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ABSTRACT

Objective: It is known that genetic variations in the mechanism of taste perception play an essential role in food intake. In this study, we
investigated the SNP rs35874116 polymorphism in the sweet taste receptor (TAS1R2) gene and nutrient intakes of adults.

Methods: The study conducted with 95 volunteers. Food consumption records of participants obtained by 24-h recall method, and analyzed
by Computer-Aided Nutrition Software, Nutrition Information Systems 8.1 Package Software (BeBiS). Venous blood samples of the participants
were collected to determine genotype distribution, and genotype distributions were determined using the Kompetitive Allele-Specific PCR
(KASP) method.

Results: The genotype examination of participants revealed that the percentage of individuals with GA, AA, and GG genotypes were 67.3%,
26.3%, and 6.3% respectively. Daily total carbohydrate and sucrose intakes were found as the highest in individuals with GG genotype
(145.55+56.69 g and 28.66+26 g, respectively), but without statistical difference.

Conclusion: According to our knowledge the studly is the first to examine TASTR2 polymorphism and nutrient intake in the Turkish population.
We did not find any difference between TASTR2 (rs35874116) polymorphism and nutrient intake; however, the study may serve as a preliminary
result. Studies with a wider sample may help to enhance our understanding of the TAS1R2 and nutrient intake.

Keywords: TAS1R2, nutrient intake, carbohydrate, polymorphism

oz

Amag: Tat algisi mekanizmasindaki genetik varyasyonlarin besin aliminda énemli rol oynadigi bilinmektedir. Bu calismada tatl tat reseptori
(TAS1R2) SNP rs35874116 polimorfizmi ve yetiskin bireylerin besin 6gesi alimi incelenmistir.

Gereg ve Yéntem: Mevcut calisma 95 gonilli birey ile yuritilmustir. Katilimeilardan 24 saatlik geri cagirma teknigi ile besin tiketim kayitlari
toplanmis ve ilgili veriler bilgisayar destekli beslenme programi, Beslenme Bilgi Sistemi (BeBiS), 8.1 Paket programinda analiz edilmistir. Genotip
dagilimi Kompetitif Allel-Spesifik PCR yontemi ile belirlenmis olup, bunun icin arastirmaya katilan bireylerden venéz kan érnekleri toplanmistir.

Bulgular: Katiimcilar genotiplerine gére incelendiginde GA, AA ve GG genotiplerine sahip bireylerin yiizdesi sirasiyla %67,3, %26,3 ve %6,3'tur.
Giinlik toplam karbonhidrat ve stikroz alimlart GG genotipli bireylerde daha yiiksek (sirasiyla 145,55+56,69 g ve 28,66+26 g) bulunmustur, ancak
sonuglar istatistiksel olarak anlamli farklilik géstermemistir.

Sonug: Bilgimiz dahilinde mevcut ¢alisma, Tirk poptilasyonunda TAS1R2 polimorfizmi ve makro besin alimini inceleyen ilk calismadir. TASTR2
(rs35874116) polimorfizm ve makro besin alimi arasinda herhangi bir fark bulunamamis olmakla birlikte mevcut sonuglar bir 6n sonugtur olarak
literatlire katkida bulunabilir. Daha genis 6rneklemli calismalar, TAS1R2 ve gida alimi konusundaki roliniin anlasilmasinda yardime olabilir.

Anahtar Kelimeler: TAS1R2, besin 6gesi alimi, karbonhidrat, polimorfizm
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INTRODUCTION

Taste is considered the primary determinant of food
preference and intake. Given that taste can affect nutritional
preferences, understanding the factors that mediate
differences in taste function and their effect on food
preference and consumption is important (1). Many factors
affect individuals’ food choices, including physiological,
nutritious, environmental, socio-cultural, and genetic factors
(2). The number of studies on taste genetics and biology
is increasing day by day as the genetic factors underlying
individual differences in the ability to perceive tastes, which
can affect eating behavior and food intake (3).

Taste perception in the taste sensory system occurs
through specialized taste receptor cells (TRCs) found in the
taste buds of the tongue (4). TRCs are indirectly or directly
stimulated, detecting different tastes. G protein-coupled
receptors (GPCRs) trigger indirect stimulation, whereas
ion channels trigger direct stimulation (5). GPCRs mediate
the perception of sweet, bitter, and umami taste, whereas
the specific membrane channels mediate sour and salty
taste (6). The GPCR protein family consists of 3 different
taste receptor type 1 (T1R) and approximately 30 different
taste receptor type 2 (T2R) members. Sweet taste ligands
are bound to heterodimeric T1R2/T1R3 receptor, umami
tastes ligands with heterodimeric T1R1/T1R3 receptor, and
bitter taste ligands with T2R receptors to detect different
flavors (7-9).

The T1R protein family that detects sweet and umami flavors
are encoded by the TASTR1, TASTR2, and TASTR3genes (10).
T1R2, a sweet taste receptor protein, is synthesized from the
TASTR2 gene discovered in 1999 (11,12). The TASTR2 gene
is located on chromosome 1p36.13 and consists of six exons
and produces a protein with 839 amino acids (2,13). Genetic
diversity of sweet taste receptor genes has been shown to
have a role in sweet taste sensitivity in adults (9,14,15).

Studiesreported that the single nucleotide polymorphisms
(SNP) of these chemosensory genes of the taste-sensing
mechanism may be associated with food preferences
and consumption (9,16). TAS1R2 is a highly polymorphic
gene, and this high polymorphic ratio is assumed to be
associated with variations in sweet taste perception.
One of the TASTR2 gene SNPs occurs by nucleotide
replacement of Adenine/Guanine (A571G, rs35874116) in
the base 571 of the exon 3. This change alters the triplet
codon sequence, causing the isoleucine/valine amino acid
conversion in position 191 (3,17). A study investigated the
relationship of the Ile191Val variations with carbohydrate
intake and revealed that individuals with Val/Val genotype
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were associated with high carbohydrate intake (17).
Another study investigated the relationship between
sugar consumption of individuals with and without
diabetes and variations of lle191Val and reported that
this variation may affect sugar consumption habits (9).
Another study revealed that children with TT genotype in
the TAS1TR2 rs35874116 locus (Ile191Val) mostly preferred
sweet foods and consumed desserts mostly in the evening
(18). Additionally, according to another study, variation in
TAS1TR2 affects food consumption including cruciferous
vegetables and foods with an umami taste (19).

The genetic background of food consumption has been
widely evaluated, but individual food choices could be
affected by genetic variations. Thus, we investigated the
effect of SNP rs35874116 polymorphism in the sweet taste
receptor (TASTR2) gene on the nutrient intake to contribute
to the enlightenment of factors involved in food preference
and consumption.

METHODS

Study Group

This study included 95 volunteers between 21 and 60 years
old. Our study was approved by Istanbul Aydin Universiry
Non-Interventional Clinical Research Ethics Committee on
09/10/2019 with the decision number 2019/115. Volunteers
were included in the research by obtaining written and oral
consent.

Food Consumption Record/Nutrient Intake Analysis

The daily energy and food intakes of individuals were
evaluated by a 24-hour recall food consumption record. The
food consumption records of participants were analyzed
using the “"Computer-Aided Nutrition Software, Nutrition
Information Systems 8.1 Package Software (BeBiS),” and
nutrient intake was calculated.

Blood Sample Collection and Deoxyribonucleic Acid
(DNA) Isolation

Venous blood samples of the participants were stored
into tubes containing 2 mL of ethylene diamine tetraacetic
acid. DNA isolation from the samples was performed using
a commercial kit (EZ-10 Spin Column Genomic DNA Kit,
Bio Basic Inc., Markham, Canada) using the spin column
method. The purity and quantity determinations of DNA
samples were spectrophotometrically performed (Thermo
Scientific Multiskan Go, Thermofisher, USA), and samples
with a measurement rate of A260/A280 = 1.8 at 260 and 280
nm absorbency were considered pure. DNA amounts for
the Kompetitive Allele-Specific PCR (KASP) method were
ensured to be 10 ng/pL. Of each sample, 2 pL, whose purity
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and quantity was determined, were used for the KASP
genotype reaction mixture.

KASP Genotyping

The KASP™ method was used for TAS1R2 (rs35874116)
genotyping. The KASP reaction mixture (10 pl) contained
5 pL of 2x KASP master mix, 0.14 pL of KASP primer assay
mix, and 5 puL of DNA template (1 pL of PCR product/DNA
extract + sterile water of 4 pl). There were Primer Allele A
(FAM) (CAGCTGCACCATGGCCTCGAT) and Primer Allele G
(HEX) (GCTGCACCATGGCCTCGAC) and primer common
(CACCCAGCGCCGACCACCA) sequences specific to SNP
rs35874116 within the KASP primer assay. KASP conditions
were 1 cycle of 30 °C/1 min and 1 cycle of 94 °C/15 min,
followed by 10 cycles of 94 °C/20 s and 61 °C/1 min, and
26 cycles of 94 °C/20 s and 55 °C/1 min. Finally, fluorescent
endpoint readings were performed at 30 °C/1 min using the
Applied Biosystems Step One Plus Real-Time PCR Systems
(Foster City, CA, USA).

Statistical Analysis

Data were analyzed using the Statistical Package for the
Social Sciences 25.0 software. The relationship between
genotypes and categorical variables was evaluated using
the Fisher's exact test. The Kruskal-Wallis test was used to
compare the values of genotypes that did not match the
normal distribution. Binary comparisons of statistically
significant variables were evaluated using the Mann-
Whitney U test and Bonferroni correction. Additionally,
p-values of <0.05 were considered statistically significant.

RESULTS

The genotype and allele frequency distributions of
participants are summarized in Table 1.

According to the dominant model, the average energy and
nutrient intake of participants were summarized in Table 2.
No statistically significant difference was found between the
median values of measurements according to the dominant
model (p>0.05). The odds ratio could not be calculated
because the number of samples in the dominant model was
insufficient (Table 2).

Participants’ energy and nutrient intake are presented
in Table 3. No statistical difference was found between
genotypes and median values (p>0.05).

DISCUSSION

This study aimed to investigate the TASTR2 rs35874116
(A > G, lle191Val) sweet taste receptor polymorphism,
and nutrient intake of adult individuals.

Taste perception plays an important role in determining
individual food preferences and eating habits. Genetic
diversity of sweet taste receptor genes has played a role in
sweet taste sensitivity in adults (?,14,15). TASTR2 is a highly
polymorphic gene and this high polymorphism is assumed
to be associated with variations in sweet taste perception
(3,17). Therefore, genetic variations in the TAS1R2 receptor
may contribute to the differences between individual dietary
intake (17,20). Eny et al. (9) investigated the effect of TASTR2
lle191Val (rs35874116) polymorphism on sugar intake with
two different populations including 1,037 individuals
without diabetes and 100 individuals with type 2 diabetes.
They found a significant relationship between lle191Val
and body mass index (BMI) in terms of sugar consumption
in 1,037 individuals without diabetes, and individuals with
the Val allele (103+6 g sugar/day) in at least one locus
consumed less sugar than individuals with homozygote lle/
lle genotype (122+6 g sugar/day). A study that investigated
the effects of polymorphisms in TASTR2 receptor (rs9701796,
rs35874116) on chocolate powder consumption and dietary
fiber intake in obese children revealed that the rs9701796
variant in obese children was associated with high
chocolate powder consumption and rs35874116 variant was
associated with low dietary fiber intake. They revealed that
the daily carbohydrate consumption was 258+36 g for lle
homozygotes and 248+41 g for the Val carriers. Daily sugar
intake was determined as 58 g in lle homozygotes and 51 g
in Val carriers. Val allele in the variant rs35874116 was found
to be associated with low fiber consumption in children
and adolescents with obesity (2). Ramos-Lopez et al. (17),
investigated the polymorphism of the TAS1R2 (lle191Val)

gene and revealed that Val/Val carriers consumed

Table 1. Genotype and allele frequency distributions of
participants

TAS1R2 rs35874116 n %
GG genotype 6 6.3
GA genotype 64 67.4
AA genotype 25 26.3

Allel frequency
G 76 40

A 114 60

Dominant model

AA + GA vs 89 93.7

GG 6 6.3

Recessive model

GG + GAvs 70 73.7

AA 25 26.3
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332.7+102.6 g of carbohydrates, lle/lle carriers consumed
273+102.4 g, and lle/Val carriers consumed 265.2+98.1
g of carbohydrates daily. The difference in carbohydrate
intake between genotypes was found to be statistically
significant (p=0.01), and Val/Val genotype of TAS1R2 was
associated with higher carbohydrate intake. Chamoun
et al. (18) investigated the effect of taste genetics on
snack consumption habits in preschoolers and revealed
that children with the TT genotype TAS1R2 rs35874116
consumed more sugary and high-calorie snacks than
children with the C allele. Additionally, children with
TT genotypes were significantly more likely to opt for
sugary snacks in the evening. Han et al. (16) evaluated the
relationship between TAS1R2 rs38574116 polymorphism
and carbohydrate intake and found that C alleles
(CC and CT) were associated with higher sugary food
consumption than TT allele. Contrarily, Hwang et al. (21)
found no association between sugar/sweet food intake
and TASTR2 (rs35874116). Our study revealed that daily
total carbohydrate and sucrose intakes were the highest
in individuals with GG genotype (145.55+56.69 g and
28.66+26 g, respectively) but results were not statistically
different between daily carbohydrate and sucrose intake
(p>0.05) according to the genotypes of participants
(Table 2).

Dias et al. (1) investigated the relationship of TASTR2 sweet
taste receptor polymorphisms (rs12033832, rs12137730,
rs35874116, rs3935570, rs4920564, rsd920566, rs7513755,
and rs9701796) with sweet taste threshold and sugar intake
and revealed that individuals with the GG/GA genotype
consumed more sugar compared to individuals with the
AA allele in a BMI of =25, and individuals with the GG/GA
genotype with BMI of <25 consume less sugar compared
to individuals with the AA genotype (1). Accordingly,
TASTR2 rs12033832 polymorphism was found to be
associated with individuals’ sweet taste threshold and sugar
consumption, but this relationship differed according to the
BMI. Additionally, the association of the polymorphism of
rs35874116 with the BMI and the threshold of sweet taste
was not found. However, the polymorphism rs35874116 was
found to be associated with differences in carbohydrate and
sugar intake, regardless of taste perception. This difference
was assumed to be related to the expression of TAS1R2
in the small intestine, and this effect can be created by a
post-digestive mechanism (1). We also investigated the
relationship of sugar and carbohydrate consumption with
BMI, thus we divided the participants into two groups, BMI
of <25 kg/m? and BMI of =25 kg/m?, but no difference was
found between the groups’ sugar and carbohydrate intake
(data not shown).

In the literature, studies on TASTR2 variations mainly
focused on carbohydrate and
However, some studies also provide a perspective on
TAS1R2 and other nutrient intakes. Of which, one study that
evaluated TASTR2 (rs7534618) and dietary intake revealed
that genetic variation had an association with food intake,

sweet consumption.

including total grain and bread consumption. Additionally,
the authors revealed that in the Korean female population,
compared to those with the rs7534618 A allele, (AA and AC
genotypes), having the CC genotype, which corresponds
to the rs12033832 AA genotype, seemed to be associated
with decreased carbohydrates but increased fat intake
(22). Choi et al. (19) found that TAST1R2 polymorphisms
affected cruciferous vegetables, citrus fruit, fatty, and
umami food intake. The TASTR2 rs9701796 variant allele
was associated with decreased cruciferous vegetable
consumption in males. TAS1R1 rs34160967, diplotype, and
TASTR2 rs35874116 exhibited differential umami foods
intake by genotype (19). In the studies that investigated
the TAS1R2 rs38574116, some studies also examined the
relationship between participants’ food consumption
records and TASTR2 rs38574116 genotypes GA (lle/
Val, CT), AA (lle/lle, TT), and GG (Val/Val, CC). Ramos-
Lopez et al. (17) revealed no difference between the daily
average calorie, protein (%), protein (g), fat (%), and fat (g)
consumption of individuals with lle/lle, lle/Val, and Val/Val
genotypes. Contrarily, daily carbohydrate (g) and fiber (g)
consumption of individuals with the Val/Val genotype was
significantly higher than lle/Val and lle/lle genotypes (17).
Similar to that study, Han et al. (16) found no differences
between total energy, carbohydrate (g), protein (g), and
fat (g) consumption according to the TT and CC/CT
genotypes. Sweet (g) consumption was significantly higher
in CC/CT genotype and dietary protein (%) was higher in
the TT genotype (16). Our study revealed no significant
difference in the participants in terms of energy, protein
(9), protein (%), carbohydrate (g), carbohydrate (%), fat
(9), fat (%), and sucrose consumption according to their
genotypes (Table 3).

CONCLUSION

Elucidating the relationship between individuals’ food
consumption and genetic basis will contribute to creating
individual-specific nutrition programs and maintaining
and improving health. We investigated the effect of SNP
rs35874116 polymorphism in the sweet taste receptor
(TASTR2) gene on the nutrient intake to contribute to the
enlightenment of factors food preference and consumption.
Contrary to the literature, we found no difference between
genotypes and nutrient intake, especially in sweet/sugar
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ABSTRACT

Objective: Classifications of stroke etiology is generally based on lesion pathology and ischemic stroke or hemorrhage were two main groups.
Nowadays, most common classification is Trial of Org 10172 in Acute Stroke Treatment (TOAST) which was published in 1993. After the
TOAST classification system, Causative Classification of Stroke System (CCS), Atherothrombosis, Small vessel disease, Cardiac causes, and
Other uncommon causes (ASCO) classification systems were developed. The purpose of the study is to discuss whether CCS or ASCO systems
can be replaced for TOAST classification system which is most commonly used to determine the stroke etiology. And to determine whether
the number of patients can be decreased in an unidentified cause of the etiology group according to TOAST by these CCS or ASCO systems.

Methods: Three hundred acute ischemic stroke patients hospitalized at Bakirkdy Dr. Sadi Konuk Training and Research Hospital between
01.01.2016 and 30.06.2016 were evaluated retrospectively and they were assessed based on their neurological examination, laboratory findings
and sub-types of stroke were identified according to TOAST, CCS, and ASCO etiology classifications. Results were compared based on TOAST,
CCS, and ASCO. For comparison, obvious reasons for TOAST, obvious and potential reasons for CCS, and first and second evidence were used.

Results: The mean age of 300 patients (176 male-124 female) was 67.13+14.19 years. No significant differences were detected between
TOAST, CCS and ASCO systems for detecting etiological subtypes; large artery atherosclerosis, small artery disease, other determined causes
or undetermined causes but significant differences were found between ASCO and CCS in determining cardioembolic subtype (p=0.002).
Correlation analysis showed high and significant correlations between TOAST and CCS (r=0.765) and TOAST and ASCO (r=0.731). The
correlation between CCS and ASCO (r=0.928).

Conclusion: The traditional TOAST classification system, in use for a long time in determining stroke etiology, cannot be updated but it still
maintains its practicality and availability compared to the new classification systems CCS and ASCO. There was no significant decrease in the
number of patients in an undetermined etiology subgroup by CCS and ASCO compared to TOAST. As far as our results are concerned, CCS
and ASCO systems have not superiority on TOAST.

