, we found higher PCT levels in both severe and mild/
moderate patients with COVID-19 when compared with 
control patients, consistent with the literature (7,35,37). The 
underlying mechanism of increasing PCT levels and disease 
severity in patients with COVID-19 is not fully understood. 

Table 3. Correlation analysis between characteristics and biochemical parameters in patients with COVID-19

Variables Ferritin Native thiol PCT D-dimer GPx MDA MPO SOD Age

C-reactive protein (mg/L) 0.637** -0.362** 0.788** 0.542** -0.206* -0.174* -0.231** -0.172 0.194*

Ferritin (ng/mL) - -0.279** 0.681** 0.446** -0.103 -0.084 -0.49 -0.035 0.151

Native thiol (μmol/L) - - -0.390** -0.458** 0.062 0.090 0.001 -0.030 0.102

Procalcitonin (ng/mL) - - - 0.681** -0.087 -0.048 -0.072 -0.080 0.206*

D-dimer (μg FEU/mL) - - - - -0.064 -0.038 -0.011 -0.096 0.102

Glutathione peroxidase (ng/mL) - - - - - 0.843** 0.860** 0.829** -0.252**

Malondialdehyde (nmol/L) - - - - - - 0.883** 0.886** -0.901

Myeloperoxidase (ng/mL) - - - - - - - 0.882** -0.198*

Superoxide dismutase (U/L) - - - - - - - - -0.180*

*p<0.05, **p<0.001
PCT: Procalcitonin, MDA: Malondialdehyde, MPO: Myeloperoxidase, SOD: Superoxide dismutase, Gpx: Glutathione peroxidase, COVID-19: Coronavirus disease-19
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It could be associated with concomitant bacterial infection 
during moderate disease because the co-infection rate is 
similar to the rate of increased PCT levels in this population. 
However, especially in severe and critical patients, the co-
infection rate is different from the PCT increasement (37).

Another test increasing during COVID-19 is D-dimer, which 
has demonstrated a poor prognosis for coagulopathy, 
especially in severe patients, similar to our study result 
(4,6,38,39). D-dimer indicates both the activation of 
coagulation and fibrinolytic system. The D-dimer consists 
of two D fragments of fibrin and shows a demolished fibrin 
(21). Several mechanisms, such as inflammatory response 
and endothelial dysfunction, may increase D-dimer levels 
in patients with COVID-19. In addition, hypoxia, age, 
the existence of concomitant disease, and long-term 
hospitalization may result in coagulation disorders in this 
population (22). In the present study, we found significantly 
higher D-dimer levels in the severe group than in the mild/
moderate and control groups.

Oxidative stress is an important and possible mechanism 
in COVID-19 pathogenesis (40). Viral replication results 
in oxidative damage, which is related to the severity of 
the infection. Moreover, antioxidants may prevent the 
virus from replicating efficiently, and milder symptoms 
are observed in clinical practice (41). Therefore, an 
understanding of the molecular mechanisms of oxidative 
stress in COVID-19 is required to improve therapies (42). 
Although clinical evidence suggests that the redox profile 
could be an important factor in the severity of COVID-19 
pathogenesis, there is limited detailed descriptive data on 
oxidative stress during the progression of COVID-19 (42,43). 
Several studies have suggested that the overproduction of 
reactive oxygen species and decreased antioxidant function 
could be important in regulating COVID-19 pathogenesis 
(42-44). On the contrary, it was recently reported similar 
oxidant production and antioxidant capacity during disease 
progression. Gadotti et al. (45) performed this study only 
in patients with COVID-19 without control individuals. 
Our study also includes controls. In our study, patients 
with COVID-19 (both severe and moderate) exhibited 
counterpart MDA, MPO, SOD, and Gpx levels compared 
with those of control individuals. These conflicting results 
between studies may be related to the measurement 
methodology of biochemical markers, sampling time, and 
number of cases investigated.

In our study, a significant decrease in native thiol levels 
was observed in severe COVID-19 patients compared 
with the moderate and control groups. The plasma thiol 
pool primarily comprises albumin and protein thiols, 

as well as low-molecular-weight thiols such as cysteine, 
cysteinyl glycine, glutathione, homocysteine, and gamma-
glutamylcysteine, albeit in smaller amounts (46). Thiols are 
the major component of the total antioxidant mechanisms 
and defense against oxidative stress (47-49). Recently, 
Kalem et al. (50) reported that both native and total thiol 
levels in COVID-19 patients were lower than those in the 
control group. They also postulated that the native thiol 
level is an indicator of the presence of the disease and a 
predictor of disease severity, similar to our study results. 
We found a statistically significant negative correlation 
between native thiol and disease severity markers, such as 
CRP, ferritin, PCT, and D-dimer, in patients with COVID-19. 
It has been speculated that native thiols could play an 
important role in the elimination of increased production of 
ROS, and thus levels of this marker may decrease. In other 
words, the lower native thiol levels may be due to their 
conversion to disulphides under inflammatory conditions 
in our study. However, we did not measure the disulphide 
levels in our study participants. Kalem et al. (50) also 
reported higher disulphide levels in patients with mild to 
moderate COVID-19 than in controls. Interestingly, similar 
disulphide levels between severe patients with COVID-19 
and controls have been reported. The exact mechanism 
behind why disulphide levels increased in mild patients 
compared with the control group but not in severe ones is 
unclear. Therefore, more research is necessary on this topic. 
It has been shown in many animal and human studies that 
N-acetylcysteine (NAC) is beneficial for treating COVID 19 
(51-55). We believe that understanding the relationship 
between thiol and COVID-19 can also provide information 
on whether NAC treatment will be effective or not via the 
cysteine mechanisms. However, more extensive studies are 
required on this subject. Our study limitations are that we 
could not measure iron and disulphide levels in our study 
participants due to economical problems with small study 
groups.

CONCLUSION
In severe COVID-19 cases, while CRP, ferritin, D-dimer and 
PCT increase, native thiol levels decrease in line with the 
literature results. We believe that the thiol mechanism 
should be investigated, especially in larger study groups, 
to develop the prognosis and treatment protocols of these 
COVID-19 patients.
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Türk Toplumunda Kadınlarda Genital Hiatus ve Perineal Body Boyutlarının 
Değerlendirilmesi ve Tekrarlayan Vajinit ve Vajinal Flatus ile İlişkisi

 Halide Efendi,  Keziban Doğan

University of Health Sciences Türkiye, Bakırköy Dr. Sadi Konuk Training and Research Hospital, Clinic of Obstetrics and Gynecology, İstanbul, 
Türkiye

Objective: In our study, we aimed to determine the mean values of genital hiatus (GH) and perineal body (PB) measurements in the Turkish 
population to investigate the factors affecting the measurements and the effect of the values on the frequency of recurrent vaginitis and vaginal 
flatus.

Methods: Our study was conducted by taking GH and PB measurements in 405 women between the ages of 18 and 45 years who had never 
given birth and had a single birth. Body mass index (BMI), diseases, surgeries, duration of active coitus, recurrent vaginitis, and vaginal flatus 
symptoms were assessed.

Results: In all subjects, the mean GH value was 23.8 mm and the mean PB value was 31.1 mm. The GH values of the subjects in the vaginal 
delivery (NSD) group were significantly higher than those in the never delivered (nullipar) and cesarean delivery (CS) groups (p=0.016, p=0.021; 
p<0.05). Recurrent vaginitis was significantly lower in nulliparous patients (p=0.003; p<0.01). There was a statistically significant positive 
correlation between GH and BMI measurements, mediolateral episiotomy, and age. A statistically significant positive correlation was observed 
between PB and BMI measurements and active coitus duration. According to the history of recurrent vaginitis and vaginal flatus, GH and PB 
measurements of the subjects did not show a statistically significant difference (p>0.05). 