Keywords: Ischemic stroke, etiological classification, TOAST

6z

Amag: inme etiyolojisine yénelik siniflamalar, genellikle lezyonun patolojisine gére yapilmis ve tim inmeler iskemi veya hemoraji olmak iizere
iki ana gruba ayrilmistir. Giiniimiizde en yaygin kullanilan siniflama 1993 yilinda yayinlanan Akut inme Tedavisinde Organizasyon Calismasi
10172 (TOAST) siniflamasidi. TOAST siniflamasindan hareketle daha sonraki dénemde inme Sisteminin Nedensel Siniflandirmasi (CCS),
Aterotromboz, K¢tk damar hastaligi, Kardiyak sebepler ve Diger nadir sebepler (ASCO) sistemleri gelistiriimistir. Bu ¢calismanin amaci, inmenin
etiyolojik nedenini belirlerken yaygin olarak kullanilan TOAST siniflama sistemi yerini daha sonradan yapilan CCS veya ASCO sistemlerinin

alip alamayacagini géstermek ve TOAST'nin zayif yoni olan nedeni belirlenemeyen etiyoloji grubundaki hasta sikligini azaltip azaltmadigini
belirlemektir.

Gereg ve Yontem: Akut inme tanisi ile Bakirkdy Dr Sadi Konuk Egitim ve Arastirma Hastanesi'ne 01.01.2016-30.06.2016 tarihleri arasinda yatisi
yapilan 300 hasta epikrizleri ve tetkikleriyle birlikte degerlendirildi ve TOAST, CCS ve ASCO etiyolojik siniflamalarina gére gruplandirilmis, inme
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alt tipleri belirlenmis ve ¢ikan sonuglar birbirleri ile karsilastinlmistir. Karsilastirmalar icin TOAST siniflamasinda bariz nedenler, CCS siniflamasinda
bariz ve olasi nedenler, ASCO siniflamasi igin birinci ve ikinci derecede kanitlar alindi.

Bulgular: Degerlendirmeye alinan 300 hastanin (176 erkek, 124 kadin) yas ortalamasi 67,13+14,19 yil idi. inme etiyolojik alt tiplerinden biiyiik
arter aterosklerozu, kiicik damar hastaligi, diger etiyolojiler ve nedeni belirlenemeyen etiyolojileri belirlemede TOAST, CCS ve ASCO arasinda
anlamli farklilik saptanmadi. Kardiyoembolik alt sinifi belirlenmesinde ASCO ve CCS arasinda anlamli farklilik mevcuttu (p=0,002). Korelasyon
analizleri ile TOAST ile CCS arasinda ileri diizeyde (r=0,765), TOAST ile ASCO arasinda ileri diizeyde uyumluluk (r=0,731) gézlenirken CCS ve

ASCO arasindaki iliski mikemmele yakin diizeyde anlamli idi (r=0,928).

Sonug: inme etiyolojisini belilemede uzun siireden beri kullanilan geleneksel TOAST siniflama sistemi, daha yeni sistemler olan CCS ve ASCO
ile karsilastirldiginda giincelleme imkani olmadigi halde pratikligini ve kullanilabilirligini korudugu distintldi. TOAST ile nedeni belirlenemeyen
etiyoloji alt grubundaki hasta sayisinda CCS ve ASCO ile anlamli bir azalma gézlenmedi. Sonuglarimiza bakildiginda CCS ve ASCO sistemi

TOAST'ye gore bir Ustlinlik getirememistir.
Anahtar Kelimeler: iskemik inme, etiyolojik siniflama, TOAST

INTRODUCTION

One of the traditional and most frequently used methods
for stroke etiological classification, Trial of ORG 10172 in
Acute Stroke Treatment (TOAST) sub-divides clinical data
of stroke according to the formation mechanisms. In this
classification, because it is impossible to determine which
group is appropriate for patients who have more than one
reason for stroke, many patients are evaluated within the
undetermined group. The Causative Classification of Stroke
(CCS), a web-based system organized by Harvard University,
was created to reduce the limitations of the traditional
TOAST system and reduce the unclassified group rate
(1,2). It also creates a common language among physicians
while determining the etiology and has a high level of
compatibility among practitioners. Atherothrombosis,
Small vessel disease, Cardiac causes, and Other uncommon
causes (ASCO) classification is a phenotypic system that
classifies stroke patients according to the composition of
their etiological characteristics. Also, the ASCO system
lists all etiologies that may be responsible for stroke
pathophysiology (1-4). This study aims to compare the
subtypes of these three classifications with each other, to
prevent the inclusion of many patients to the undetermined
group and to investigate whether the number of patients in
this group will be affected.

METHODS

In our study, patients who were followed up at Bakirkdy
Dr. Sadi Konuk Training and Research Hospital Neurology
Clinic between January 1, 2016 and June 30, 2016 with the
diagnosis of ischemic stroke were included. Anamnesis,
histories, physical and neurological examination findings,
imaging methods, and all other examinations performed
for etiology were analyzed for all 300 patients. All patients
participated in the study and their legal heirs were informed
and consent were obtained. Exclusion criteria were;
hemorrhagic stroke, patients under 18 years, and the doubt
in the diagnosis of ischemic stroke. This study, with protocol
number 2017/144, was approved by the Bakirkdy Dr. Sadi
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Konuk Training and Research Hospital Clinical Research
Ethics Committee decision no 2017-06-32 (date: 19.06.2017).

blood

brain

Routine biochemical
sedimentation rate

tests, hemogram,

and C-reactive protein,
computed tomography and diffusion magnetic resonance
(MR) imaging, electrocardiogram (ECG), transthoracic
echocardiography (TTE), bilateral carotid-vertebral artery
Doppler ultrasonography, cranial-cervical MR and MR
angiographies have been selected for almost all patients.
Transesophageal echocardiography (TEE), 24-hour rhythm
holter examination, vasculitis tests, thrombophilia panel
were performed on patients who needed advanced
diagnosis. It was determined which subtypes of TOAST,
CCS and ASCO etiological classifications are suitable for
each patient. Obvious reasons for TOAST classification,
obvious and possible reasons for CCS classification, first
and second-degree evidence for ASCO classification
were obtained for comparing classifications to each other.
If any patient had two first-degree evidence in the ASCO
classification, these patients were included in the group
whose etiology could not be determined. If any patient had
two or more definite etiologies according to the TOAST
classification, these patients were also included in the group
whose cause was not found. There are 4 subtypes normally
defined in the ASCO classification, and the condition
defined as ASCO-0 for cases in which the etiological cause
cannot be determined. In our study, ASCO-0 was taken as
the 5" subtype for comparison with TOAST and CCS.

Statistical Analysis

Frequency and percentage were calculated for qualitative
variables, and mean and standard deviation were calculated
for quantitative variables. The Marginal Homogeneity
test was used to compare the TOAST, CCS, and ASCO
classification methods for classifying possible etiology
subgroups of stroke. Bonferroni Corrected McNemar test
was used for pairwise comparisons between methods.
Spearman correlation analysis was performed for the
correlation and Cramer's V correlation coefficient (r) was
calculated.
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RESULTS

A total of 300 patients were included in the study and 124
patients were women (41.33%) and 176 patients (58.67%)
were men. The mean age of the patients was found as
67.13+14.19 years. Hypertension in 191 (63.6%) of 300
patients, diabetes mellitus in 110 (36.6%), atrial fibrillation
(AF) in 32 (10.6%), a history of stroke or transient ischemic
attack (TIA) in 48 (16%), hyperlipidemia in 63 (21%), a
history of coronary artery disease, metallic heart valve or
heart failure in 89 (29.6%), a smoking history in 81 (27%),
and other risk factors in 35 (11%, 6) were available. After
imaging methods, 5 (1.6%) of 300 patients had the anterior
cerebral artery area infarcts, 112 (37.3%) patients had the
middle cerebral artery area infarcts, 21 (7%) patients had the
posterior cerebral artery area infarcts, 68 (22.6%) patients
had the vertebrobasilar area infarcts. And 30 (10%) patients
had lacunar infarcts, 39 (13%) patients had multiple areas
infarcts, and 17 (5.6%) patients had border zone infarcts. The
TIA clinic was present in 8 patients, and no infarct area was
observed in neuroimaging.

TOAST system was used when evaluating cardioembolic
risk factors. Eighty nine patients with isolated AF, 22 patients
with other major cardiac risks (dilated cardiomyopathy, atrial
thrombus, mechanical heart valve, infective endocarditis,
mitral stenosis, etc.) and 54 patients with minor cardiac risks
(patent foramen ovale, mitral valve prolapse, hypokinetic
left ventricular segment, bioprosthetic heart valve, etc.) was
detected.

There was no significant difference between TOAST and
CCS methods in determining the etiological subgroups of
ischemic stroke (p=0.115) (Table 1).

No significant difference was found between TOAST and
ASCO methods in determining the etiological subgroups of
ischemic stroke (p=0.803) (Table 2).

There was a significant difference between CCS and ASCO
methods in determining the etiological subgroups of
ischemic stroke (p=0.033) (Table 3).

A significant difference was found between CCS and ASCO
classification methods for cardioembolic etiologic causes of
ischemic stroke (p=0.002) (Table 4).

One patient (2.8%) who was included in the large artery
atherosclerosis  subgroup in ASCO classification was
included in the group of undetermined etiology in the
CCS classification. Ten patients (9.71%) who was included
in the cardioembolism subgroup in ASCO classification was
included in the group of undetermined etiology in the CCS
classification. Five patients (4.5%) were in the undetermined

etiology subgroup according to ASCO classification were
included in the small vessel disease group in the CCS
classification (Table 5).

DISCUSSION

TOAST classification system is the most widely used system
in clinics thanks to its practicality, on the other hand, its
important disadvantage is that includes patients with more
than one etiology into the undetermined group. Nowadays
with current technology, more than one possible etiology in
the stroke mechanism can be determined, so approximately
half of the stroke patients are included in the undetermined
etiology group. Another disadvantage of this classification
is, when a positive etiology is found, the TOAST etiological
subclass of the patient is determined, other investigations
are not performed so maybe a possible second cause is
missed. Here, the etiological subtypes in the TOAST system
are determined at a low-reliability level (1,2).

The web-based CCS system, which is one of the modern

classification systems, has been developed to reduce the

Table 1. Comparison of TOAST and CCS etiological
classification systems

TOAST CCs
n % n % P’
1 54 18 47 15.67 0.115
2 99 33 93 31 -
3 23 7.67 31 10.33 -
4 11 3.67 12 4 -
5 113 37.67 117 39 -

*Marginal homogeneity test, TOAST: Trial of Org 10172 in Acute Stroke
Treatment, CCS: Causative Classification of Stroke System, 1- Large artery
atherosclerosis, 2- Cardioembolism, 3- Small vessel disease, 4- Other
etiology, 5- Undetermined etiology

Table 2. Comparison of TOAST and ASCO etiological
classification systems

TOAST ASCO
n % n % P
1 54 18 48 16 0.803
2 99 33 103 34.33 -
3 23 7.67 26 8.67 -
4 " 3.67 12 4 -
5 113 37.67 111 37 -

*Marginal homogeneity test, TOAST: Trial of Org 10172 in Acute Stroke
Treatment, ASCO: Atherothrombosis, Small vessel disease, Cardiac
causes, and Other uncommon causes, 1- Large artery atherosclerosis,
2- Cardioembolism, 3- Small vessel disease, 4- Other etiology, 5-
Undetermined etiology
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limitations of the TOAST system and to reduce the rate of
undetermined groups. Reliability studies conducted by Ay
et al. (2,3) and by Arsava et al. (4) showed that especially the
CCS classification was used safely in stroke patients.

The ASCO classification makes a phenotypic classification
by grading all causes of stroke, and thus all etiological
causes are classified according to the degree of evidence.
The reliability of the ASCO system has not been well-known
yet (5).

The fact that TOAST and CCS systems depend on the
reason but the ASCO system is a phenotypic system
creates difficulties in terms of comparison with each other.
To make a meaningful comparison, ‘obvious and clear
causes’ etiologies in CCS (possible etiologies were not
taken), first and second-degree evidence in ASCO were
taken (3¢-degree evidences were not obtained). Similarly,
the inclusion criteria were limited in previous studies, which

makes it possible to compare the classifications with each
other (6,7).

In our study, there was no significant difference between
subtypes of CCS and TOAST such as large artery
atherosclerosis (p=0.189), cardioembolism (p=0.146), small
vessel disease (p=0.02), other etiologies (p=1.00) and
undetermined etiologies (p=0.572). The fact that being no
significant difference between undetermined etiologies
contradicts the purpose of the CCS system. Because the
CCS classification has been created with the aim of reducing
the undetermined etiology of the TOAST system. Our study
showed that instead of the TOAST system, also the CCS
system can be applied in daily practice. Lanfranconi and
Markus (8), by comparing TOAST and CCS systems in 2012,
found both classification systems in high compatible with
each other, as we also found.

When  comparing TOAST and ASCO etiological
classifications, no significant difference was found between

Table 5. Cross comparison of CCS and ASCO
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subgroups. The 103 patients (34.33%) in the study were
included in the cardioembolic subgroup in the ASCO
classification, and this rate is slightly above the rate of
cardioembolism etiology (20%-30%) mentioned in the
literature (9). The reason for this is the higher number of
coronary artery diseases in our patient population with

Table 3. Comparison of CCS and ASCO etiological
classification systems

CCs ASCO
n % n % P’
1 47 15.7 48 16 0.033
2 93 31 103 34.3 -
3 31 10.3 26 8.67 -
4 12 4 12 4 .
5 117 39 111 37 -

*Marginal homogeneity test, CCS: Causative Classification of Stroke
System, ASCO: Atherothrombosis, Small vessel disease, Cardiac
causes, and Other uncommon causes, 1- Large artery atherosclerosis,
2- Cardioembolism, 3- Small vessel disease, 4- Other etiology, 5-
Undetermined etiology

Table 4. Binary comparisons between CCS and ASCO
classifications

ccs ASCO
n % n % % Dif. P’
147 157 48 16 0.33 1
2 93 31 103 343 333 0
33 103 26 867  -1.66 0.06
4 12 4 12 4 0 1
117 39 111 37 2 0.21

*McNemar test with Bonferroni Correction, CCS: Causative Classification
of Stroke System, ASCO: Atherothrombosis, Small vessel disease, Cardiac
causes, and Other uncommon causes, Dif.: Difference, 1- Large artery
atherosclerosis, 2- Cardioembolism, 3- Small vessel disease, 4- Other
etiology, 5- Undetermined etiology

ASCO
1 2 3 4 5
n % n % n % n % n %
1 47 97.92 0 0 0 0 0 0 0 0
2 0 0 93 90.29 0 0 0 0 0 0
CCS 3 0 0 0 0 26 100 0 0 5 4.5
4 0 0 0 0 0 0 12 100 0 0
5 1 2.08 10 9.71 0 0 0 0 106 95.5

CCS: Causative Classification of Stroke System, ASCO: Atherothrombosis, Small vessel disease, Cardiac causes, and Other uncommon causes, 1- Large artery
atherosclerosis, 2- Cardioembolism, 3- Small vessel disease, 4- Other etiology, 5- Undetermined etiology
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a mean age of 67.13£14.19 years. As a result, ejection
fractions were below 35% in TTE and ASCO classification
have included this in the cardioembolism group as first-
degree evidence. Montero et al. (10), in their recent
study, emphasized that the rate of undetermined stroke
decreased and the frequency of cardioembolism increased
in ASCO classification compared to TOAST, and this is also
supporting our study.

A significant difference was found between CCS and ASCO
etiological classifications in terms of the cardioembolic
subgroup (p=0.002). ASCO evaluates “ejection fraction
below 35%" as first-degree evidence, “having apical akinesia
in the left ventricle despite ejection fraction above 35%" as
second-degree evidence, "having a history of myocardial
infarction and multiple infarcts on both anterior and posterior
systems” as another evidence. All these expanded criteria
may have led to this significant difference. These criteria are
not categorized as ‘obvious or clear’ according to CCS but
are categorized as 'possible’. As stated before in our study,
the first and second-degree evidence levels of ASCO and
the obvious and clear degrees of CCS were accepted as
etiological reasons for each group.

Cardioembolic etiology was found in 99 patients (33.00%)
according to TOAST, 93 patients (31.00%) according to CCS
and 103 patients (34.33%) according to ASCO among 300
patients who were evaluated. The reason for the higher rate
of cardioembolic etiology compared to the literature may
be the increased tests performed for cardiac examination
thus more cardiac reasons may be determined. For example,
24-hour rhythm holter examination and transesophageal
echocardiography are now more frequently performed
in patients who were evaluated only with ECG and TTE in
the past. In our study, paroxysmal AF was detected in 12
patients with the 24-hour rhythm holter and atrial thrombus
was detected in 2 patients with TEE, and they were included
in the cardioembolic subgroup instead of the undetermined
group.

Twenty three cases (7.67%) according to TOAST, 31 cases
(10.33%) according to CCS, 26 cases (8.67%) according
to ASCO were classified as small vessel disease, and a
significant correlation between them was detected. The
presence of hypertension in patients with infarction of
deep branch arteries, is a criterion of small artery disease
according to TOAST. In our study, lacunar or deep branch
infarcts were found in some patients without hypertension.

The lower number of patients in TOAST can be explained
by this.

To the undetermined etiology group, 113 patients (37.67%)
accordingto TOAST, 117 patients (39.00%) according to CCS,

111 patients (37.00%) according to ASCO were included,
and no significant difference was observed between them
in paired comparisons. In our study, among the etiological
subtypes, ‘undetermined etiology group’ was the group
with the most patients. It was thought that the reason for
this might be that the etiological examinations were normal
at approximately 25%, two or more etiologies were found
that could cause stroke in 6%-7% of the patients, and some
patients were transferred to the intensive care unit or lost
during follow-up.

CONCLUSION

Compared to the newer systems CCS and ASCO, the TOAST
classification system maintains its practicality and usability.
According to the statistical results, CCS and ASCO systems
could not provide any innovation according to TOAST.
Considering the importance of the stroke etiology subtype
in the clinical follow-up and in determining the treatment
strategy, maybe different classifications will be needed.
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The Role of Neutrophil Gelatinase-associated Lipocalin as
a Predictive Biomarker of Acute Kidney Injury in Patients
Undergoing Major Abdominal Surgery

Major Abdominal Cerrahi Gegiren Hastalarda Akut Bébrek Hasarinin Prediktif
Biyobelirteci Olan Notrofil Gelatinaz Iliskili Lipokalinin Roli

Aynur Mustafayeva, @ Meliha Orhon Ergiin, @ Seniyye Ulgen Zengin

Marmara University Faculty of Medicine, Department of Anesthesiology and Reanimation, Istanbul, Turkey

ABSTRACT

Objective: The current study investigates the development of acute kidney injury (AKI) in patients undergoing major abdominal surgery via
earlier determination of the rise in neutrophil gelatinase-associated lipocalin (obNGAL) compared to that in creatinine.