Conclusion: The mean GH value was 23.8 mm and the average PB length was 31.1 mm in Turkish women. It was found that GH enlarged due to 
single vaginal delivery, mediolateral episiotomy, age and weight, and recurrent vaginitis was less common in nulliparous patients. According to 
these results, even a single delivery causes changes in the pelvic floor. Increased GH levels may disrupt the defense mechanisms of the vagina 
and increase the risk of infection. We believe that it is important to increase primiparous births without performing episiotomy and weight 
control. 

Keywords: Genital hiatus, perineal body, recurrent vaginitis, vaginal flatus

Amaç: Çalışmamızda Türk toplumunda genital hiatus (GH) ve perineal body (PB) ölçümlerinin orta değerlerini bulmayı, ölçümlerin etkilendiği 
faktörleri ve değerlerin tekrarlayan vajinit, vajinal gaz sıklığına etkisini araştırmayı amaçladık.

Gereç ve Yöntem: Çalışmamız 18-45 yaş arası hiç doğum yapmamış ve tek doğum yapmış 405 kadında GH ve PB ölçümleri alınarak yapılmıştır. 
Bu hastalarda vücut kitle indeksi (VKİ), hastalıklar, geçirilen cerrahiler, aktif koit süresi, tekrarlayan vajinit ve vajinal gaz semptomları sorgulanmıştır. 

Bulgular: Tüm olgularda GH ortalama değer 23,84 mm, PB ortalama değer 31,13 mm bulundu. Vajinal doğum yapan (NSD) grubundaki olguların 
GH değerleri, hiç doğum yapmamış (nullipar) ve sezeryan ile doğum yapmış (CS) grubundakilerden anlamlı yüksektir (p=0,016, p=0,021; 
p<0,05). Nullipar olgularda tekrarlayan vajinit sıklığı anlamlı olarak daha düşük tespit edildi (p=0,003; p<0,01). Olguların GH ile VKİ ölçümleri, 
mediolateral epizyotomi ve yaş arasında pozitif yönlü istatistiksel anlamlı ilişki saptanmıştır. Olguların PB ile VKİ ölçümleri ve aktif koit süreleri 
arasında pozitif yönlü istatistiksel anlamlı ilişki saptanmıştır. Tekrarlayan vajinit ve vajinal gaz öyüküsüne göre olguların GH ve PB ölçümleri, 
istatistiksel olarak anlamlı farklılık göstermemektedir (p>0,05). 

ABSTRACT

ÖZ

Evaluation of Genital Hiatus and Perineal Body 
Measurement in Women in Turkish Society, According to 
Recurrent Vaginitis and Vaginal Flatus
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INTRODUCTION
Genital hiatus (GH) is the anatomical structure connecting 
the vagina and external genital organs. The perineal body 
(PB) is located at the center of the perineum and divides 
the perineum into urogenital and anogenital triangles. 
Interlocking fibers of the superficial transverse perineal 
muscles, posterior fibers of the bulbocavernosus muscles, 
and fibers of the external anal sphincter form the PB 
structure (1). GH is characterized as the point between the 
center of the external urethral meatus and the posterior 
edge of the hymen, and PB is identified as the distance 
between the posterior edge of the hymen and the midpoint 
of anus (2). GH and PB measurements have been defined 
with respect to the terminology of female pelvic organ 
prolapse (POP) by the joint publication of the International 
Urogynecological Association and International Continence 
Society in the Pelvic Organ Prolapse Rating system (POP-Q) 
(3). This standardization is ensured with an attempt to avoid 
variations among physicians. 

Vaginitis, inflammation of the vagina, can be observed on 
disruption of the vaginal ecosystem, producing substances 
such as lactic acid and hydrogen peroxide that inhibit the 
growth of bacteria, not belonging in the vaginal microbiota. 
The most common symptoms are itching, burning sensation, 
abnormal odor, and discharge. However, most patients are 
asymptomatic and do not require treatment (4,5). Based on 
the causative organism, there are three main types of vaginitis: 
bacterial vaginosis, candidiasis, and trichomaniasis (6).