Methods: In this prospective observational study, 60 patients aged between 18 and 65 undergoing major abdominal surgery were selected
for the investigation after obtaining ethics committee approval. Patients who did not meet the age criteria, had liver and kidney failures,
severe cardiac and respiratory distress, used angiotensin-converting enzyme inhibitors and nonsteroidal anti-inflammatory drugs, developed
postoperative respiratory failure, cardiogenic and septic shock, relapse in the 1t 24 h, and those who underwent emergency surgery were
excluded from the study. Leukocyte and creatinine values (preoperatively and at 24 and 48 h postoperatively), pNGAL (at 0 h intraoperatively
and 6 h and 24 h postoperatively), lactate values (at O h intraoperatively and 24 h and 48 h postoperatively), and urine output value (at 24 and
48 h postoperatively) were evaluated.

Results: Of the 60 patients, 9 (15%) showed increased pNGAL values at 6 h postoperatively; however, increased creatinine values and decreased
urine output values were observed at 48 h postoperatively. Thus, AKI development was detected at an early stage. The change in leukocyte and
lactate values was not statistically significant.

Conclusion: pNGAL was proven to be an early predictive biomarker of AKI in patients undergoing major abdominal surgery.

Keywords: Major abdominal surgery, acute kidney injury, plasma NGAL (neutrophil gelatinase-associated lipocalin), creatinine
6z
Amag: Calismanin amaci majér abdominal cerrahi geciren 60 hastada plazma nétrofil jelatinaz iliskili lipokalin (pNGAL) degerinin kreatinin

degerinden daha erken dénemde akut bébrek hasarinin (ABH) gelistigini belirlemesini arastirmaktir.

Gereg ve Yontem: Etik kurul onayi alinan, 18-65 yas arasi, Amerikan Anesteziyoloji Dernegi I-1ll, majér abdominal cerrahi geciren 60 hasta secildi.
Preoperatif, postoperatif 24. ve 48. saatte |6kosit, kreatinin; intraoperatif 0. saat, postoperatif 6. ve 24. saatte pNGAL; intraoperatif 0. saat,
postoperatif 24. ve 48. saatte laktat degerlerine bakildi, postoperatif 24. ve 48. saatlerde saatlik idrar cikislar degerlendirildi.

Bulgular: Altmis hastadan 9'unda (%15) plasma NGAL seviyesi postoperatif 6. saatte ylkselmis olsada, kreatinin degerleri postoperatif 48. saatte
artmis oldu, postoperatif saatlik idrar gikislari 0,5 cc/kg altina diismiis oldu. Bdylece, gelisen ABH erken dénemde tespit edilmis oldu. Lokosit ve
laktat degerlerindeki degisim istatistiksel olarak anlamli bulunmadi.

Sonug: Major abdominal cerrahi gegiren hastalarda plasma NGAL'nin akut bébrek hasarinin en erken prediktif biyobelirteci oldugu kanitlanmistir.
Postoperatif 2 aylik takip siiresinde hastalarda renal replasman terapisi veya 6liim insidansi saptanmamistir.

Anahtar Kelimeler: Majér abdominal cerrahi, akut bébrek hasari, plazma NGAL (n6trofil getalinaz iliskili lipokalin), kreatinin
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INTRODUCTION

Major abdominal surgery is a procedure performed via the
intraperitoneal approach under general anesthesia (1). The
pathogenesis of postoperative acute kidney injury (AKI)
after major abdominal surgery is complex and differs from
that observed after cardiac or vascular surgery. It involves
fluid loss, neuroendocrine response to general anesthesia
and surgery itself, injury-induced inflammation, urinary tract
obstruction, and intra-abdominal pressure (2).

Surgery is the leading cause of AKl in hospitalized patients
and may account for 40% of AKI cases (3). AKl is most
common after cardiac surgery, followed by general and
thoracic surgeries (4). The incidence of AKI in patients
undergoing major abdominal surgery may reach 35% (4).

AKl is defined as a rapid deterioration of kidney function,
with an increase in serum creatinine or a decrease in
the urine output (5). AKI is common in hospitalized
patients and has a significant impact on in-hospital
mortality, length of hospital stay, healthcare costs, chronic
kidney disease (CKD) progression, and increased risk of
cardiovascular disease (6,7). Recently, although there has
been a decrease in mortality rates, mortality increases as
the severity of AKl increases, and it can reach up to 60% in
critically ill patients (8).

The most common cause of AKI is sepsis, whereas the
second most common cause is surgery (9). Chronic diseases,
such as CKD, diabetes mellitus, and chronic obstructive
pulmonary disease are associated with the development of
AKI (10).

Neutrophil gelatinase-associated lipocalin (NGAL) is a 25-
kDa protein that is synthesized in the bone marrow during
granulocyte maturation (9). NGAL is also an early indicator
of tubular damage (11). This study aimed to detect AKl in
the early stage of its development by evaluating NGAL and
show the potential of NGAL as an early biomarker of AKl in
patients undergoing major abdominal surgery.

The incidence of AKI varies between 1% and 7% in all
hospitalized patients and 30% and 50% in intensive
care patients. Especially in intensive care patients, the
mortality rate is very high (up to 50%). Moreover, 20%-50%
of surviving patients with AKI may subsequently develop
CKD, 5% may develop end-stage renal disease, and finally
may develop the need for renal replacement therapy
(RRT) (12).

In  patients with impaired renal autoregulation, an
intracperative mean arterial pressure of 60 mmHg may lead

to decreased renal perfusion and AKI development (13).

128

Med J Bakirkoy 2022;18:127-134

Intraoperative hypotension lasting for more than 1 min
significantly increases the risk of postoperative AKI (13).

NGAL, also known as
oncogeneprotein  24p33, uterocalin, and  alpha-2
microglobulin-associated protein, is a 25-kD protein
comprising 178 amino acids. It was first identified as a
protein covalently bound to the gelatinase of neutrophils

lipocalin-2,  siderocalin,

(14). NGAL is expressed in insignificant amounts in many
human tissues, including the kidney tissue, but increases
markedly because of epithelial damage (15). In the body,
NGAL mRNA is normally found in many tissues such as
those of the bone marrow, uterus, prostate, salivary gland,
stomach, colon, trachea, lung, liver, and kidney (16).

NGAL can also be markedly increased in most types of
cancer (28) and has bacteriostatic properties (17).

METHODS

After obtaining the approval of the ethics committee
(Marmara University Faculty of Medicine Clinical Research
Ethics Committee- protocol code: 09.2021.74, date:
08.01.2021) and obtaining written consent from the
patients our study included 60 patients [American Society
of Anesthesiology (ASA) status I-lll] aged between 18 and
65 who underwent major abdominal surgery under general
anesthesia.

Patients having an age beyond the specified age range,
liver and kidney failures, severe cardiac and respiratory
distress, using angiotensin-converting enzyme inhibitors
and nonsteroidal anti-inflammatory drugs, those who
developed postoperative respiratory failure, cardiogenic
and septic shock, and relapsed in the 15t 24 h were excluded
from the study.

All the patients included in our study underwent the same
anesthesia induction procedure (2 mg/kg propofol/1-2
mcg/kg remifentanil/0.6 mg/kg rocuronium bromide).
Additionally, desflurane inhalation and
remifentanil infusion were used for anesthesia maintenance.

intravenous

Maintenance fluid was administered to the patients
intravenously at a rate of 10-12 mll/kg/h without fluid
restriction.

Creatinine, lactate, and leukocyte values were measured
preoperatively and postoperatively at 24 and 48 h using
the blood samples of the patients. For measuring NGAL
values, approximately 3 mL of venous blood sample was
collected preoperatively at 0 h and postoperatively at 6 and
24 h into an ethylenediaminetetraacetic acid-containing
tube and centrifuged for 15 min at 3000 rpm in a centrifuge
(NGve NF800, REF: Z10.NF 800). The plasma portion of the
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centrifuged blood was placed in an Eppendorf tube and
stored in a -20 °C freezer until plasma NGAL value analysis
was conducted.

The hourly urine output was measured at 24 and 48 h
postoperatively, and the glomerular filtration rate (GFR)
and creatinine clearance (CrCl) value of the patients were
calculated.

Patients’ age, gender, body weight, ASA status, lactate,
creatinine, leukocyte, NGAL, Kidney Disease Improving
Global Outcomes (KDIGO) stages and postoperative hourly
urine output were recorded in the patient evaluation form.

Statistical Analysis

Minimum sample size was calculated for obtaining the
area under the receiver operating characteristic (ROC)
curve. While an area under the ROC curve for a variable
at the value of 0.500 indicates that the variable has
no discriminative power, a value of =0.800 indicates
excellent discrimination. In this context, it is assumed
that the minimum area value required for statistical
significance is 0.800. For this calculation, the ratio of
subjects developing/not developing an incident is also
important. Based on the study conducted by Shavit et
al. (18), this ratio was accepted as 10/64. On the basis
of these values, it was calculated that at the value of
a=0.05, the minimum sample size required to reach
80% power should be 45.

RESULTS

Baseline and Intraoperative Characteristics

Table 1 shows the patients mean age, weight and
gender. The increase in the urine output observed at 48
h postoperatively was statistically significant compared to
that of the subjects at 24 h postoperatively.

Table 2 shows that the change in the creatinine values of the
subjects was statistically significant (p=0.001). Because of
the evaluations, the decrease observed in the values at 24 h
postoperatively compared to those observed preoperatively
and the increase in the values at 48 h postoperatively
compared to those at 24 h postoperatively were found to
be statistically significant (p<0.001, p=0.033, respectively).

The change observed in the GFR values of the patients
over time was statistically significant (p=0.001). The increase
observed in the values at 24 h postoperatively compared
to those observed preoperatively and the decrease in the
values at 48 h postoperatively compared to those at 24 h
postoperatively were found to be statistically significant
(p<0.001, p=0.036, respectively).

The change observed in the CrCl values of the subjects was
found to be statistically significant (p=0.001). The increase
in the values observed at 24 h postoperatively compared
to those observed preoperatively was statistically significant
(p<0.001, p<0.001, respectively).

The change observed in the lactate values of the subjects
was found to be statistically significant (p=0.003). The
analyses showed that the increase observed in the values
at 24 and 48 h postoperatively values compared to those
at 0 h intraoperatively was statistically significant (p=0.002,
p=0.020, respectively).

Even though we had only one group in our study, we
decided conditionally to divide the patients into two groups
according to pNGAL value. Table 3 shows that the subjects
with an NGAL value <90 ng/mL at postoperative 6 h and
24 h were found to have normal creatinine values. All the
subjects with an NGAL value >90 ng/mL at postoperative
6 h and 24 h were classified as AKl class | and Il based on
their creatinine values. Patients with NGAL values >90 ng/
mL had a higher tendency to be included in AKl class | and
[l based on their creatinine values (p<0.001).

Furthermore, 3.9% of the subjects with an NGAL value
<90 ng/mL had hourly urine output values <0.5 cc/kg/h,
whereas all cases with an NGAL value >90 ng/mL had hourly
urine output values <0.5 cc/kg/h. It was found that the
percentage of subjects with hourly urine output values <0.5
cc/kg/h was higher than that of those with NGAL values >90
ng/mL (p<0.001). In those with NGAL values < 90 ng/mL,
the increase in the values observed at 48 h postoperatively
compared to those at 24 h postoperatively was statistically
significant (p=0.010). In those with NGAL values >90 ng/
mL, the change observed in the urine output values at 48
h postoperatively compared to that at 24 h postoperatively
was not statistically significant (p>0.05).

Table 1. Data on identifying features

(n=60) Minimim-maximum  Mean = SD

Age (years) 20-65 50.77+12.44

Weight (kg) 43-90 68.25+9.70
n %

Gender

Female (number) 24 40

Male (number) 36 60

ASA (number =60)

I 7 1.6

Il 42 70

Il M 18.4

ASA: American Society of Anesthesiologists, SD: Standard deviation
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Table 2. Data on laboratory results
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WBC CRE GFR CrCl
(x10%/pL) (mg/dL) (mL/minute/1.73 m?) (mL/minute)
Mean * SD Mean = SD Mean * SD Mean = SD
Preoperatively 7.54+3.59 0.75+0.21 102.15+20.77 112.47+35.88
Postoperative 24 10.5+4 0.68+0.23 107.32+21.19 124.97+38.24
Postoperative 48 9.68+3.58 0.75+0.32 101.8+25.62 117.98+40.08
Test value F=14.883, F=7.831, F=7.510, F=6.779,
P p<0.001 p=0.001 p=0.001 p=0.001

WBC: White blood cell, CRE: Creatinine, GFR: Glomerular filtration rate, CrCl: Creatinine clearance, SD: Standard deviation

Table 3. Relationship between NGAL and creatinine values and hourly urine output

NGAL <90 ng/mL

NGAL> 90 ng/mL

Test value, p

n (%) n (%)
Creatinine x?=52.941, p<0.001
Normal 51 (100) 0
AKI T &I 0 9 (100)
Hourly urine output (cc/kg/h) x?=47.166, p<0.001
Postop 24 h 0.74+0.35 0.62+0.06 t=1.011, p=0.314
Postop 48 h 0.9+0.46 0.48+0.01 t=2.713, p=0.008
Normal 49 (96.1) 0
<0.5 cc/kg/h 2(3.9) 9 (100)

NGAL: Neutrophil gelatinase-associated lipocalin, Fisher's Exact test: p<0.05

In those with NGAL values <90 ng/mL and those with NGAL
values >90 ng/mL, the change observed in creatinine values
over time was statistically significant (p<0.001, p<0.001,
respectively) (Table 4).

In those with NGAL values <90 ng/mL and those with NGAL
values >90 ng/mL, the change observed in CrCl values
was found to be statistically significant (p<0.001, p<0.001,
respectively). The decrease in the values observed at 48 h
postoperatively compared to those observed preoperatively
and at 24 h preoperatively was found to be statistically
significant (p<0.001, p<0.001, respectively) (Table 5).

In those with NGAL values <90 ng/mL; the change in lactate
values was found to be statistically significant (p=0.012).
The increase in the values observed at 24 h postoperatively
compared to those observed at 0 h intraoperatively was
statistically significant (p=0.006). In those with NGAL values
>90 ng/mL, the change observed in lactate values over time
was not statistically significant (p>0.05).

The graph of the change in plasma NGAL values of the
patients over time shows that the values tended to increase
at 6 and 24 h postoperatively compared to O h (Figure 1).
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Concerning the change in the creatinine values of the
patients over time, they decreased at 24 h postoperatively
in 60 patients, but they tended to increase at 48 h
postoperatively (Figure 2).

When NGAL and creatinine values of all subjects were
compared, it was found that NGAL values increased after
6 h postoperatively and creatinine values increased at 48 h
postoperatively (Figure 3).

DISCUSSION

This study investigated the efficacy of plasma NGAL in
predicting AKI, hemodialysis, and mortality in patients
undergoing major abdominal surgery. It was found that
NGAL values measured at 6 and 24 h postoperatively were
higher than those measured at O h intraoperatively and
postoperative creatinine values increased later. Therefore,
it has been proven that NGAL has a more predictive value
in diagnosing AKI in patients undergoing major abdominal
laparotomy surgery than creatinine. Additionally, it enables
AKI detection at the early stage (at 6 h postoperatively).

In another study by Teixeira et al. (19) that included
450 patients undergoing major nonvascular abdominal
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surgery, the incidence of postoperative AKl in the first 48
h after surgery was 22.4% and AKI was associated with
the incidence of in-hospital mortality. In our study, AKI was
observed in 15% of the 60 patients; however, RRT was not
performed in these patients.

We conducted this study because the relationship between
postoperative AKl and the need for long-term dialysis and/
or decreased kidney function has only been investigated
in patients who had undergone prior hepato-biliary,
pancreatic, and cardiac surgeries (20) but not in those who
had undergone major abdominal surgery.

In AKI, the initiating mechanism and subsequent response
to injury decrease the recovery of the basal structure and
function of the kidneys (21). In our study, it was proven that
AKI can also develop after major abdominal surgery.

AKl is one of the most common critical diseases with high
morbidity and poor prognosis. Its causes are extremely
complicated, and it is linked to conditions such as
hypovolemia, decreased cardiac output, nephrotoxic drug
use and urinary tract obstruction (5). In our study, to protect
the patients from hypovolemia, a pleth variablitiy index (PVI)
device was used. The PVI value was kept between 5 and 13,
and intravenous fluids were administered at a rate of 10-12
cc/kg/h.

Hypoxia caused by by different reasons can lead to
inflammation, oxidative stress, immune system activation,
and cell death (22). AKl is a common complication that
may occur after abdominal surgery. AKI development after
abdominal surgery causes a 3.5-fold increase in mortality
in patients (23). Although AKI developed in 9 of the 60
patients included in our study, the incidence of death was
not observed during the 2-month postoperative follow-up.

Numerous studies in the literature have shown that the most
important risk factor for AKI development after abdominal
surgery is preoperative renal failure. Other risk factors
include dehydration, intra-abdominal hypertension, blood
transfusion, and nephrotoxic drug use (24). We took care
that the patients included in our study did not have kidney
failure and did not use any nephrotoxic drug.

Highlactate valuesinthe blood reflect tissue microcirculation
failure. Previous studies have shown that high lactate
values are a risk factor in critically ill patients (25). Lactate
values in the blood may be affected by conditions such as
intraoperative tissue ischemia, postoperative coagulation,
acute inflammatory response, and sepsis (26). In our
study, although the intraoperative lactate values of the
patients were not high, the change observed over time was
found to be statistically significant. The analyses showed

that the increase observed in the values at 24 and 48 h
postoperatively compared to those at 0 h intraoperatively
was statistically significant (p=0.002, p=0.020, respectively).
Conversely, the change observed in the values at 48 h
postoperatively compared to those at 24 h postoperatively
was not significant (p>0.05).

The endotoxin load released because of the occurrence of
intestinal ischemia, visceral perfusion disorder, and portal
endotoxemia during abdominal surgery activates the
proinflammatory response, resulting in endothelial damage,
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Table 4. Relationship between NGAL values and change in creatinine

Med J Bakirkoy 2022;18:127-134

NGAL <90 ng/mL

NGAL> 90 ng/mL

Creatinine (mL/minute)

Test value, p

Mean = SD Mean = SD
Preoperatively 0.75+0.22 0.75+0.13 t=-0.073, p=0.942
Postop 24 h 0.68+0.24 0.7+0.16 t=0.265, p=0.791
Postoperative 48 h 0.65+0.22 1.32+0.24 t=8.406, p<0.001

Test value, p

F=11.550, p<0.001

F=152.943, p<0.001

NGAL: Neutrophil gelatinase-associated lipocalin, SD: Standard deviation, Generalized linear mixed model: p<0.05

Table 5. Comparison of NGAL and CrCl

NGAL<90 ng/mL

NGAL>90 ng/mL

CrCl (mL/minute)

Test value, p

Mean = SD Mean = SD
Preoperatively 110.69+36.57 1225643167 ;:%i%ﬁ
Postoperative 24 h 122.82+35.68 137.11451.28 ;:16.029707'
Postoperative 48 h 126.53+36.28 69.56+22.67 ::g:g;f'

Test value, p

F=10.776, p<0.001

F=61.923, p<0.001

NGAL: Neutrophil gelatinase-associated lipocalin, SD: Standard deviation, CrCl: Creatinine clearance, Generalized linear mixed model: p<0.05

followed by vasoconstriction, microvascular occlusion, and
leukocyte congestion. Immune activation resulting from AKI
causes systemic inflammatory changes (27). In our study, the
change observed over time in white blood cell counts of the
patients with AKl was not found to be statistically significant
(p>0.05).