Vaginal flatulence is the state of gas emission from the 
vagina in women. It was established as a symptom of pelvic 
floor dysfunction by the International Continence Society 
and International Urogynecological Association in 2017, but 
it is also a complaint that can be encountered with changes 
occurring in the normal vaginal flora during menstruation 
(7). Experience of vaginal flatus is common amongst 
women. It has not been emphasized mainly because it is 
not considered as a life-threatening condition and not 
questioned in detail (8). Its frequency in women giving birth 
increases up to 71% and negatively impacts the quality of 
life (9,10).

Vaginal infection and vaginal flatus are non- life-threatening 
but annoying health problems. On review of the literature, 

although the mean values of PB and GH in women without 
prolapse are not known precisely, no study has evaluated 
the average measurements in any ethnic group. In addition, 
the vagina may be exposed to external factors due to 
the enlargement of the GH and shortening of the PB. 
Therefore, the tendency to vaginal infections may increase 
and vaginal flatus may increase secondary to the relaxation 
of the vaginal muscles and chronic infections. In our study, 
we aimed to demonstrate the mean GH and PB values in 
nulliparous women of Turkish ethnicity and in those who 
had one vaginal or abdominal delivery, as well as assess 
their association with descriptive characteristics such as 
body mass index (BMI), vaginitis, and vaginal flatulence.

METHODS
The study was designed as a prospective cross-sectional 
study and upon receipt of the necessary ethics committee 
approval, it was conducted on women aged 18-45 with 
Turkish ethnic origin who presented to the Department of 
Obstetrics and Gynecology, University of Health Sciences 
Türkiye, Bakırköy Dr. Sadi Konuk Training and Research 
Hospital between the dates of February 15, 2021 and 
February 15, 2022 (University of Health Sciences Türkiye, 
Bakırköy Dr. Sadi Konuk Training and Research Hospital 
Clinical Research Ethics Committee- decision no: 2021-03-
19, date: 01.02.2021). Informed consent was obtained from 
the patients. GH and PB measurements were taken using a 
digital caliper. Age, height, weight, types of delivery, active 
coitus duration, vaginal flatulence, and vaginitis symptoms 
were determined. A total of 405 patients meeting the 
criteria were included in the study and were analyzed in 
three groups. The first group consisted of nulliparous 
participants who had never given birth, the second group 
had individuals with a history of one vaginal delivery, and 
those with a history of one cesarean section formed the 
third group. Information related to age, height, weight, BMI 
[BMI-weight(kg)/height2(m2)], types of delivery, active coitus 
time, vaginal flatus, and vaginitis symptoms for the patients 
in all three groups were documented. Patients with a history 
of vaginitis more than twice a year were defined as frequent, 
and those with two or fewer episodes were defined as rare. 
Exclusion criteria of the study were as follows: pregnant 
women, those who underwent vaginal surgery, patients of 
non-Turkish ethnicity, patients under the age of 18 and aged 

Sonuç: Türk kadınlarında ortalama GH değeri 23,8 mm ve ortalama PB uzunluğu 31,1 mm idi. Tek vajinal doğum, mediolateral epizyotomi, yaş 
ve kiloya bağlı olarak GH genişlediği ve nullipar kadınlarda tekrarlayan vajinitin daha az olduğu saptandı. Bu sonuçlara göre tek bir doğum bile 
pelvik tabanda değişikliklere neden olmaktadır. Artan GH vajinanın savunma mekanizmalarını bozabilir ve enfeksiyon riskini artırabilir. Bu veriler 
ışığında kilo kontrolünün ve epizyotomisiz primipar doğumların artırılmasının önemli olduğuna inanıyoruz.

Anahtar Kelimeler: Genital hiatus, perineal body, tekrarlayan vajinit, vajinal flatus
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above 45 years, history of giving birth to an infant weighing 
over 4000 g, history of assisted delivery (using vacuum, 
forceps, etc.), and those who had 2 or more births.

GH and PB lengths of all patients included in the study were 
measured in the lithotomy position using a digital caliper 
while performing the Valsalva maneuver. The measurement 
unit of the digital caliper was set to millimeters. 
Measurements were taken by a single researcher (Dr. 
Halide Efendi). The lengths of GH and PB were compared 
in patients who had never given birth, those with a history 
of a single vaginal delivery, and those with a previous 
cesarean section, and the average of GH and PB values was 
calculated for all participants. GH and PB measurements 
were analyzed with respect to BMI, duration of coitus, 
frequency of vaginitis, and incidence of vaginal flatulence. 
Experience of vaginitis more than twice a year was noted as 
frequent, and occurrence of the condition twice or less was 
defined as rare.

Statistical Analysis
Regarding the performance of power analysis, the required 
number of cases for a power of 80% was found to be 400. The 
Number Cruncher Statistical System (NCSS) 2007 (Kaysville, 
Utah, USA) program was used for statistical analysis. 
Descriptive statistical methods (mean, standard deviation, 
median, frequency, percentage, minimum, maximum) 
were used to evaluate the study data. The conformity of 
quantitative data to the normal distribution was tested using 
the Shapiro-Wilk test and graphical examinations. One-

Way analysis of variance and Bonferroni corrected binary 
evaluations were performed for comparisons of normally 
distributed quantitative variables between more than two 
groups. Kruskal-Wallis and Dunn-Bonferroni tests were 
performed to assess quantitative variables with nonnormal 
distribution between more than two groups. The Fisher-
Freeman-Halton exact test was used to evaluate qualitative 
data. Spearman correlation analysis of relationships was 
performed with regard to quantitative variables. Statistical 
significance was accepted as a p-value of 0.05.

RESULTS
In the study, the ages of the patients ranged from 18 to 
45 years; the mean age was 29.94±7.17. A total of n=405 
women were included. On examination of the groups, 63% 
(n=255) were nulliparous, 15.8% (n=64) had one vaginal 
delivery (NSD), and 21.2% (n=86) underwent one cesarean 
section (CS). Although vaginitis was not identified in 75.3% 
of the cases, rare vaginitis was detected in 8.9% (n=36) and 
recurrent vaginitis was observed in 15.8% (n=64). There 
was also no history of vaginal flatulence in 62.5% (n=253) of 
women, whereas it was rare in 28.4% (n=115) and common 
in 9.1% (n=37). The active coitus periods of the cases varied 
from 0.8 to 28 years; the mean duration was 6.24±6.02 years. 
In addition, the average GH value of all cases was 23,843 
mm, and the mean PB length was 31,134 mm.

As shown in Table 1, a statistically significant difference 
was demonstrated between the ages and BMI of 

Table 1. Comparison of descriptive characteristics by groups

Groups
p-value

Nulliparous (n=255) NSD (n=64) CS (n=86)

Age (year) Mean ± SD 27.83±6.59* 33.50±7.43 33.56±6.16 a0.001**

Median (min-max) 27 (18-45) 33.5 (20-45) 33 (19-45)

BMI Mean ± SD 24.63±5.09* 26.65±5.54 27.03±6.24 c0.001**

Median (min-max) 21.1 (15.8-40.6) 25.2 (17.4-45) 26.1 (16.6-45.7)

History of recurrent vaginitis 
(year)

No 206 (80.8)* 39 (60.9) 60 (69.8) b0.003**

Rare 19 (7.5) 11 (17.2) 6 (7.0)

Frequent 30 (11.8) 14 (21.9) 20 (23.3)

Vaginal flatus

No 169 (66.3) 32 (50.0) 52 (60.5) b0.117

Rare 66 (25.9) 22 (34.4) 27 (31.4)

Frequent 20 (7.8) 10 (15.6) 7 (8.1)