In their randomized study, Gocze et al. (28) reported that
monitoring biomarkers in the blood of critically ill patients
undergoing major noncardiac surgery significantly reduced
the incidence of class Il and severe AKI. In our study,
according to the creatinine values, 10% (n=6) of the cases
had class | AKl, 5% (n=3) had class Il AKl, and 15% (n=10)
patients in total were found to develop AKI. It was observed
that in 15% (n=9) of the patients, the cut-off value of NGAL
increased (>90 units).

In severe AKl cases, RRT may be necessary to maintain
blood volume, electrolytes, and acid-base balance. The use
of RRT in critically ill patients is increasing over time. It has
been observed that 10%-15% of critically ill patients require
RRT, resulting in increased incidence of mortality and length
of hospital stay (29). In our study, RRT was not performed,
and none of the patients had died during the 2-month
postoperative follow-up.

NGAL is synthesized by intestinal, liver, and lung tissue
and can be detected in blood plasma. In healthy adult
individuals, the normal plasma NGAL value is considered as
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50-90 ng/mL (20,30). Although there are studies investigating
different cut-off values of NGAL in the literature, the cut-off
value for NGAL values measured in our study was deemed
>90 ng/mL, and AKl developed in 9 (15%) out of 60 patients.

Mishra et al. (31) founded that plasma and urine NGAL
values increased within 2 h postoperatively in 71 pediatric
patients who had undergone open heart surgery and
cardiopulmonary bypass, and AKI developed in patients
within 24-72 h postoperatively. In our study, NGAL values
were normal in 60 patients at 0 h intraoperatively and
increased above 90 ng/mL at 6 and 24 h postoperatively in
9 patients. Creatinine and hourly urine output values at 48 h
postoperatively were evaluated by the KDIGO classification
andindicated class | and Il AKI. Thus, it has been proven that
NGAL values show an early response (at 6 h postoperatively)
compared to creatinine values.

Study Limitations

The survival of the patients included in our study was
evaluated at 48 h postoperatively, and patient follow-up
was conducted until 2 months postoperatively, which could
have been conducted for a longer time. In our study, NGAL
values were measured at 0 h intraoperatively and 6 and 24
h postoperatively; however, there are some studies in the
literature that have used different intervals for performing
measurements like at O h intraoperatively; at 2h, 6 h, 24h, 48
h, and 72 h postoperatively. Since our study was conducted
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in a single center, it limited the social evaluation of how
effective a major laparoscopic surgery is on AKl. The lack of
a definite cut-off value for NGAL in studies in the literature
can be cited as another limitation. Furthermore, our study
was conducted on patients undergoing major abdominal
surgery, but it could also have included patients undergoing
more elaborate surgeries. Not measuring intra-abdominal
pressure during surgery can also be considered another
limitation.

The most important advantage of our study is that plasma
NGAL enabled the detection of AKI at an early stage.
Measuring the plasma NGAL values at 0 h and considering
it as a baseline value is another advantage. The third
advantage of our study is that it was done by a single team.

CONCLUSION

It has been proven that compared to creatinine, NGAL
is more efficient in predicting the development of AKI
in patients undergoing major abdominal laparotomy.
Additionally, it predicts AKI development in the early stage
(at 6 h postoperatively).
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ABSTRACT

Objective: Chondromalacia patella, one of the most common musculoskeletal problems encountered in clinical practice. The isometric test
using the isokinetic dynamometer can be used for a valid assessment and follow-up of knee strength during the rehabilitation of chondromalacia
patella. Our study investigates the effectiveness of the isokinetic dynamometer as a monitoring tool for individuals with chondromalacia patella.

Methods: Twenty-eight patients with chondromalacia patella (mean age 39+10.84 years, mean symptom duration 11.75+7.38 months) were
included in the study. All patients had physical therapy and rehabilitation program that was applied for 15 sessions, 5 days a week during
3 weeks. Knee flexion and extension strengths were measured at 60°/second and 180°/second (5 sets) angular velocity with an isokinetic
dynamometer system before and after physical therapy and rehabilitation program. Visual analog scale (VAS)-pain value was used for clinical
assessment. Modifies magnetic resonance imaging (MRI) staging system was used in the staging of chondromalacia patella. The relationship
between VAS pain value and isokinetic dynamometer parameters was analyzed, as well as correlation in radiological MRI staging, treatment
effectiveness, symptom duration. A value of p<0.05 was considered significant.

Results: Statistically significant improvement was observed in the knee flexion and extension muscle strengths at 60°/second and the 180°/the
second angular velocity (PTE_60, PTF_60, PTE_180, PTF_180) after the physical therapy and rehabilitation program in affected knees (p=0.0001
for all). Analysis of correlation and interaction of chondromalacia patella MR stages, VAS pain value, body mass index, duration of symptoms,
and treatment efficacy was also statistically significant (p<0.05).

Conclusion: Our study results suggest that physical therapy and rehabilitation program improves the strength of both knee extensors and
flexors, and isokinetic parameters have a significant effect on the treatment effectiveness. The isokinetic dynamometer may provide a precise
monitoring to assess treatment efficacy of patients with chondromalacia patella. More studies are needed for further scientific evidence.

Keywords: Chondromalacia patella, muscle strength, the dynamometer, isokinetic testing, physical therapy and rehabilitation

0z
Amag: Kondromalazi patella, klinik pratikte en sik kargilagilan kas-iskelet sistemi problemlerinden biridir. Izokinetik dinamometre kullanilarak

yapilan izokinetik testleme, kondromalazi patellanin rehabilitasyonu sirasinda diz kuvvetinin objektif degerlendirmesi ve takibi icin kullanilabilir.
Bu calisma, kondromalazi patellali bireylerde izleme araci olarak izokinetik dinamometrenin etkinligini arastirmayi amaglamaktadir.

Gereg ve Yontem: Kondromalazi patellasi olan yirmi sekiz hasta (ortalama yas 39+10,84 yil, ortalama semptom siiresi 11,75+7,38 ay) calismaya
dahil edildi. Tim hastalara 3 hafta boyunca, haftada 5 giin, 15 seans fizik tedavi ve rehabilitasyon programi uygulandi. Program éncesi ve sonrasi
izokinetik dinamometre ile 60°/saniye ve 180°/saniye (5 set) acisal hizda diz fleksiyon ve ekstansiyon kas kuvvetleri 6l¢tldi. Klinik degerlendirme
icin VAS-agri skoru kullanildi. Kondromalazi patella evrelemesinde Modifiye MRG Evreleme Sistemi kullanildi. Viziiel analog skala (VAS)-agri
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skoru ile izokinetik dinamometre parametreleri arasindaki iligskinin yani sira radyolojik manyetik rezonans gériintileme (MRG) evreleme, tedavi
etkinligi ve semptom stiresindeki korelasyon analiz edildi. P<0,05 degeri, istatistiksel anlamli kabul edildi.

Bulgular: Etkilenen dizlerde fizik tedavi ve rehabilitasyon programi sonrasi 60°/saniye ve 180°/saniye agisal hizlarda (PTE_60, PTF_60, PTE_180,
PTF_180), diz fleksiyon ve ekstansiyon kas kuvvetlerinde istatistiksel olarak anlamli iyilesme gézlendi (p=0,001). Kondromalazi patella MRG
evreleri, VAS-agri skoru, viicut kitle indeksi, semptom siiresi ve tedavi etkinligi arasindaki korelasyon ve etkilesim analizi de istatistiksel olarak

anlamli bulundu (p<0,05).

Sonug: Calisma sonuglarimiz, fizik tedavi ve rehabilitasyon programinin hem diz ekstansérlerinin hem de fleksérlerinin kuvvetini gelistirdigini
ve izokinetik parametrelerin tedavi etkinligi lzerinde énemli bir etkiye sahip oldugunu géstermektedir. Izokinetik dinamometre, kondromalazi
patellali hastalarin tedavi etkinligini degerlendirmek icgin, kesin bir izleme araci olarak kullanilabilir. Daha ileri bilimsel kanitlar i¢in daha fazla

calismaya ihtiyag vardir.

Anahtar Kelimeler: Kondromalazi patella, kas kuvveti, dinamometre, izokinetik test, fizik tedavi ve rehabilitasyon

INTRODUCTION

Chondromalacia patella is a commonly diagnosed disease
at physical rehabilitation and arthrology clinics (1-7) and
is a common cause of anterior knee pain among young
individuals (8). This pain recurs after descending hills or
stairs, knee-bend, 90° of knee flexion for an extended period
of time (e.g. prolonged sitting), and repeated exercises
of flexion/extension with extreme loading (1,2). Besides
pain at knee cap area, and physical examination may
reveal snapping or grinding sound during affected joint's
movement (7). Histopathological examination ascertains
hyaline cartilage damage overlying the patella (2).

Chondromalacia patella, also known as runner’s knee, is a
disease of sportive individuals such as runners, athletes,
soccer players, bikers, skiers, gymnasts predominantly.
Patellar trauma, patellofemoral instability, anatomic
variations of bones, patellar kinematic abnormalities and
occupation hazards are involved in the etiology. When there
is extensive, and long-term bending, flexion, twist, constraint
to the knee joint, overutilization and repetitive microtrauma
occurs at the knee cap. As a result, intraarticular cartilage
is degenerated, chondromalacia patella develops (1,3,7,8).

Noteworthily, the backbone of treatment for chondromalacia
patella is physical therapy. Principal reasons for the use of
physical therapy include decreasing patellofemoral pain,
regaining of patellar alignment. It frequently involves
exercises that focus on muscle strengthening (e.g.
quadriceps, vastus medialis, hamstring); mobilization (e.g.
patella); ice or heat packs for pain, soreness; therapeutic
ultrasound; immobilizing cast; foot orthotics and/or devices
that help walking. Besides this physical therapy, various
modalities that does not involve the operation exists,
ranging from immobilization to medicinal drugs. When
aforementioned non-operative management fails, surgery
can be an option (1,9,10).

Although magnetic resonance imaging (MRI) is the most
frequently used non-invasive tool for diagnosis or differential
diagnosis or monitorization the effects of therapy in patients
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with chondromalacia patella (2-5), isokinetic dynamometer
could be used for monitorization of knee disorders (11-13).

The study aimed to analyze the efficacy of isokinetic
dynamometer as a monitoring tool for individuals with
chondromalacia patella. In this study, isokinetic testing was
used to monitor changes in knee muscle strength before
and after physical therapy. The relationship between pain
and isokinetic strength test was analyzed, as well as changes
in radiological MR stages in patients with chondromalacia
patella. Through the study, we also compared the changes
of the muscle strength of the affected knee and the healthy
knee before and after physical therapy.

METHODS

Research subjects selected for this study were twenty-
eight patients with chondromalacia patella, twenty males
and eight females (mean age 39+10.84; age interval 21-
62). Sixteen subjects presented chondromalacia patella
for the left knee, and twelve subjects for the right knee.
The reported mean duration of symptoms was 11.75+7.38
months. The study protocol was approved by Istanbul
Medipol University Non-Invasive Clinical Research Ethics
Committee (decision no: 1146, date: 25.11.2021), and
written informed consent was obtained from each patient.
The study was conducted in compliance with the principles
of the Declaration of Helsinki.

Thirty-five consecutive patients who had clinical signs and
symptoms of chondromalacia patella were referred to the
radiology department for the diagnosis and MRI staging of
chondromalacia patella. Modified MRI Staging System was
used in the staging of chondromalacia patella. In this staging
system, stage O is normal cartilage; stage 1 is softening or
edema without contour irregularities in cartilage; stage 2 is
fragmentation in cartilage, fissuring or focal defects below
50%,; stage 3 is fragmentation, fissuring or defects above
50%; stage 4 is full-thickness cartilage lesions. Among
these patients, a total of twenty-eight patients met the
eligibility criteria were included in the study. The inclusion
criteria were as follows: (i) aged 18-50 years; (ii) diagnosis of
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chondromalacia patella according to modified MRI staging
system. Exclusion criteria were as follows: (i) presence of
neuromuscular and rheumatological disease; (i) history of
knee surgery; (i) presence of severe hearing and vision
impairment; (iv) presence of uncontrolled hypertension;
and (v) pregnancy. Use of non-steroidal anti-inflammatory
drug medications, incomplete follow up and inability to
complete the isokinetic test is excluded from the study.

Demographic characteristics and past medical history
of patients were obtained at the baseline assessment.
A summary of age, height, weight, body mass index
(BMI), duration of knee symptoms, the affected knee,
chondromalacia patella stage by MRI, and gender is seen
in Table 1.

In the study, isokinetic tests were performed with isokinetic
dynamometer (HUMAC NORM, Version: 10.000.0039,
CSMi, USA) to assess the bilateral knee flexor and extensor
group muscles’ strength (peak torque). Specifically, 60
PT_E (Concentric Peak Torque for Extension); 60 PT_F
(Concentric Peak Torque for Flexion); 180 PT_E and 180
PT_F was recorded. None of the subjects had previously
undergone isokinetic testing. Patients were seated upright
and fixed with pelvic and distal thigh belts. They were
allowed to hold on both sides of the chair with their hands.
Muscle strength was measured concentrically at two angular
velocities of 60°/s and 180°/s with five sets at each velocity.
Subjects performed trial repetitions before each set and a
20 s resting interval was provided between the two sets. The
muscle contraction variables measured were total extensor
peak torque, total flexor peak torque, extensor peak torque
difference and flexor peak torque difference (11-13).

All patients with chondromalacia patella had a physical
therapy program including transcutaneous electrical
nerve stimulation (TENS; 20 min, 60-120 Hz), cold pack
therapy (15 min), therapeutic ultrasound (0.5 watt/cm?,
50% intermittent, 5 min), quadriceps muscle-strengthening
exercises, stretching, and isokinetic exercise by the isokinetic
dynamometer for 15 sessions, 5 days a week during 3 weeks.

Visual analog scale (VAS)-pain value, and isokinetic
dynamometer scores before and after physical therapy were
recorded for each patient at baseline and after 3 weeks.

Statistical Analysis

The SPSS statistical package version 21.0 (IBM Corp.,
Armonk, NY, USA) was used for statistical analysis. We
applied the Kolmogorov-Smirnov assessment for testing
normality of statistical distribution. Mean and standard
deviation were used for continuous data. The association
between categorical variables were determined using

Pearson’s correlation coefficient, Paired samples t-test, and
general linear model univariate analysis of covariance (GLM
ANCOVA). A value of p<0.05 was considered significant.

RESULTS

Twenty-eight patients with chondromalacia patella (20 males
and 8 females, mean age 39+10.84 years (minimum: 21,
maximum: 62 years), mean symptom duration 11.75+7.38
months, mean BMI 24.67+3.18 were included in the study.
In our study population, all participants had unilateral
chondromalacia patella [12 (42.86%) on the right side and
16 (57.14%) on the left side]. According to modified MRI
staging system, 12 (42.9%) of the patients was stage 1, 9
of patients (32.1%) was stage 2, and 7 (25%) of patients was
stage 3 (Table 1).

When we considered VAS-pain values, mean VAS-pain
value was 5.39+1.85 at the beginning and 2.11+1.16 after 15
sessions. The VAS-pain values decreased after 15 sessions of
physical therapy (-3.28 units) and this value was statistically
significant (p<0.0001, Table 2).

A statistically significant, very high positive correlation
was found between the MRI staging and the duration of
symptoms (r=0.89; p=0.0001). The duration of symptoms of
patients with stage 1 was 6.42+1.44, stage 2 was 10.89+2.85
and stage 3 was 22.00+7.05 months.

Pre-treatment and post-treatment of isokinetic test values
in the affected knee and improvement compared to healthy
knee are seen in Table 3.

Table 1. Baseline characteristics of chondromalacia patella
patients

Mean Standard deviation
Age (years) 39.00 10.84
Height (cm) 175.04 11.03
Weight (kg) 76.46 17.00
Body mass index 24.67 3.18
Duration of symptoms 1175 738
(months)
Number  Percentage (%)
Affected knee Right 12 42.9%
Left 16 57.1%
. Stage 1 12 42.9%
Chondromalacia
patella magnetic Stage2 9 32.1%
resonance stage
Stage3 7 25.0%
Male 20 71.4%
Gender
Female 8 28.6%
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When we considered affected knees, post-treatment
power torque 60-degree extensor (PTE_60) and power
torque 180-degree extensor (PTE_180) mean values
were statistically significantly improved compared to
pre-treatment value (both p=0.0001 for the difference).
Additionally, when we compared affected knees with the
healthy knees, improvement was also statistically significant
for PTE_60 and PTE_180 (p values were 0.008 and 0.006
respectively) (Table 3).

Besides, power torque 60-degree flexor (PTF_60) and power
torque 180-degree flexor (PTF_180) difference between
pre-treatment and post-treatment was also statistically
significant in affected knees (both p=0.0001 for the
difference). Nevertheless, PTF_60 mean value of affected
knees was statistically significantly improved compared
to healthy knees (p=0.001; Table 3). However, when we
considered PTF_180 improvement compared to healthy
knee, it was not statistically significant (p=0.170; Table 3).

We also analyzed correlation and interaction between
chondromalacia patella MRI stages, VAS pain value, BMI,
duration of symptoms, and treatment efficacy. It is shown
in Table 3, column at the end of right side. We observed
that isokinetic parameters of PTE_60, PTF_60, PTE_180
has a significant effect on the treatment effectiveness (p
values were 0.029; 0.018; and 0.017 respectively). Besides, a
statistically significant relationship was found between VAS
pain value and isokinetic parameters of PTE_60, PTE_180,
and PTF_60 (r=-0.41; p=0.03). If VAS pain value improved,
treatment effectiveness was also improved.

Med J Bakirkoy 2022;18:135-140

Table 2. VAS pain score of chondromalacia patella patients
(pre-treatment and post-treatment)

Standard
Mean .
deviation
VAS pain pre-treatment 5.39 1.85
VAS pain post-treatment 211 1.16

*p<0.0001 versus VAS pain pre-treatment, VAS: Visual analog scale

DISCUSSION

Chondromalacia patella is the most common lower limb
problem encountered in clinical practice (14). According
to the studies, a commonly used tool for assessing muscle
strength of lower limb is isokinetic systems due to its
inherent patient safety, objectivity, and reproducibility in
testing measures (14,15).

As explained by Keating and Matyas (16), in previous
studies, the influence of impairments on dynamometric
measurements has been investigated by comparing
measurements for an affected limb with that for a
contralateral healthy limb. These studies have found that
measurements for affected limbs to be lower than those for
healthy limbs. The results of these investigations therefore
support the notion that dynamometric measurements can
reflect anticipated weakness in an injured limb (16). In our
study, we used an isokinetic dynamometer as a monitoring
tool for individuals with chondromalacia patella, and we
compared affected limbs with contralateral healthy limbs.

Table 3. Pre-treatment and post-treatment of isokinetic dynamometer values in affected knee and improvement compared to healthy

knee
Affected knee Improvement compared to healthy knee
Parameter Treatment
Mean * SD Difference Correlation Mean * SD Difference Correlation TE*MR*VAS*BMI*SS

60 power Pre- 94.86+51.82 15.79+26.77
torque 0.0001 0.86 0.008 0.78 0.020
extonsor Post- 127.64+57.86 6.68+19.53

Pre- 49.82+25.28 23+20.67
60 powﬁr 0.0001 0.78 —————— 0.001 0.42 0.018
torque tlexor  pygt. 67.68+27.66 6.61+£21.61
180 power Pre- 61.93+30.48 12.07+24.84
torque 0.0001 0.83 0.006 0.75 0.017
extonsor Post- 87.57+36.29 2.68+18.27

Pre- 37.32+13.98 12.14+16.5
180 povaler 0.0001 0.65 —————0.170 0.12 0.636
torque tlexor  pygt. 49.64+20.08 6.86+13.23

Pre- 1001.39+£536.34 11.5£27.06
TWDE 0.0001 0.83 — 0.086 0,51 0.092

Post- 1460.07+602.58 3.61+16.84

Pre- 501.93+304.76 17.18+31.96
TWDF 0.001 0.60 - 034 0.25 0.178

Post- 751.11+£419.55 10.54+26.9

TE: Treatment efficacy, SS: Symptom duration, MR: Magnetic resonance, VAS: Visual analog scale, BMI: Body mass index, SD: Standard deviation, TWDE: Total

work deficit extensor, TWDF: Total work deficit flexor
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We think that our approach is consistent with the previous
studies (16) because isokinetic muscle strength results of
the affected knees were lower than healthy knees in our
28-patient study population.

In a case study, Lennington and Yanchuleff (17) examined
the use of isokinetic system for treating chondromalacia
patella. They used Cybex Il (Cybex, Division of Lumex Inc.,
Ronkonkoma, NY) as a tool, and physical therapy. They
found that the use of Cybex Il isokinetic strengthening
of quadriceps in short arch fashion appeared to be a
reasonable treatment for chondromalacia patella (17). In
concordance with this study, we found statistically significant
improvement in chondromalacia patients with isokinetic
strengthening and physical therapy.

In another study, Elton et al. (18), compared clinical
examination findings (history, physical, and isokinetics)
and arthroscopic findings in patients with chondromalacia
patella (n=20). They found that physical examination
including Cybex |l isokinetic testing results was not
statistically significant (18). In discordance with the study by
Elton et al. (18), we found statistically significant correlation
and interaction between chondromalacia patella MRI
stages, VAS pain value, BMI, duration of symptoms, and
treatment efficacy. We observed that isokinetic parameters
of PTE_60, PTF_60, PTE_180 has a significant effect on
the treatment effectiveness (p values were 0.029; 0.018;
and 0.017 respectively). Besides, a statistically significant
relationship was found between VAS pain value and
isokinetic parameters of PTE_60, PTE_180, and PTF_40
(r=-0.41; p=0.03). If VAS pain value improved, treatment
effectiveness was also improved.

In a recent study, Ozel et al. (19), evaluated the correlation
between clinical and magnetic resonance findings of
chondromalacia patella. They found that there was a positive
correlation between age and MRI staging, and the highest
coefficient obtained with patellar cartilage score (19). In our
study, there are some similarities with this study because we
found also a positive correlation with MRI staging and VAS-
pain value, in addition to a positive correlation with MRI
staging and duration of symptoms.

In a 2021 study, Ouazzani et al. (20), investigated isokinetic
profile of knee extensor and flexor muscles in patellofemoral
pain syndrome patients (n=58). They found that pain values
were not correlated with isokinetic measurements (20).
In discordance with this study, we found that there was a
positive correlation between isokinetic measurements and

VAS-pain value.

This study’s small sample size limits the generalization of
these outcomes to a larger population. A major limitation of

our study is the lack of the control group, we only compared
affected knees with healthy knees in the same population.
Also, the follow-up period of the study was 3 weeks and was
not long enough. However, the strengths of our study were
the isokinetic measurements of the patients before and
after treatment, staging of all patients with MRI. Literature
with isokinetic dynamometer in the treatment follow-up of
patients with chondromalacia patella is relatively poor. In
this respect, our study contributes to the literature.

CONCLUSION

The results of this study showed that the isokinetic
dynamometer may be a precise monitoring tool to assess
treatment efficacy of patients with chondromalacia patella.
More studies are needed for further scientific evidence.
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ABSTRACT

Objective: Tacrolimus is used in more than 80% of kidney transplant recipients due to its ability to avoid rejection. Irregularities in tacrolimus
level may affect clinical outcomes by subjecting patients to adverse events associated with graft rejection or immunosuppressive therapy. There
are two forms of tacrolimus; immediate-release (IR-T) and prolonged release (PR-T). This study is designed to compare the clinical follow-up
of kidney transplant patients who are receiving prolonged-release (PR-T; Advagraf) and immediate-release (IR-T; Prograf) tacrolimus in the
posttransplant first week.

Methods: This study included 78 de novo, adult kidney transplant patients to prolonged-release tacrolimus 0.15 mg/kg/day (group 1, n=39)
and immediate-release tacrolimus 0.15 mg/kg/day (group 2, n=39) for the first week in the posttransplant period. Demographic features, whole
blood tacrolimus levels and kidney function were compared between the two groups. The presence of acute rejection and adverse events,
antihypertensive drug use and arterial blood pressure of all patients were considered. Drug doses were determined according to the previously
targeted tacrolimus level. SPSS 22 for Windows was used for statistical analysis.

Results: Acute rejection was not seen in any patient and there were no adverse events in the posttransplant first week. However, group 2
patients were found to have higher tacrolimus levels on the posttransplant 1<, 4" and 7% days (p=0.02, p=0.009 and p=0.013 respectively).
Serum creatinine levels were significantly increased in group 2 patients on the posttransplant 7% day (p=0.02). Systolic, diastolic or mean arterial
blood pressure were not different between the groups.

Conclusion: Prolonged-release tacrolimus is effective in preventing acute rejection when adequate blood levels are maintained, and appears
promising as it makes it possible to avoid interindividual variation in absorption and early calcineurin inhibitor toxicity.

Keywords: Immediate-release tacrolimus, kidney transplantation, prolonged-release tacrolimus

oz

Amag: Takrolimus, rejeksiyonu énleme yetenegi nedeniyle bdbrek nakli alicilarinin %80'inden fazlasinda kullanilmaktadir. Takrolimusun hem
dustk hem de asin dozu, hastalari greft reddi veya imminostpresif tedaviyle iliskili advers olaylara maruz birakarak klinik sonuglari etkileyebilir.
Takrolimus, hizli salinimli (IR-T) ve yavas salinimli (PR-T) olmak Uzere iki formda bulunmaktadir. Bu calisma, posttransplant birinci haftada, yavas
salinimli (PR-T; Advagraf) ve hizli salinimli (IR-T;, Prograf) takrolimus alan bobrek nakli alicilarimizin klinik takibini kargilagtirmak icin tasarlanmustir.
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Gereg¢ ve Yontem: Bu calisma, nakil sonrasi yedi glin boyunca yavas salinmli takrolimus 0,15 mg/kg/gin (grup 1, n=39) ve hizli saliniml
takrolimus 0,15 mg/kg/giin (grup 2, n=39) alan 78 de novo, yetiskin bobrek nakli alicilarini igermektedir. Takrolimus diizeyi ve bobrek fonksiyonu,
demografik 6zellikler ve klinik parametreler iki grup arasinda karsilastirildi. Tim hastalarda akut rejeksiyon ve advers olay varligi, antihipertansif
ilag kullanimi ve arteriyel kan basinci arastirildi. Onceden hedeflenen takrolimus diizeyine gére ilag dozlari belirlendi. istatistiksel analiz icin
Windows icin SPSS 22 kullanild.

Bulgular: Hicbir hastada akut rejeksiyon olmadi ve nakil sonrasi ilk haftada herhangi bir yan etki gériilmedi. Ancak, grup 2 hastalarinda nakil
sonrasi 1., 4. ve 7. giinlerde tam kan takrolimus dizeyleri daha yiiksek bulundu (sirasiyla p=0,02, p=0,009 ve p=0,013). Ayrica grup 2 hastalarinda
transplantasyon sonrasi 7. glinde serum kreatinin seviyeleri anlamli olarak artti (p=0,02). Sistolik, diyastolik veya ortalama arteriyel kan basinci
gruplar arasinda farkl degildi.

Sonug: Yavas salinmli takrolimus, yeterli kan seviyeleri saglandiginda akut rejeksiyonu énlemede etkilidir, ayrica emilim ve erken kalsinérin

inhibitorl toksisitesinde bireyler arasi varyasyondan kaginmayi mimkin kilmasi nedeni ile de umut verici gérinmektedir.

Anahtar Kelimeler: Hizli salinimli takrolimus, bdbrek nakli, yavas salinimli takrolimus

INTRODUCTION

Tacrolimus (TAC) is a macrolide
isolated from Streptomyces tsukubaensis in 1984 (1). It is
used in over 80% of kidney transplant patients due to its

immunosuppressive

ability to prevent rejection. Metabolism of TAC exists in the
liver by cytochrome p450 3A4 and cytochrome p3A5 and
1% of TAC is excreted in urine (2). Oral bioavailability of
TAC exhibits large variability, ranging 5% to 90%. Drugs that
induce or inhibit CYP3A enzymes interact with TAC blood
level. Also, gut motility affects absorption and high blood
levels of TAC can be seen in diarrhea because of decreased
p-glycoprotein activity. TAC binds to FK-binding protein and
TAC- FK-binding protein complex interferes with calcineurin.
After the inhibition of calcineurin, dephosphorylation of
nuclear factor of activated T cells does not occur and T cell
proliferation is stopped. TAC has a narrow therapeutic index
so the drug concentration must be monitored. After the
transplant, blood TAC level is kept between 5 and 15 ng/mL
(3). Irregularities in TAC level may affect clinical outcomes
by subjecting patients to adverse events associated with
graft rejection or immunosuppressive therapy. Acute and
chronic  nephrotoxicity, hypertension, hyperlipidemia,
electrolyte imbalance, diarrhea, posttransplant diabetes
mellitus (PTDM) and neurotoxicity are common advers
events of TAC (4).

There are two forms of TAC; immediate-release (IR-T) and
prolonged release (PR-T). While the excipient of IR-T is
croscarmellose, excipient of PR-T is ethylcellulose and this
slows down the diffusion of the drug. While IR-T is taken
twice a day, PR-T is taken once a day. After oral administration
IR-T reaches a maximum plasma concentration in about 174
min, PR-T reaches in about 300 min. Conversion from IR-T
to PR-T in the early period of posttransplant or using de
novo PR-T in kidney transplantation has been studied in
many studies. In Osaka Trial, PR-T regimen showed similar
efficacy to IR-T regimen (5). The effectiveness and safety of
both TAC preparation is well known and similar, but PR-T
has an advantage of single daily dose. Nonadherence to
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immunosuppressive drugs in renal transplant patients is a
immense problem. Nonadherence to immunosuppressive
drugs is a serious cause of rejection. A study that compares
adherence to IR-T and PR-T in renal transplant patients
found that adherence was higher in the IR-T group than the
PR-T group (6). The other problem about TAC is to reach
steady-state trough levels. Intra and interpatient variability
of TAC level is reported to be higher in IR-T than PR-T.
High intra- and interpatient variability is related to graft
loss, kidney dysfunction and acute rejection (7). Due to
pharmacokinetic characteristics of PR-T, it reduces intra-
and interpatient instability.

PR-T has been used safely in kidney transplantation for less
than a decade. Our experience with switching form IR-T to
PR-T goes along with the successful results reported in the
literature. However since we were not so sure about using
de novo PR-T in kidney transplant patients we designed
a prospective randomized study to compare the clinical
follow-up of kidney transplant patients who are receiving
PR-T and IR-T in the first week of posttransplant period.

METHODS

This study included 78 de novo adult kidney transplant
patients (38 male, 30 female; age ranging from 14 to 66
years) receiving PR-T 0.15 mg/kg/day (group 1, n=39) and
IR-T 0.15 mg/kg/day (group 2, n=39) in the posttransplant
first week. Both forms of TAC were started on the day before
the operation. All the patients had low immunological
risk and all the patients received anti-thymocyte globulin
2.5 mg/kg/day for 3 days according to our treatment
protocol for kidney transplant patients. Demographic
features, whole blood TAC levels and kidney function were
compared between the groups. Adverse events, acute
rejection, antihypertensive drug use and arterial blood
pressure of all patients were considered. Drug doses were
determined according to the previously targeted TAC level.
The demographic and clinical data were obtained from the
files of the patients. Written informed consent was obtained
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from all patients. The study protocol was approved by the
Ethics Committee of Acibadem University on 02.09.2021
with approval number 2021-16/01.

Statistical Analysis

The results were analyzed by use of the Statistical Package
for the Social Sciences, version 22 (SPSS, Chicago, Il
United States). Values displaying a normal distribution are
defined as mean = standard deviation. Differences between
numeric variables were tested with the use of independent-
samples Student t-test or Mann-Whitney U test, that was
appropriate. Chi-square tests were used to compare
categorical variables. The degree of relation between two
parametric values was analyzed with Pearson correlation
test while Spearman correlation test was preferred for
nonparametric values. A value was considered statistically
significant at p<0.05.

RESULTS

Data regarding demographic and clinical aspects such as
age, gender, diagnosis of diabetes mellitus, hypertension
and presence of acute rejection episodes were described.

This study included 78 de novo adult kidney transplant
patients (38 male, 30 female; age ranging from 14 to 66
years) receiving PR-T 0.15 mg/kg/day (group 1, n=39) and
IR-T 0.15 mg/kg/day (group 2, n=39) in the posttransplant
first week. Mean age of group 1 was 44+13.6 and mean

Table 1. Demographic features

age of group 2 was 43.9+13.7. No age difference was
seen between the two groups (p=0.980), but male
predominance was present in group 1 (p=0.02) (Table
1). Creatinine levels on the postoperative first 6 days
were comparable in both groups, but serum creatinine
levels of the postoperative 7" day were lower in group 1
(p=0.025) (Table 2). Diabetic or hypertensive nephropathy
prevalence as the etiology of chronic kidney disease
in each group was comparable. Also, none of these
diseases were seen in the early posttransplant period.
Regarding TAC levels, target trough values (8-12 ng/mL)
were achieved in two groups, however mean TAC levels
on days 1, 4, 5, and 7 were higher in group 2 (p=0.020
p=0.009 p=0.013 p=0.013 respectively) (Table 3). Neither
acute rejection episodes nor graft loss was seen in both
groups. There was no statistically significant difference
between the two groups in terms of systolic, diastolic or
mean arterial blood pressure (Table 4).

DISCUSSION

Since TAC is the cornerstone of the immunosuppressive
therapy, its appropriate use in kidney transplant patients
plays an imperative role in determining graft and patient
survival. Adjustment of the optimal TAC dose for not only
preventing acute rejection, but also avoiding the adverse
effects is an important parameter leading to reach high
survival rates.

Group 1 Group 2 p

19 males (48.7%) 29 males (48.7%) 0.020
Gender

20 females (51.3%) 10 females (25.6%)
Age (years) 44.0£13.6 43.9£13.7 0.980
Table 2. Creatinine levels on postoperative days 1-7

Group 1 Group 2

?:rgu/:l-;:reatinine Mean = SD Min-max (median) Mean = SD Min-max (median) p
Day 1 2.13+1.00 0.58-5.22 (1.99) 2.34+0.93 0.88-4.26 (2.12) 0.348
Day 2 1.17+0.57 0.46-2.85 (1.09) 1.28+0.52 0.59-2.53 (1.16) 0.259
Day 3 0.99+0.43 0.42-2.27 (0.89) 1.01+0.38 0.1-2.03 (0.91) 0.532
Day 4 1.01+0.45 0.41-2.88 (0.94) 1.06+0.33 0.59-2.08 (0.99) 0.296
Day 5 1.02+0.41 0.46-2.55 (0.98) 1.03+0.31 0.17-1.69 (0.98) 0.407
Day 6 1.03+0.42 0.46-2.56 (0.99) 1.10+0.33 0.6-2.01 (1.05) 0.407
Day 7 1.02+0.38 0.45-2.3 (0.99) 1.17+0.33 0.59-2.11 (1.12) 0.025

SD: Standard deviation, min: Minimum, max: Maximum
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Conversion from IR-T to PR-T has been evaluated in many
studies, but de novo use of PR-T and its effects are still
unclear. In Osaka study, which compared de novo use of
PR-T and IR-T outcomes in both groups were evaluated.
Patient and graft survival was similar in all groups (4).
Kolonko et al. (8) enrolled 72 kidney transplant patients and
converted from IR-T to PR-T. They found that the conversion

Table 3. Tacrolimus levels on postoperative days 1-7

Med J Bakirkoy 2022;18:141-145

from IR-T to PR-T was followed by advancement in kidney
graft function, but this improvement was not associated
with TAC blood trough levels (8). In an overview of phase
3 and 4 studies in de novo patients, it was shown that PR-T
and IR-T had a similar effect to avoid graft dysfunction and

rejection (9).