Active coit time (year)
Mean ± SD 3.73±4.14* 10.68±7.17 10.47±5.60 a0.001**

Median (min-max) 2.5 (0.1-28) 9 (0.7-26) 9 (2-24)
aKruskal-Wallis test and Dunn Bonferonni test, bFisher-Freeman-Halton test, cOne-Way ANOVA test and Dunn Bonferroni test, **p<0.01 P0: Nulliparous, NSD: Vaginal 
delivery, CS: Cesarean delivery, BMI: Body mass index, SD: Standard deviation, min-max: Minimum-maximum
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participants with respect to the groups (p=0.001; p<0.01). 
Based on the results of pairwise comparisons carried out 
to determine the source of the difference, the ages and 
BMI of women in the nulliparous group were notably less 
than those in the NSD and CS groups (p=0.001; p=0.001; 
p<0.01). A statistically meaningful variance was detected 
among subjects in relation to history of recurrent vaginitis 
according to the groups (p=0.003; p<0.01). The frequency 
of recurrent vaginitis in nulliparous cases was significantly 
lower than that in the NSD and CS cohorts. The incidence of 
recurrent vaginitis was found to be higher in the NSD group 
than in the nulliparous and CS groups. With regard to the 
active coitus times of participants, a statistically significant 
difference was identified between the groups (p=0.001; 
p<0.01); active coitus periods of nulliparous cases were 
remarkably lower than those in the NSD and CS groups 
(p=0.001; p=0.001; p<0.01).

On review of the groups, there was no statistically 
meaningful difference revealed regarding the experience of 
vaginal flatulence among the cases (p>0.05).

As shown in Table 2, a statistically notable difference was 
observed between the GH measurements of cases according 
to the groups (p=0.003; p<0.01). On conduction of pairwise 
comparisons determining the source of difference, the GH 
values of participants in the NSD group were remarkably 
higher than those in the nulliparous and CS groups (p=0.016, 
p=0.021; p<0.05). There was no statistically significant 
variance between PB lengths (p>0.05).

On evaluation of the Spearman correlation test between 
GH, PB lengths and BMI, mediolateral episiotomy, midline 
episiotomy, and active coitus times, a positive statistically 
weak correlation was established between GH and BMI 
measurements, as presented in Table 3 (r=0.380; p=0.001; 
p<0.01). There was also a positive, yet statistically very weak 
relationship between GH and mediolateral episiotomy 
measurements (with higher GH value, mediolateral 
episiotomy length increased) (r=0.174; p=0.001; p<0.01). 

No statistically significant association was demonstrated 
between GH measurements and the ages of participants, 
midline episiotomy, and active coitus durations (p>0.05). 
Whilst there was a statistically very weak positive correlation 
between the ages of patients and PB lengths (with rising 
age, PB increased) (r=0.141; p=0.004; p<0.01), a positive 
relationship with a statistically low level was identified 
regarding BMI measurements (increasing PB associated with 
higher BMI values) (r=0.346; p=0.001; p<0.01). A positive, 
yet statistically very weak linear correlation existed between 
PB values and active coitus times (as PB increased, active 
coitus periods lengthened) (r=0.183; p=0.001; p<0.01). 
On the other hand, no statistically significant relationship 
was revealed between PB measurements and mediolateral 
episiotomy or midline episiotomy (p>0.05).

As listed in Table 4, the GH and PB measurements of 
cases did not show a statistically significant difference with 
regard to the history of recurrent vaginitis and vaginal flatus 
(p>0.05).