Group 1 Group 2
TAC (ng/mL) Mean = SD Min-max (median) Mean = SD Min-max (median) p
Day 0 9.2+5.0 2-27.6(8.6) 7.4+35 3.1-18.4 (6.6) 0.115
Day 1 11.345.4 2.6-29.3(10.7) 18.2+14.1 45-56.4(13) 0.020
Day 2 14.1£6.1 7.5-29.5 (12.8) 14.8+7.1 6.9-44.2 (12.8) 0.904
Day 3 11.424.1 7.1-20.5 (10.1) 12.5+4.5 0.2-21.1 (13.4) 0.377
Day 4 12.9+4.7 6.8-27.8 (11.8) 15.8+5.1 6.6-32.4 (14.2) 0.009
Day 5 11.6+3.7 6.2-19.8 (10.8) 14.5+4.1 9-27.5 (14) 0.013
Day 6 16.8+23.0 7-108 (11.9) 12.7+3.7 1.3-23.4 (12.1) 0.352
Day 7 11.3%4.3 6-23.5(10.7) 13.4+4.5 8.3-27.4(12) 0.013
SD: Standard deviation, min: Minimum, max: Maximum, TAC: Tacrolimus
Table 4. Blood pressure levels in both groups
Group 1 Group 2
Mean = SD Min-max (median) Mean = SD Min-max (median) P
Day 1 138.7£16.2 106-177 (140) 141.8+15.0 100-170 (140) 0.370
Day 2 140.5+19.9 100-190 (140) 144.6+16.4 118-186 (149) 0.320
Day 3 141.0+20.9 90-189 (140) 143.7+18.0 110-190 (140) 0.512
Systolic blood Day 4 140.2+14.6 110-170 (140) 139.7416.3 100-180 (140) 0.876
pressure
Day 5 132.6+16.5 92-170 (132.5) 137.8+14.8 110-180 (140) 0.137
Day 6 131.2+15.6 100-160 (130) 137.6+18.9 110-190 (135) 0.211
Day 7 127.8+17.4 80-162 (130) 133.7419.4 100-180 (130) 0.378
Day 1 833115 56-104 (80) 86.6+10.1 60-103 (90) 0.237
Day 2 82.9+10.7 60-108 (80) 85.2+11.5 70-116 (80) 0.577
Day 3 84.5+11.8 50-110 (85) 85.7+10.8 65-110 (90) 0.791
E:Z'::'r': blood Day 4 83.6+10.4 70-109 (80) 84.2+10.5 60-103 (80) 0.660
Day 5 81.9+9.8 60-100 (80) 83.7+10.1 70-110 (80) 0.490
Day 6 80.4+10.7 50-100 (80) 82.3+11.1 70-120 (80) 0.734
Day 7 77.6210.6 50-97 (80) 80.7+12.0 60-104 (80) 0.439
Day 1 101.8+11.3 72.7-123.3(101.7) 105.0+10.1 80-120 (106.7) 0.198
Day 2 102.1+12.0 73.3-123.3 (103.3) 105.0+11.8 86.7-139.3 (105) 0.286
Day 3 103.3+13.5 63.3-130.3 (104.7) 105.0+11.8 80-136.7 (106.7) 0.652
:'r‘::u‘::eria' Dayd  102.5:107 84.7-125 (100) 1027+11.2 73.3-120 (100) 0.729
Day 5 96.3+19.3 0-119 (98.7) 101.8+9.8 83.3-126.7 (100.3) 0.205
Day 6 94.8+19.0 0-116.7 (96.7) 100.7+12.8 83.3-140 (100) 0.364
Day 7 84.6+31.2 0-116 (93.3) 78.2+42.1 0-126.7 (93.3) 0.976

SD: Standard deviation, min: Minimum, max: Maximum
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Our study involved 78 de novo, adult kidney transplant
patients receiving PR-T and IR-T in the posttransplant
period. Target trough levels of TAC (8-12 ng/mL) were
reached in both groups. Lower mean levels of TAC with
lower serum creatinine levels on the postoperative 7t
day were remarkable in patients with the PR-T groups
immunosuppression is the main risk factor for PTDM. TAC
decreases insulin release from pancreatic beta cells (10) and
PTDM enhances the risk of cardiovascular disease, kidney
graft loss and death. Regarding PTDM, Silva et al. (11) found
that the incidence of PTDM was lower with PR-T than IR-T
(11), however we did not observe any difference in the early
posttransplant period.

As it is known 18%-30% of renal transplant patients die
from cardiovascular diseases (12). Hypertension is one
of the most important causes of cardiovascular diseases.
Hypertension is seen with the prevalence of 80% in kidney
transplant patients in the early posttransplant period and
it reduces to 50% at the end of the first year. So, blood
pressure control is critical for renal transplant patients. TAC
use is one of the reasons for hypertension in renal transplant
recipients. PR-T and IR-T were compared in many studies
for developing hypertension. Guirado et al. (13) did not find
any statistical significance when compared the two forms
of TAC in developing uncontrolled hypertension and we
also did not observe any difference between IR-T and PR-T
groups in terms of arterial blood pressure.

CONCLUSION

Our results suggesting lower levels of TAC with lower serum
creatinine levels in the PR-T group seem safe and effective
in terms of preventing acute rejection when effective blood
level is provided and it also protects from calcineurin
inhibitor toxicity.
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Is There a Relation Between Pretreatment CONUT Score
and Neoadjuvant Chemotherapy Response in Breast
Cancer Patients?

Meme Kanserinde Tedavi Oncesi CONUT Skoru Neoadjuvan Kemoterapi
Yaniti ile Iligkili mi?

Ayse irem Yasin, © Atakan Topcu

Bezmialem Vakif University Faculty of Medicine, Department of Medical Oncology, Istanbul, Turkey

ABSTRACT

Objective: To evaluate the relationship between pre-treatment nutritional status and pathological complete response (pCR) rates in patients
with breast cancer.

Methods: The study group consisted of 109 female patients. Clinicopathologic factors, pathological response status, and pre-treatment laboratory
values of the patients were recorded retrospectively. CONUT score, consisting of total cholesterol, serum albumin, and total lymphocyte, was
calculated to assess the nutritional status. Factors affecting pCR were evaluated, and the relationship between pCR and CONUT was analyzed.
Results: The mean age was 49.78+10.92. Thirty-two (29.4%) patients had pCR. The rate of pCR in the hormone-negative group was significantly
higher than that in the hormone-positive group (p<0.001). Additionally, the pCR rate in the HER2+ group was significantly higher than that in
the HER2- group (p<0.001). Patients with pCR had a significantly higher Kié7 index (p<0.001). There was no significant difference when the pCR
rates of patients with high and low CONUT scores were compared.

Conclusion: This is the first study evaluating the association between pre-treatment CONUT score and pCR in breast cancer patients. There is a
need for comprehensive studies to reveal the relationship more clearly.

Keywords: Breast cancer, CONUT score, neoadjuvant chemotherapy, nutrition, pathological complete response

6z

Amag: Neoadjuvan kemoterapi ile tedavi edilen meme kanseri hastalarinda tedavi 6ncesi beslenme durumu ile patolojik tam yanit (pTY)
arasindaki iliskiyi degerlendirmektir.

Gereg ve Yontem: Calismaya 109 kadin meme kanseri hastasi dahil edildi. Hastalara ait klinikopatolojik faktérler, patolojik yanit durumlari ve
tedavi 6ncesi laboratuvar degerleri hasta dosyalarindan taranarak kaydedildi. Toplam kolesterol, serum alblmin ve toplam lenfosit degerlerinden
olusan ve nutrisyonel durumu degerlendiren CONUT skoru valide edilmis skorlama sistemine gére hesaplandi. pTY'yi etkileyen faktorler
degerlendirildi. pTY ve CONUT arasindaki iliski analiz edildi.

Bulgular: Ortalama yas 49,78+10,92 idi. Otuz iki (%29,4) hastada pTY saptandi. Hormon negatif gruptaki pTY orani, hormon pozitif gruptan
anlamli derecede yiiksekti (p<0,001). Ek olarak, HER2+ grubundaki pTY orani, HER2- grubundan anlamli olarak yiiksekti (p<0,001). pTY'li
hastalarda Kié7 indeksi anlamli olarak daha yiiksekti (p<0,001). Hastalar yiiksek ve diisiik CONUT skoru gruplarina ayrildiginda gruplar arasinda
pTY agisindan anlamli fark yoktu.

Sonug: Bu calisma, meme kanserli hastalarda tedavi éncesi CONUT skoru ile pTY arasindaki iligkiyi degerlendiren ilk ¢calismadir. Genis hasta
gruplarinda yapilacak kapsamli calismalara ihtiyag duyulmaktadir.

Anahtar Kelimeler: Meme kanseri, CONUT skoru, neoadjuvan kemoterapi, beslenme, patolojik yanit
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INTRODUCTION

Neoadjuvant chemotherapy (NAC), which allows breast-
conserving surgery and predicts chemotherapy response, is
frequently used in breast cancer patients, the most common
cancer among women (1-3). After NAC, a pathological
complete response (pCR) is a validated prognostic survival
factor (4). Survival times are longer in patients with pCR,
particularly in triple-negative and HER2+ breast cancer
(4). Response to NAC provides clinicians with prognostic
information and guidance for further treatment options (5).
Therefore, it is essential to define the factors affecting the
NAC response.

Perioperative immune-nutritional status is considered a
prognostic factor in different tumor types, including breast
cancer (6). There are several scoring systems that evaluate
the nutritional status of cancer patients (7). The prognostic
nutritional index (PNI), one of these nutritional scoring
systems, was predictive of pCR in breast cancer patients (8).
Controlling nutritional status (CONUT), consisting of total
cholesterol, total lymphocyte count, and serum albumin
level, is another comprehensive scoring system that
evaluates nutritional status (9). When CONUT and PNI were
compared, CONUT was more predictive of the survival times
of cancer patients (10). Several studies have demonstrated
the impact of CONUT on survival outcomes in many types
of cancer, including gastric cancer, lung cancer, esophageal
cancer, mesothelioma, ovarian cancer, sarcoma, renal cell
carcinoma, and hepatocellular carcinoma (9). Two recent
studies from China identified that a high CONUT score
was related to a worse prognosis in surgically treated
breast cancer patients (10,11). Furthermore, preoperative
high CONUT score was related to lower pCR in gastric
cancer patients (12). This is the first study evaluating the
relationship between pCR and CONUT score in patients
with breast cancer.

Table 1. CONUT scoring system

METHODS

Patients

The data of patients followed up with breast cancer
diagnosis in our Medical Oncology Clinic between January
2012-December 2021 were evaluated retrospectively. Of
the 1,853 patients, 264 patients were treated with NAC. All
biopsies and post-NAC surgical materials of the patients
included in the study were evaluated at our center by
experienced pathologists.  Pre-treatment  cholesterol,
albumin, and lymphocyte values of 109 patients were
obtained and recorded. All patients were female, aged
between 18 and 80 years, had stage 2 or 3 breast cancer
and underwent surgery. The tumor-node-metastasis staging
was performed before NAC according to American Joint
Committee on Cancer (13). NAC regimens they received
before surgery were four cycles of doxorubicin and
cyclophosphamide or epirubicin and cyclophosphamide
every 21 days, followed by paclitaxel for twelve weeks.
Trastuzumab was added to this regimen if the HER2 receptor
was positive. HER2 positivity is defined as a 3+ score by
immunochemistry or a 2+ score by immunochemistry and
fluorescence in situ hybridization positivity (14). Scarft-
Bloom-Richardson scheme was used for tumor grading
(15). Estrogen (ER) and/or progesterone receptor positivity
>1% in tumor nuclei by immunochemistry are accepted as
hormone-positive disease (16). Miller-Payne criteria was
used to assess the chemotherapy response, and no invasive
disease was accepted as pCR (17). All demographic and
clinicopathologic information of patients were recorded
from the archive files. Two groups were created: pCR
(+) and pCR (-). CONUT score was calculated according
to the scoring system (Table 1) (18). Patients with a score
>3 were defined in the high-CONUT group, and patients
with a score <2 in the low-CONUT group (19). The data
collection process was conducted according to the Helsinki
Declaration. The study was approved by the Bezmialem

Degree of malnutrition

Parameter Normal Mild Moderate Severe
Serum albumin (g/dL) >3.50 3.00-3.49 2.50-2.99 <2.50
Albumin score 0 2 4 6

Total lymphocyte (/mm?3) >1,600 1,200-1,599 800-1,199 <800
Lymphocyte score 0 1 2 3

Total cholesterol (mg/dL) >180 140-179 100-139 <100
Cholesterol score 0 1 2 3

CONUT score = Albumin score + Total lymphocyte score + Cholesterol score, CONUT: Controlling nutrional status
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Vakif University Ethics Committee (no: 2021-393, date:
08.02.2022).

Statistical Analysis

The data were analyzed with SPSS 22 Statistics program (IBM
Corporation, NY, USA) for Windows (Microsoft Corporation,
WA, USA). Descriptive statistics are shown as mean =+
standard deviation for variables with a normal distribution.
Nominal variables were demonstrated as the number of
cases and percentage. Two independent groups were
compared with the independent sample t-test. Categorical
variables were analyzed using the chi-square test or Fisher's
Exact test. Results with p<0.05 were accepted as statistically
significant.

RESULTS

One hundred nine female breast cancer patients were
included in the study. The mean age was 49.78+10.92 in the
patient group. Seventy five (68.8%) patients had a hormone-
positive disease, and 34 (31.2%) patients had a hormone-
negative disease. The number of HER2- patients was 82
(75.2%), and the number of HER2+ patients was 27 (24.8%).
pPCR was detected in 32 (29.4%) patients. The rate of pCR in
the hormone-negative group was significantly higher than
that in the hormone-positive group (p<0.001). Additionally,
the pCR rate in the HER2+ group was significantly higher
than that in the HER2- group (p<0.001). Kié7 proliferation
index was significantly high in the patient group with pCR
(p<0.001) (Table 2).

According to the CONUT scoring system, the scores were
calculated. Patients with a score =3 were defined in the
high-CONUT group and patients with a score <2 in the low-
CONUT group. Eleven (10.1%) patients were in the high-
CONUT group, and 98 (89.9%) patients were in the low-

Med J Bakirkoy 2022;18:146-150

CONUT group. When the pCR rates of the two groups were
compared, there was no significance (Table 3).

DISCUSSION

This is the first study evaluating the relationship between
pre-treatment CONUT score and pCR in breast cancer
patients. The results demonstrated no significant difference
in pCR rates between the high-CONUT and low-CONUT
groups. However, hormone receptor negativity, HER2
positivity, and a high proliferation index were related to high
PCR rates.

Growing evidence revealed that tumor progression,
treatment tolerance, and survival of cancer patients are
closely related to the nutritional and immune-inflammatory
status (20). Albumin is a reliable serum marker for nutritional
status and the immune-inflammatory system (21). Low
albumin levels in cancer patients are associated with poor
survival and an increased risk of cancer-related death (22).
Cholesterol plays an essential role in the cell membrane and
in biochemical reactions related to the immune response
(23). The correlation of low cholesterol levels with poor
prognosis was demonstrated in various types of cancer (24).
Furthermore, the host immune response was insufficient in
patients with low peripheral lymphocyte count (25,26).

CONUT score consists of serum albumin, total cholesterol,
and lymphocyte count in peripheral blood (18). Recently,
in two studies, CONUT was found to be predictive of
prognosis in breast cancer patients (10,11). In these studies,
patients did not receive NAC, and the relationship between
CONUT and pCR was not assessed. However, in gastric
cancer patients who received NAC, high CONUT was
associated with low pCR (12). This can be explained by
the undernutrition degree of patients with gastrointestinal

Table 2. Clinicopathological factors affecting pathological complete response

Patients with pathologic

Patients without pathologic

complete response complete response p
(n=34) (n=75)
Age (mean = SD) 47.91+£10.98 50.56+10.86 0.952
Hormone receptor (ER/PR) status
Positive 10 (31.2%) 65 (84.4%)
<0.001*
Negative 22 (68.8%) 12 (15.6%)
HER2 receptor status
Positive 16 (50%) 11 (14.3%)
<0.001*
Negative 16 (50%) 66 (85.7%)
Ki67, % (mean + SD) 52.39+26.87 30.51+21.8 <0.001*

*Significant results, SD: Standard deviation, ER: Estrogen, PR: Progesterone
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Table 3. The association between pre-treatment CONUT score
and pCR

PCR + patients  pCR - patients

(n=34) (n=75) P
CONUT score 0.874
High 5 6
Low 29 69

CONUT: Controlling nutritional status, pCR: Pathologic complete response

system cancers being higher than that of patients with other
types of cancer (27). Additionally, breast cancer patients are
relatively in the younger age group (3), so they have better
performance and fewer comorbidities, causing impaired
nutritional and immune-inflammatory status.

PNI, another scoring system for nutritional status, was
found to be predictive of pCR in breast cancer patients
(8). CONUT is considered a more comprehensive scoring
system with an additional parameter, total cholesterol, and
was superior to PNI for predicting nutritional status (11).
However, the role of cholesterol in breast cancer patients
is controversial (28). The risk of developing breast cancer
is related to various commodities such as metabolic
syndrome (28). Hyperlipidemia is a common entity in this
metabolic syndrome (29). It has been shown that oxysterol
plays a mitogenic role in ER-positive breast cancer, and
that low-density lipoprotein receptors are upregulated
in cancer cells (30). Moreover, there are some differences
in cholesterol function between hormone positive and
negative breast cancer subgroups (31). This complex role
of cholesterol in the pathophysiology of breast cancer may
have influenced the relationship between the CONUT score
and pathological response. However, significance might be
observed when the histological subgroups were evaluated
separately.

There were some limitations to our study. First, we calculated
the CONUT score based on the pre-treatment laboratory
values of the patients. However, side effects during NAC
might impair the nutritional status, and preoperative values
after NAC may yield different results. Second, breast cancer
patients are a heterogeneous patient group because of their
different receptor status (1). Because we had a relatively
small sample size, we could not perform subgroup analyses
of different histological breast cancer types.

CONCLUSION

It is important to discover markers that predict pCR
associated with longer survival times in breast cancer.
Although CONUT was not associated with pCR in this study,
further investigation into different histological subtypes is

needed to clarify the impact of immune-nutritional status
on treatment response and prognosis of patients. Thus, the
way for personalized treatment options will be paved.
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ABSTRACT

Objective: This study investigated the significance WT-1 positivity on survival outcomes in patients with high-grade serous epithelial ovarian
cancer (HGSOC).

Methods: The medical records of the women who underwent surgery due to HGSOC between January 2015 and January 2020 were recorded.
The patients’ basic characteristic, serum tumor markers, disease stage, chemotherapeutic response, overall survival (OS), and progression-free
survival (PFS) were recorded. WT-1 immune-staining was performed for all tissue samples.

Results: The median age of the patients in the WT-1 (+) group was 59 (40-88) years, and it was 52 (41-78) in the WT-1 (-) group that was
significantly higher in the WT-1 (+) group (p=0.007). The median Ca125 level was significantly higher in the WT-1 (+) group than the WT-1 (-)
group [634 (7-12,580) vs. 274 (12-2,856), p=0.03]. The PFS [22 (8-54) vs. 12 (0-48), p<0.001] and OS [30 (8-56) vs. 16 (2-70), p<0.001] rates
were significantly higher in the WT-1 (-) group than the WT-1 (+) group in Cox regression analysis, Ca125 was significantly associated with OS in
univariate analysis (HR:1, 95% confidence interval:1-1.001, p=0.005).

Conclusion: The patients with WT-1 positivity was associated with significantly shorter PFS and OS. Besides the patients in the WT-1 (+) group
was older and had higher Ca125 levels than the WT-1 (-) group. The number of postmenopausal patients was higher in the WT-1 (+) group.

Keywords: Ovarian cancer, prognosis, survival, tumor marker, SWT-1

0z

Amag: Bu calisma, high-grade ser6z epitelyal over kanserli (HGSOC) hastalarda WT-1 poxzitifliginin sagkalim sonuglarina etkisini arasgtirmayi
amaclamaktadir.

Gereg ve Yéntem: Ocak 2015-Ocak 2020 tarihleri arasinda HGSOC nedeniyle ameliyat olan hastalarin tibbi kayitlari degerlendirildi. Hastalarin
temel 6zellikleri, serum timor belirtecleri, hastalik evresi, kemoterapétik yanit, genel sagkalim (OS) ve progresyonsuz sagkalim (PFS) parametreleri
analiz edildi. Tim doku érnekleri icin WT-1 immiin boyama yapildi.

Bulgular: WT-1 (+) grubundaki hastalarin ortanca yasi 59 (40-88) yil olarak saptandi. WT-1 (-) grubunda ortanca yas 52 (41-78) olup, WT-1'de
anlamli olarak daha yUksekti. Medyan Ca125 dizeyi, WT-1 (+) grubunda WT-1 (-) grubuna [634 (7-12.580) ve 274 (12-2.856), p=0,03] gére
anlamli derecede ytksekti. PFS [22 (8-54) vs 12 (0-48), p<0,001] ve OS [30 (8-56) vs 16 (2-70), p<0,001] oranlari diger grupta anlamli olarak daha
ylksekti. WT-1 (-) grubu, WT-1 (+) grubuna gére Cox regresyon analizinde, Ca125, tek degdiskenli analizde OS ile anlaml sekilde iligkiliydi (HR:1,
%95 giiven araligi:1-1,001, p=0,005).

Sonug: WT-1 porzitifligi olan hastalar, nemli dlclide daha kisa PFS ve OS ile iliskilendirildi. Ayrica WT-1 (+) grubundaki hastalar WT-1 (-) grubuna
gore daha yasli ve Ca125 diizeyleri daha yiiksekti. WT-1 (+) grubunda postmenapozal hasta sayisi daha fazlaydi.
Anahtar Kelimeler: Over kanseri, prognoz, sagkalim, timér belirteci, SWT-1
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INTRODUCTION

Ovarian cancer (OC) is with a high mortality rate and
accounts for the most common gynecological malignancy.
The increased mortality depends on the lack of symptoms
in the early stage of the disease and insufficient diagnostic
tools. The reported overall survival (OS) is quite low at
29%-51% in advanced-stage disease. The higher rates of
recurrences, residual disease, and chemoresistance also
reduce the expected OS rates (1,2).

The Wilms” tumor-1 (WT-1) gene is a well-known tumor
suppressor gene mainly associated with WT development
(3). The expression of the WT-1 gene is found in the kidney,
ovary, testis, spleen, endothelial cells, and mesothelium
(3,4). Regarding OC, WT-1 expression is used to differentiate
serous phenotypes from endometrial type (5,6). A moderate-
to-strong expression of WT-1 was reported in more than
50% of the tumor cells in 94.7% of patients with ovarian
serous carcinoma (5-7).

Previous studies have evaluated the relation between
the expression rate of WT-1 and OS in various neoplasms
(5,8). In a study by Miyoshi et al. (8), the high expression of
WT-1 was associated with a poor prognosis in patients with
breast adenocarcinoma. However, to date, there is a lack
of knowledge regarding the effect of WT-1 positivity and
survival rates in women with HGSOC:s.

Therefore, this study evaluated the effect of preoperative
WT-1 positivity on the survival outcomes of the patients with
HGSOCs.

METHODS

A retrospective cohort study was conducted with the
medical records of 77 patients out of 205 serous OC
patients who underwent surgery with WT-1 immune-
staining evaluation and confirmed diagnosis of HGSOC
between January 2015 and January 2020 in a tertiary
referral hospital. After maintaining the Bakirkoy Dr. Sadi
Konuk Training and Research Hospital Ethics Committee
approval (decision no: 2021-03-02, date: 15.02.2021),
Helsinki guidelines and ethical considerations on human
studies were maintained. Informed consent was not
obtained since the medical record of the women were
used anonymously.

The data of women who had a pathological diagnosis of
HGSOC with a regular clinical follow-up and WT-1 immune-
staining results were included. Any women with an active
infection, hematologic, liver or kidney neoplasms, and
autoimmune disorders were excluded.
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The basic characteristic such as age, body mass index (BMI),
menopausal status, Ca125 levels, FIGO stage, the presence
of residual disease, number of surgically removed pelvic
and para-aortic lymph nodes, response to chemotherapy,
time interval of follow-up, the length of hospitalization was
recorded. The last recruited patient record was obtained in
November 2020. The patients had a routine gynecological
examination, computed tomography scan, and Ca-125
evaluation every 2-3 months in the first two years and then
every 4-6 months. RO was defined as no residual tumor on
the main evaluation after the operation. Chemosensitivity
was determined as the time interval between terminating
the last chemotherapy dose and the presence of recurrence
after more than 6 months. OS was defined as the time
between treatment initiation till to death or the last follow-
up. The term progression-free survival (PFS) was used for
the treatment initiation time until the date when recurrence
or progression consisted.

WT-1 Analysis

Formalin-fixed paraffin-embedded tissues were sliced
at a thickness of 4 microns. Predilute ready-to-use (Cell
marqure, 6F-H2, USA, Lot V0002192) primary antibodies
were used, and immunohistochemical stainings were
performed in a Ventana BenchMark XT (Roche, Mannheim,
Germany) instrument following protocols proposed by the
manufacturer (Figure 1-3).

Statistical Analysis

Statistical analysis was performed using SPSS 22.0 (IBM
Corp., Armonk, NY, USA). Descriptive data were presented
as mean, standard deviation, median (minimum-maximum),
number, and percentages. The Shapiro-Wilk test was used
to evaluate the distribution of the continuous data. Student
t-test or Mann-Whitney U tests were used to evaluate the
quantitative data. The chi-square test or Fisher's Exact test
was used to examine qualitative data.

Kaplan-Meier test was used to evaluate OS and PFS rates.
Univariate and multivariate Cox regression model was
used to define the prognostic factors that could affect
OS. The potential factors that could affect OS, such as
age, FIGO tumor stage, the presence of residual disease,
chemotherapeutic response, Ca-125, WT-1 positivity,
menopausal status, were used in regression analysis. A
p-value of <0.05 was considered statistically significant.

RESULTS

The median age of the patients in the WT-1 (+) group was
59 (40-88) years, and it was 52 (41-78) in the WT-1 (-) group
that was significantly higher in the WT-1 (+) group (p=0.007).
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Figure 1. The picture shows atypical tumor cells with pleomorphic vesicular
nuclei (H&Ex200)

Figure 2. High nuclear positive staining with WT-1 in tumor cells (WT-1 immune-
staining x200)
WT: Wilms' tumor

Figure 3. Negative staining with WT-1 in tumor cells (WT-1 immune-staining
x200)
WT: Wilms' tumor

No significant differences were observed between the
study groups regarding BMI, number of pelvic and para-
aortic lymph nodes, and hospital stay length (p>0.05, for
all comparisons). The median Ca125 level was significantly
higher in the WT-1 (+) group than the WT-1 (-) group [634
(7-12,580) vs. 274 (12-2,856), p=0.03]. The PFS [22 (8-54) vs.
12 (0-48), p<0.001) and OS [30 (8-56) vs. 16 (2-70), p<0.001]
rates were significantly higher in the WT-1 (-) group than the
WT-1 (+) group (Table 1).

There was nosignificant difference between the study groups
regarding FIGO stage, chemosensitivity, the presence of
metastatic pelvic para-aortic lymph nodes, recurrence,
residual disease (p>0.05, for all comparisons). The number
of postmenopausal patients was significantly higher in the
WT-1 (+) group than the WT-1 (-) group [43 (89.6%) vs. 18
(62.1%), p=0.004] (Table 2). There were six deaths in the WT-1
(+) group, and no death was observed in the WT-1 (-) group.
In Cox regression analysis, Ca125 was significantly related to
univariate analysis (HR:1, 95% confidence interval:1-1.001,
p=0.005). However, no significance was observed in
multivariate analysis for the Ca125 level. The HR was 71.6
for WT-1 positivity considering OS. However, this was not
reached statistical significance. Besides, no significance
was observed regarding age, FIGO stage, residual disease,
chemotherapy response, menopausal status in univariate
Cox regression analysis (Table 3).

DISCUSSION

The patients with WT-1 positivity were associated with
significantly shorter PFS and OS. The patients in the WT-1
(+) group were older and had higher Ca125 levels than the
WT-1 (-) group. The number of postmenopausal patients
was higher in the WT-1 (+) group.

Since OC remains one of the prevalent gynecological
malignancies with higher mortality rates, recent studies
have focused on a noninvasive marker to aid early cancer
diagnosis (9). In this context, it was reported that WT-1
expression could be characteristic for the differential
diagnosis of serous OCs. lts expression is much lesser in
other OC subtypes (9). Al-Hussaini et al. (10) reported a
94.7% of WT-1 expression in serous OCs. They concluded
that WT-1 positivity could be associated with poorly
differentiated ovarian neoplasm morphology.

The presence of WT-1 was investigated to differentiate it
from the tumors with adenocarcinoma morphology arising
at other sites (5-7). Sakirahmet Sen et al. (11) conducted
a study to evaluate the benefits of WT-1 antigen. The
authors concluded that the ovarian adenocarcinoma slides
were positively stained with WT-1 in 82.5% of the patients
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(11). In another study, Hylander et al. (12) reported that
WT-1 could significantly predict the prognosis of ovarian
adenocarcinoma. Moreover, they concluded that WT-1
expression could be correlated with tumor grade and tumor
stage, but they found no relationship with the survival (12).

In previous studios WT-1 was significantly associated serous

OCs, especially in high-grade cancers sensitivity varying

Med J Bakirkoy 2022;18:151-156

between 64-96% (13-17). Moreover, it was reported that
serous borderline ovarian tumors related to early-stage
OCs were negative or weak expression of WT-1 (10). In our
study, shorter PFS and OS rates were observed in patients
WT-1 positivity. We may speculate that WT-1 could be
presented in high-grade tumors due to increased affinity to
endothelial tissue since positive staining of WT-1 was noted
in endothelial cells (5).

Table 1. Comparison of the study groups regarding basic characteristic and survival rates

WT-1 negative (n=29) WT-1 positive (n=48) p-value
Age (years) 52 (41-78) 59 (40-88) 0.007
BMI (kg/m?) 30.7 (16-49) 32.5(23-53) 0.63
No 11 (37.9%) 5(10.4%)
Menopause 0.004
Yes 18 (62.1%) 43 (89.6%)
Preoperative Ca125 U/mL 274 (12-2,856) 634 (7-12,580) 0.03
Number of pelvic lymph node 17 (0-35) 14 (0-38) 0.65
Number of paraaortic lymph nodes 17 (0-35) 16 (0-46) 0.27
PFS (months) 22 (8-54) 12 (0-48) <0.001
OS (months) 30 (8-56) 16 (2-70) <0.001
Mean follow-up (months) 24 (8-56) 16 (2-70) 0.001
Hospitalization (days) 10 (7-18) 10.5 (3-30) 0.18
BMI: Body mass index, PFS: Progression-free survival, OS: Overall survival, WT: Wilms' tumor
Table 2. Comparison of the study groups regarding surgical outcomes and response to the treatment
. _ WT-1 positive
WT-1 negative (n=29) (n=48) p-value
| 6 (20.7%) 4 (8.3%)
Il 3(10.3%) 5(10.4%)
FIGO stage 0.17
I 19 (65.5%) 38 (79.2%)
v 1(3.4%) 1(2.1%)
Sensitive 29 (100%) 43 (89.6%)
Chemotherapeutic response 0.08
Resistant 0(0) 5(10.4%)
No 20 (69%) 35(72.9%)
The presence of metastatic pelvic lymph node 0.71
Yes 9 (31%) 13 (27.1%)
The presence of metastatic paraaortic lymph No 19 (65.5%) 33 (68.8%) 0.71
node Yes 10 (34.5%) 15 (31.3%)
No 18 (62.1%) 32 (66.7%)
Recurrence 0.68
Yes 11 (37.9%) 16 (33.3%)
No 24 (82.8%) 42 (87.5%)
Residual disease 0.39
Yes 5(17.2%) 6(12.5%)
No 29 (100%) 42 (87.5%)
Mortality 0.052
Yes 0(0) 6(12.5%)

WT: Wilms' tumor

154



Karakas et al. WT-1 Positivity and Serous Ovarian Cancer

Table 3. Cox regression analysis considering the variables that could affect on OS

Univariate analysis

Multivariate analysis

HR 95% Cl p-value HR 95% Cl p-value

Age (years) 1.02 0.94-1.09 0.69 - - -

FIGO stage 2.6 0.45-14.83 0.28 - - -

WT-1 positivity 71.6 0.09-533 0.21 - - -
Residual disease 0.03 0.1-62 0.51 - - -
Chemotherapeutic response 27 0.31-23.21 0.36 - - -
Menopause - - - - - -
Preoperative Ca125 U/mL 1 1-1.001 0.005 1 1-1.001 0.13
OS: Overall survival, HR: Hazard ratio , Cl: Confidence interval, WT: Wilms' tumor

Study Limitations REFERENCES

The limitations of our study can be considered its
retrospective design and the small number of patients.
Besides, we could not report the expression percentage of
WT-1. Our study presented the results of a single oncology
center, and thus further multicenter studies could confirm
our results. However, this is the first study that has evaluated
the relation between WT-1 positivity and survival rates in
patients with HGSOC.

CONCLUSION

In conclusion, the patients with WT-1 positivity were with
significantly shorter PFS and OS. Besides, the patients in
the WT-1 (+) group were older and had higher Ca125 levels.
In regression analysis only Ca125 was associated with OS.
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ABSTRACT

Objective: It was aimed to evaluate the white blood-cell-based inflammatory markers in the normal pregnancy reference value range in terms
of the presence of low-grade systemic inflammation in gestational diabetes mellitus (GDM).

Methods: A total of 690 subjects were included in the study. GDM was defined according to the criteria of the international association of
diabetes and pregnancy study groups. Four hundred seventy six pregnant women with normal glucose tolerance (NGT) and 214 pregnant
women with GDM were included in the control and the case groups, respectively.

Results: Age was statistically significantly higher in the GDM group than the NGT group (p=0.030). Hemoglobin levels, mean corpuscular
volume levels and the mean hematocrit level were statistically significantly higher with no clinical significance in the NGT group, compared to
the GDM group; (p=0.024), (p<0.001) and (p=0.008) respectively. Fasting plasma levels of glucose and post 75 g load glucose (oral glucose
tolerance test); 1 h and 2 h plasma glucose were significantly higher in the GDM group than in the NGT group (p<0.001). No statistically
significant differences in white blood cell count, neutrophil count, lymphocyte count, platelet count, mean platelet volume value, neutrophil-
to-lymphocyte ratio value, the platelet-to-lymphocyte ratio value and the systemic immune- inflammation index value were found between the
two groups.

Conclusion: There was no statistically significant difference between white blood cell-based inflammatory markers in normal pregnancy reference
values between pregnant women with GDM and pregnant women with NGT in this study. White blood cell-based inflammatory markers can
be useful in understanding the pathophysiology of GDM and future studies may provide further evidence on the role of white blood cell-based
inflammatory markers as an indicator of subclinical inflammation in GDM.

Keywords: Gestational diabetes, inflammation, oral glucose tolerance test, platelet, white blood cells

0z
Amag: Gestasyonel diabetes mellitusta (GDM) disik dereceli sistemik enflamasyon varligi agisindan gebelerde, normal gebelik referans deger
araliginda, beyaz kan hiicresi temelli enflamatuvar belirteclerin degerlendiriimesi amaclandi.

Gereg ve Yontem: Calismaya toplam 690 gebe dahil edildi. GDM, uluslararasi diyabet ve gebelik galisma gruplari dernegi kriterlerine gére
tanimlandi. Normal glukoz toleransi (NGT) olan 476 gebe kontrol grubuna ve GDM olan 214 gebe olgu grubuna dahil edildi.

Bulgular: GDM grubunda yas, NGT grubuna gore istatistiksel olarak anlamli daha yiiksekti (p=0,030). Hemoglobin, ortalama eritrosit hacmi ve
ortalama hematokrit seviyesi, GDM grubuna kiyasla NGT grubunda klinik olarak anlamli olmaksizin istatistiksel olarak anlamli derecede yuksekti;
sirastyla (p=0,024), (p<0,001) ve (p=0,008). Aclik plazma glikoz seviyeleri ve 75 g yiikleme sonrasi glikoz (oral glukoz tolerans testi); 1 saat ve 2
saat plazma glikozu GDM grubunda NGT grubuna gére anlamli derecede yiiksekti (p<0,001). Iki grup arasinda beyaz kan hiicresi sayisi, notrofil
sayisi, lenfosit sayisi, trombosit sayisi, ortalama trombosit hacmi degeri, nétrofil-lenfosit orani dederi, trombosit-lenfosit orani degeri ve sistemik
immin enflamasyon indeksi degerinde istatistiksel olarak anlamli fark bulunmadi.
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Sonug: Bu calismada, GDM'li gebeler ile NGT olan gebeler arasinda normal gebelik referans degerlerinde beyaz kan hicresi temelli enflamatuvar
belirtecler arasinda istatistiksel olarak anlamli bir fark yoktu. Beyaz kan hicresi temelli enflamatuvar belirtegler, GDM'nin patofizyolojisinin
anlasiimasinda yararli olabilir ve gelecekteki calismalar, GDM'de subklinik enflamasyonun bir géstergesi olarak beyaz kan hicre temelli

enflamatuvar belirteclerin roli hakkinda daha fazla kanit saglayabilir.

Anahtar Kelimeler: Gebelik diyabeti, enflamasyon, oral glukoz tolerans testi, trombosit, beyaz kan hiicreleri

INTRODUCTION

Gestational diabetes mellitus (GDM) is a substantial
and growing health concern in many parts of the world
and is defined as carbohydrate intolerance resulting in
hyperglycemia of variable severity with onset or the first
recognition during pregnancy (1). The condition is present
when blood glucose values are above normal but still below
those diagnostic of diabetes (2). Gestational diabetes is
associated with both short- and long-term complications in
both the mother and the child. Additionally, women with
GDM are at increased risk of the development of type 2
diabetes mellitus (T2DM), after pregnancy (3).

The white blood cell (WBC) count increases during
pregnancy, and both the lower and upper limit of the
reference range during pregnancy are quite high, with
a typical reference range of 6 10°-16x107/L (4). To assist
the survival of the fetus pregnancy is associated with
normal physiological changes. During normal pregnancy,
the innate immune system is activated but the adaptive
immune system is suppressed. Peripheral circulation of
pregnancy is characterized by an increased percentage
of granulocytes (5) and particularly in the third trimester
platelet (PLT) count decreases during pregnancy (6).
Recently, inflammation play a role in GDM pathogenesis (7).
Compared with normal pregnancy, GDM is characterized by
increased insulin resistance and although the association
between inflammation and GDM is a new discovery, the
connection between inflammation and insulin resistance
is well known. This is also supported by clinical as well as
epidemiologic data. Women with GDM have even higher
inflammatory markers such as tumor necrosis factor (TNF)-a
and interleukin-6 (IL-6) compared to women with a normal
pregnancy (8).

Recently, several new WBC-based inflammatory markers
have beenintroduced as prognostic markers: the neutrophil-
to-lymphocyte ratio (NLR), the platelet-to-lymphocyte
ratio (PLR) and the systemic immune-inflammation index
(SII index) and they have been considered systemic
inflammatory response markers. These are also defined as
WBC-based inflammatory biomarkers and calculated from
complete blood count (CBC). They have been reported to
be useful in the diagnosis, follow up and survey of many
systemic inflammatory processes and as a markers of
increased immune response with chronic inflammation (9).
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In this study, we evaluate for any low-grade systemic
inflammation presence in GDM at normal pregnancy WBC
range and whether white blood-cell-based inflammatory
markers that are simple, accessible and cost-effective have
any value in the prediction of gestational diabetes.