DISCUSSION
In our study, we identified the mean value of GH as 23.8 mm 
and that of PB as 31.1 mm in our measurements of women 
of Turkish ethnicity. On review of the literature, we could not 
detect a similar study conducted on Turkish women, yet as 
the mean PB measurement was 3.7±0.9 cm in Caucasian 
women, it was revealed as 3.6±0.9 cm in women of Asian 
origin. With these results, it was observed that the mean 
PB lengths detected in Caucasian and Asian women were 
longer than that of Turkish individuals (11). Additionally, PB 
measurements were made in the early and late stages of 
labor in Vietnamese pregnant women, and the average PB 
value was found to be 3.4 cm in the early stage and 4.3 cm 
in the second stage (12). With respect to a study conducted 
on Chinese women, PB lengths were measured in the first 
stage of labor, at the beginning and end of the second stage 
and the values were found to be 38.8 mm, 49.4 mm and 59.4 
mm, and PB measurement lengthened with approaching 

Table 2. Comparison of GH, PB measurements by groups

Groups
p-value

Nulliparous (n=255) NSD (n=64) CS (n=86)

GH
Mean ± SD 23.45±5.78 26.15±7.06* 23.28±5.45 c0.003**

Median (min-max) 23 (10.1-49) 25.7 (11.2-47.2) 22.1 (10.8-43.7)

PB
Mean ± SD 31.05±6.09 31.65±7.20 31.02±5.04 c0.761

Median (min-max) 30.9 (0-50.8) 30.7 (18-51) 30.9 (20.2-45.8)
cOne-Way ANOVA test and Dunn Bonferroni test, **p<0,01, bFisher-Freeman-Halton test, NSD: Vaginal delivery, CS: Cesarean delivery, GH: Genital hiatus, PB: Perineal 
body, SD: Standard deviation, min-max: Minimum-maximum
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labor due to the pressure related to fetal head engagement 
(13). However, our study was not conducted on pregnant 
women.

Based on our results, we determined that GH was larger in 
women with a history of vaginal births than in nulliparous 
participants or those delivering via cesarean section. 
Similarly, in another study conducted on 1,224 patients, 
GH was found to be greater in the group who delivered 
vaginally in contrast to those with a history of cesarean 
section (14). These data support the notion that vaginal 
birth creates permanent changes in the vaginal tissue and 
GH. In comparison, no difference was identified related to 
PB measurements of nulliparous and primiparas women or 
with regard to mode of delivery among primiparas patients. 
We attributed these results to the fact that first births were 

generally at a young age, and it was easier for the perineal 
muscles to return to their prenatal shape. We also concluded 
that perineal deformity might have developed less frequently 
in women with a history of one single delivery. Likewise, in a 
study performed on 112 cases, no significant difference was 
noted regarding PB measurements of participants in the 
vaginal birth and cesarean section groups 6 months post 
birth (15). However, more extensive studies are required on 
this matter, especially including multiparous. 

Although there was a weak correlation, we found that GH 
measurement increased because of the increase in BMI and 
the presence of mediolateral episiotomy. In addition, PB was 
measured longer in parallel with the increase in BMI, age, 
and coit duration. Similarly, in a study conducted on 1,043 
women, obesity and POP-Q were evaluated, and a positive 
association was found between obesity and the sum of PB 
and GH (16). Contrary to our findings, in a study conducted 
with Korean women, no relationship was established 
between obesity and POP-Q. In this study, GH and PB were 
not assessed separately (17). In a study conducted on 549 
women, patients with and without mediolateral episiotomy 
were examined , and GH and PB measurements were shown 
to be short in the group with episiotomy (18). We believe 
that further studies are needed with larger patient cohorts 
because the number of participants who underwent midline 
episiotomy was significantly lower in our study and the 
cases had only one delivery.

In a study conducted to determine the relationship between 
GH and PB lengths and POP, both GH and PB measurements 
showed a weak correlation with age. However, unlike our 
study, 90% of the patients in this study were multiparous 
women (19). In a retrospective study aiming to identify 
the independent risk factors of POP, evaluating 244 cases 
with prolapse and 314 participants without prolapse, GH 

Table 3. The relationship between GH, PB lengths and BMI, 
mediolateral episiotomy, midline episiotomy and active coitus 
periods 

GH PB

Age (year)
r 0.029 0.141

p 0.567 0.004**

BMI
r 0.380 0.346

p 0.001** 0.001**

Mediolateral episiotomy
r 0.174 0.023

p 0.001** 0.643

Midline episiotomy
r 0.044 0.059

p 0.379 0.235

Active coit time (year)
r 0.060 0.183

p 0.231 0.001**

r: Spearman correlation test, **p<0.01, GH: Genital hiatus, PB: Perineal body, 
BMI: Body mass index

Table 4. Comparison of GH, PB lengths with vaginitis and vaginal flatulence symptoms

  GH PB

Mean ± SD Median (min-max) p Mean ± SD Median (min-max) p

History of 
recurrent 
vaginitis

No 23.81±5.98 23 (10.8-49) c0.647 31.42±6.22 31.1 (0-51)
c0.079

Rare 24.68±6.79 24.5 (13.7-47.2) 29.04±5.38 28.7 (19-42.5)

Frequent 23.54±5.70 24 (10.1-35.6) 30.93±5.51 31.2 
(18.8-44.1)

Vaginal flatus
No 23.64±6.25 22.9 (11.2-49) c0.304 31.39±6.12 31.4 (0-51) c0.420

Rare 23.83±5.60 23.5 (10.1-43.2) 30.50±5.97 29.9 (18-47)

Frequent 25.27±5.42 24.4 (10.8-39.6) 31.32±6.00 30.7 (20.2-50.8)

cOne-Way ANOVA test, GH: Genital hiatus, PB: Perineal body, SD: Standard deviation, min-max: Minimum-maximum 
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measurements in the group suffering from prolapse were 
detected to be positively correlated with age, whereas PB 
lengths were found to have a negative association, and GH 
and PB values were not compared with these variables in 
the group without prolapse (20). 

A study including 535 patients, investigating PB and GB 
measurements of patients in two groups prior to prolapse 
surgery, did not establish a difference between sexually 
active women and those with no sexual activity. However, 
the duration of sexual activity of cases was not considered in 
this study. The status of sexual activity was assessed within 
the last 3 months (21). 

We also evaluated the relationship between GH and PB 
measurements and vaginal symptoms such as recurrent 
vaginitis and vaginal flatulence. To the best of our 
knowledge, no other study has been identified on this 
matter. Although recurrent vaginitis was less common in 
nulliparous women, we could not detect any difference 
between the groups in terms of vaginal flatus. In a study 
conducted, nonspecific vaginitis was not found to be 
associated with previous pregnancies, history of abortion, 
mean number of pregnancies, number of abortions, and 
years of sexual activity (22). In another study, no difference 
was found between the group with recurrent bacterial 
vaginosis and the control group in terms of the number of 
previous deliveries (23). Participants who had vaginal and 
cesarean deliveries were compared in a study conducted 
on 942 patients, and similar to our findings, no variance was 
shown with regard to vaginal flatus (9). Likewise, in another 
study with 341 cases included, the characteristics of patients 
with and without vaginal flatus were analyzed. There was no 
difference in these patients with regard to cesarean and 
vaginal deliveries (10). More and larger studies are required 
because vaginal flatus is the newly identified symptom. 
The small number of patients and the fact that multiparous 
cases were not included in the study are the most important 
limitations of our study.

CONCLUSION
Based on the results of our study, the mean GH value 
was 23.8 mm and the average PH length was 31.1 mm in 
Turkish women. Further comprehensive studies are needed 
worldwide to determine whether GH and PB measurements 
vary between races.

When the results of our study were evaluated, GH 
enlargement due to single vaginal delivery, mediolateral 
episiotomy, age and weight, and recurrent vaginitis were 
less common in nulliparous patients. This finding was 

accepted as supporting data of that vaginal childbirth has 
been a factor in leading to POP. Even if we do not find it 
related, increased GH may disrupt the defense mechanisms 
of the vagina and increase the risk of infection and vaginal 
flatus, especially in multiparous cases. We believe that 
it is important to increase primiparous births without 
performing episiotomy and to control weight. Our study is 
the first on this subject. However, more extensive research is 
required to investigate the relationship between GH and PB 
measurements and these symptoms.
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