METHODS

This retrospective case-control study was conducted in
Bakirkoy Dr. Sadi Konuk Training and Research Hospital,
Istanbul, Turkey, with the approval of the Local Ethics
Committee (decision no: 2019-08-04, date: 22.04.2019) in
compliance with the Helsinki Declaration.

The study was designed as a retrospective, laboratory
information system (LIS) based study of pregnant women
who underwent their GDM screening by oral glucose
tolerance test (0GTT) from August 2015 to January 2018.

A total of 690 subjects age within 18-47 years were included
in the study. GDM was defined according to the criteria of
the international association of diabetes and pregnancy
study groups (IADPSG) (10). Four hundred seventy six
pregnant women with normal glucose tolerance (NGT)
and 214 pregnant women with GDM were included in the
control and case groups, respectively.

The inclusion criteria were 1. Pregnant women who
completed all tests required in this study and applied by
3-point 75 g of glucose 2-h oGTT between 24* and 28"
week of pregnancy.

Exclusion criteria were as 1. Unavailable at least a data
which planned to work from LIS, 2. Pregestational type 1
diabetes mellitus, 3. Pregestational T2DM, 4. Pregnant
women evaluated as having overt diabetes mellitus
according to the IADPSG criteria, 5. Pregnant women with
systemic diseases or any gestational disease throughout the
pregnancy period (preeclampsia, eclampsia) and with acute
or chronic infections, 6. Total blood WBC count <6x10%/L
and >16x10%/L (4).

All pregnant women who included in this study were
screened for GDM using a 3-point 75 g of glucose 2-h oGTT
between 24t and 28" week of pregnancy. The oGTT used
standard procedures (2). Briefly, the test was performed in
the morning after a 12 h overnight fast and collected fasting,
1-hour and 2-hour samples were from an antecubital vein in
a sitting position. Cut-offs of IADPSG criteria are as follows:
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Fasting plasma glucose (FPG)=92 mg/dL, 1-hr post-load
glucose: 2180 mg/dL, 2-hr postload glucose: 2153 mg/dL.
A pregnant woman with one abnormal value was diagnosed
with GDM using the IADPSG criteria.

The CBC parameters such as WBC, neutrophil count,
lymphocyte count, hemoglobin (Hb), hematocrit (Hct),
mean corpuscular volume (MCV), PLT, mean platelet
volume (MPV), and the screening test glucose results
were obtained from LIS. CBC parameters were the results
measured in fasting samples taken just before the oGTT
test was performed at the same time as which between
24" and 28" week of pregnancy. Glucose was measured by
hexokinase-based enzymatic method using Roche Cobas
C501 chemistry analyzer and commercial reagents (Roche
Diagnostics GmbH, Mannheim, Germany) and calculated
plasma level. CBC was performed using CELL-DYN RUBY
analyzer (Abbott Diagnostic, Abbott Park, IL, USA).

The NLR was calculated on the basis of absolute peripheral
neutrophil (Nx10L) and lymphocyte (Lx10°/L) blood
counts, using the formula: NLR=N/L. The PLR was calculated
on the basis of peripheral PLT (Px10%/L) and lymphocyte
(Lx10/L) blood counts, using the formula: PLR=P/L. The
Sll index was calculated on the basis of peripheral PLT
(Px10°/L), neutrophil (Nx10%/L) and lymphocyte (Lx10%/L)
blood counts, using the following formula: SII=PxN/L (9).

Statistical Analysis

All the data were collected in a computerized database
for statistical analysis. Error control was done. Descriptive
statistics [mean, standard deviation (SD), median, minimum,
maximum, number] were generated for the two groups
then monitored for conformity to the normal distribution
by the Kolmogorov-Smirnov test. Mean SD was used for
parameters that were normally distributed. Median was
used for groups that were not distributed normally. The
Mann-Whitney U test was used for the comparison of two
groups in the variables that did not realize the normal
distribution. Independent t-test analysis was used to
determine correlational relationships between variables
that provided the normal distribution. Spearman correlation
analysis was used to determine correlational relationships
between variables that did not provide the normal
distribution. Receiver operating characteristic (ROC) curve
analysis was performed to find the sensitivity and specificity
of NLR, PLR and Sl index in the prediction of normal
pregnancy and GDM results.

Diagnostic performance (sensitivity, specificity, and positive
and negative predictive values) at the best cut off point for
NLR, PLR and Sl index was calculated.

The analysis were performed using the NCSS11 (Number
Cruncher Statistical System, 2017 Statistical Software)
program and Med Calc Statistical Software version18 (Med
Calc Software bvba, Ostend, Belgium; http://www.medcalc.
org;2018).

A p-value <0.05 was set as statistically significant.

RESULTS

Characteristics of 690 pregnant women who were included
in this study are shown in Table 1. According to the criteria
of the IADPSG, pregnant women with NGT and with GDM
were included in the control (n=476) and case (n=214)
groups, respectively.

We found a significantly higher level of the GDM group
compared to age matched NGT groups 31 (18-45), 29 (18-
47) respectively; (p=0.030).

Hb levels were significantly higher in the NGT group,
compared to GDM group 11.5(8.4-15.0) g/dL, 11.4 (7.3-14.1)
g/dL respectively; (p=0.024). Also, the mean Hct level in the
NGT group was significantly higher, compared to GDM
group 34.39+2.81% (mean + SD), 33.75+3.16% respectively;
(p=0.008).

Compared with the GDM group, MCV levels were
statistically significantly higher in NGT group 87 (56-98) fL,
89 (62-105) 1L, respectively; (p<0.001).

FPG levels were significantly higher in the GDM group
than NGT group 97 (65-133) mg/dL, 83 (50-91) mg/dL,
respectively; (p<0.001).

Post 75 g load glucose (oGTT); 1 h plasma glucose levels
were significantly higher in the GDM group, compared
to NGT group 151 (62-196) mg/dL, 141 (64-179) mg/dL,
respectively; (p<0.001). Also, 2 h plasma glucose levels were
significantly higher in the GDM group, compared to NGT
group 135 (51-198) mg/dL, 116 (50-152) mg/dL, respectively;
(p<0.001).

No statistically significant differences in WBC count,
neutrophil count, lymphocyte count, PLT count, MPV
value, NLR value, PLR value and Sll Index value were found
between the two groups (p>0.05).

The results of the ROC curve analysis for the diagnostic
performance of gestational diabetes with NLR, PLR and Sl
index are presented in Figure 1 and in Table 2.

At a cut-off level of 3.6, NLR accurately diagnosed GDM
[area under the curve (AUC)=0.538, 95% confidence interval
0.500-0.575, p=0.098] with sensitivity and specificity rates of
64% and 47% and positive and negative predictive values of
35.6% and 74.8%, respectively. At a cut-off level of 132 PLR,
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Table 1. Characteristics of study subjects
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NGT GDM

n= 476 n=214 p
Age 29 (18-47) 31 (18-45) 0.030
WBC count, (x10%/L) 10.31 (6-16) 10.46 (6.34-16) 0.911
Neutrophil count, (x10%/L) 7.45(3.87-12.9) 7.64 (4.12-12.8) 0.513
Lymphocyte count, (x107/L) 2(0.97-4.25) 1.95(0.86-3.96) 0.317
Haemoglobin (g/dL) 11.5(8.4-15.0) 11.4(7.3-14.1) 0.024
Haematocrit (%) [34.39+2.81]** [33.75+3.16]** 0.008*
MCV (fL) 89 (62-105) 87 (56-98) <0.001
Platelet count (x10%/L) 236 (104-547) 236 (106-459) 0.933
MPV (fL) 8.54 (4.93-15.8) 8.61 (5.29-15.6) 0.645
NLR 3.73(1.73-7.91) 3.94 (1.94-6.29) 0.113
PLR 114 (49-238) 118 (44-253) 0.257
Sli 850 (297-1959) 897 (331-1898) 0.193
oGTT (24-28t week of gestation)
FPG (mgL/dL) 83 (50-91) 97 (65-133) <0.001
1-h post 75 g load 141 (64-179) 151 (62-196) <0.001
2-h post 75 g load 116 (50-152) 135 (51-198) <0.001

Data expressed as a median (IQR) or proportions. Differences evaluated by nonparametric Mann-Whitney U test or *Independent t-test, respectively. **[mean =

SDJ, p-value <0.05 was accepted as statistically significant.

NGT: Normal glucose tolerance, GDM: Gestational diabetes mellitus, WBC: White blood cell, MCV: Mean corpuscular volume, MPV: Mean platelet volume, NLR:
Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, SlI: Systemic immune index, oGTT: Oral glucose tolerance test, FPG: Fasting plasma glucose

Table 2. Diagnostic performance of gestational diabetes with NLR, PLR and SlI

Group Cut-off Sensitivity % Specificity % AUC p-value Cl PPV NPV
NLR 3.6 64 47 0.538 0.098 0.500-0.575 356 74.8
PLR 132 37 71 0.527 0.267 0.489-0.565 37 717
Sl 831 62 47 0.531 0.191 0.493-0.569 34.3 73.1

NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, SII: Systemic immune index, Cl: Confidence interval, AUC: Area under the curve, PPV:

Positive predictive values, NPV: Negative predictive values

accurately diagnosed GDM [AUC=0.527, 95% confidence
interval 0.489-0.565, p=0.267] with sensitivity and specificity
rates of 37% and 71% and positive and negative predictive
values of 37% and 71.7%, respectively. At a cut-off level of
831 Sll index accurately diagnosed GDM [AUC=0.531, 95%
confidence interval 0.493-0.569, p=0.191] with sensitivity
and specificity rates of 62% and 47% and positive and
negative predictive values of 34.3% and 73.1%, respectively.

DISCUSSION

In this retrospective case-control study, WBC-based
inflammatory markers were evaluated at normal gestational
WBC range for any low-grade systemic inflammation
presence in GDM. Maternal age has been found to be a
risk factor for GDM in many studies (11,12). The mean age
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of the pregnant women with GDM was significantly higher
than the pregnant women with NGT in this study.

The total blood volume increases by about 1.5 L to supply
the needs of the new vascular bed during pregnancy. Red
cell mass also increases by 10%-20% but the net result
is that Hb concentration falls (13). Consequently, Hb
concentrations and Hct values decrease in pregnancy. In
addition MCV is normally slightly increased (4). In this study,
the levels of Hb, Hct and MCV were statistically significantly
higher in the pregnant women with NGT, compared with
the pregnant women with GDM.

The IADPSG criteria was developed based on the results
of the Hyperglycemia and Adverse Pregnancy Outcomes
study, which is a large multinational and multicenter study.
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Figure 1. ROC curves of neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte
ratio, and systemic immune-inflammation index

PLR: Platelet-to-lymphocyte ratio, NLR: Neutrophil-to-lymphocyte ratio, SI:
Systemic immune-inflammation, ROC: Receiver operating characteristic

In accordance with the criteria of the IADPSG, independent
of the other two values of the 75 g oGTT FPG=92 mg/dL
confirms GDM (10). FPG levels were found to be significantly
higher in the GDM group than in the NGT group (p<0.001)
in this study.

The immune system and metabolic system highly interact
with each other to keep the body function properly (14).
Additionally, studies have showing that metaflammation
develops when this interaction is impaired (15). Recently,
some evidence suggested that immune system disorders
play a key role during the development of inflammation and
that chronic low-grade inflammation is a major factor in the
etiology of insulin resistance (16). With a general activation
of the innate immune system T2DM is a chronic state of low-
grade inflammation (17) and during normal pregnancy, the
innate immune system is activated likewise (5). According
to some authors, GDM represents an early stage in the
natural history of T2DM (18). Inflammation may represent
the pathophysiological link between GDM and the risk of
future T2DM. Recently, some authors have reported that
increased early pregnancy leukocyte count was associated
with the results of GDM screening tests and increased risk
of developing GDM. They also concluded that women who
developed GDM display increased inflammation during
early pregnancy approximately 20 weeks before the GDM
was diagnosed. Physiological increase in insulin resistance
associated  with pregnancy and
inflammation together manifestas GDM probably (19). There

normal subclinical
was no significant difference between the NGT group and
GDM groups concerning WBC count and both neutrophil
and lymphocyte counts in this study. In accordance with the
purpose of the study, limitation of leukocyte level at normal
pregnancy level may have affected the results.

In pregnancy, the PLT count is usually within normal,
except during the third trimester when benign gestational
thrombocytopenia can be observed (20). PLT volume
is measured using MPV is a marker of PLT activation
and function. In a study, while no statistically significant
difference was observed in the PLT count, mean MPV value
of the GDM group was evaluated to be significantly higher
than the mean MPV value of the healthy pregnancy group in
the last trimester (32-36 weeks) (21). This finding was further
supported by another study (22). However in a recent
study mean MPV value was observed to be lower in GDM
and mean NLR and mean PLR values were statistically not
different in patients with GDM as compared with healthy
pregnant women (23). No statistically significant differences
in PLT count and MPV value were found between the GDM
group and NGT groups in this study.
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Some studies have been conducted to assess the utility
of NLR and PLR as inflammation biomarkers in GDM.
In a study the mean NLR level and PLR level were
significantly higher in pregnant women with GDM (24)
and the other study the mean NLR level was significantly
higher in pregnant women with GDM (25). Additionally
NLR and PLR were evaluated in association with GDM
in a recent study (26). In another study conducted in
the first trimester of pregnancy, while mean NLR level
and mean PLR level was similar in pregnant women
with GDM and healthy pregnant group, mean MPV
level was higher in pregnant women with GDM (27).
It was shown that there was no relation between NLR
and PLR with GDM in another study but the leukocyte
counts were significantly higher during the second and
early third trimesters in the women with GDM and the
authors did not recommend use blood NLR and PLR
as biomarkers for GDM screening (28). Similarly, no
statistically significant differences in NLR and PLR and
Sl index were found between the GDM group and
NGT group in this study. The results of the ROC curve
analysis for the diagnostic performance of gestational
diabetes with NLR, PLR and Sll index were evaluated.
The AUC values of them were considered to have poor
predictive capabilities as screening tests and poor
diagnostic capabilities as biomarkers according to the
cut off values, which determined in this study. There
is no literature on the relationship between GDM and
the Sl index. Here, the current study is the first study to
investigate the relationship between GDM and Sll index
in normal pregnancy WBC reference value.

Screening and management can make better outcomes for
women with GDM and their babies. Unfortunately, screening
and diagnostic standards are not the same worldwide, so
this might lead to underdiagnosis and undermanagement
of the disease (29). There is no international consensus on
the screening and diagnostic criteria for GDM currently.
Additionally it was reported that because of large changes
in inflammatory mediators during normal pregnancy, a
comparison between studies is challenging. Meanwhile
identifying circulating biomarkers that could lead to better
tests to predict, diagnose, and monitor the progression of
this important disease is essential (30).

This study has some limitations because of its retrospective
nature. Due to this retrospective design, we do not have
data on some parameters as body mass index and parity
of women and data relating to the insulin levels or insulin
resistance and inflammatory cytokines as IL-6 and TNF-a..
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CONCLUSION

There was no statistically significant difference between
WBC-based inflammatory markers in normal pregnancy
reference values between pregnant women with gestational
diabetes mellitus and pregnant women with NGT in this
study. Additionally, they have poor predictive capabilities
as screening tests and poor diagnostic capabilities as
biomarkers. WBC-based inflammatory markers can be
useful in understanding the pathophysiology of GDM and
future studies may provide further evidence on the role
of WBC-based inflammatory markers as an indicator of
subclinical inflammation in GDM.
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A Retrospective Evaluation of Children Diagnosed with
Dermatomyositis: A Single-center Study

Dermatomiyozit Tanili Cocuk Hastalarin Retrospektif Degerlendirmesi: Tek
Merkezli Bir Calisma

Mahmut Aslan', @ Serdal Giingér', ® Yilmaz Tabel?, @ Bilge Ozgér!, @ Serkan Kirik'

Tinéni University Faculty of Medicine, Department of Pediatric Neurology, Malatya, Turkey
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ABSTRACT

Objective: Juvenile idiopathic inflammatory myopathies are systemic autoimmune disorders that are characterized by chronic skeletal muscle
inflammation, skin rashes and other systemic involvements. We analyzed the clinical findings, laboratory values at admission and treatment
protocols and treatment responses of patients who were followed up with a diagnosis of juvenile dermatomyositis (JDM) in a department of
pediatric neurology and rheumatology clinics.

Methods: Fifteen patients who were referred to the department of pediatric neurology and pediatric rheumatology clinics, diagnosed with JDM
between 2010 and 2017 were evaluated retrospectively via their medical records.

Results: Of the study sample, 12 (80%) of the patients were female and 3 (20%) were male, and their mean age was 9.26+3.21 years. The mean
time between complaint and diagnosis was 7.8+6 months, and the patients were followed up for 24.93+15.28 months after their diagnosis. The
mean creatine kinase levels of the patients were 1.354+840 U/L. Fifteen (100%) of the patients had muscle weakness, 14 (93.3%) had Gottron's
papules and 12 (80%) patients had a heliotrope rash. Ten (66.6%) underwent muscle biopsy, 9 (60%) underwent electromyography and 5 (33.3%)
patients underwent muscle magnetic resonance imaging. All the patients were treated with corticosteroids and immunosuppressive agents.

Conclusion: JDM is a rare inflammatory myopathy observed during childhood. Better responses can be achieved by early diagnosis, intensive
immunosuppressive therapy and effective physical therapy.

Keywords: Juvenile dermatomyositis, steroid, creatine kinase, muscle biopsy
oz
Amag: Juvenil dermatomiyozit deri bulgular, kas tutulumu ve diger sistemik tutulum ile seyreden enflamatuvar otoimmin bir hastaliktir. Bu

calismada cocuk norolojisi ve romatoloji kliniklerince juvenil dermatomiyozit (JDM) tanisi ile izlenen hastalarin klinik bulgulari, laboratuvar
degerleri, basvuru ve tedavi protokolleri ve tedavi yanitlarini analiz etmeyi amagladik.

Gereg ve Yontem: 2010-2017 yillar arasinda ¢ocuk néroloji ve ¢cocuk romatoloji klinigine sevk edilen ve JDM tanisi alan 15 hasta tibbi kayitlarla
geriye donuk olarak degerlendirildi.

Bulgular: Calisma 6rnekleminin 12'si (80%) kadin, 3'Ui (%20) erkekti ve ortalama yas 9,26+3,21 yildi. Sikayet ile tani arasindaki ortalama stire 7,8+6
aydi ve hastalar tanidan sonra 24,93+15,28 ay takip edildi. Hastalarin ortalama kreatinin kinaz seviyeleri 1,354+840 U/L idi. Hastalarin tamaminda
kas gligstizligu, 14'tnde (%93,3) Gottron papiilleri ve 12'sinde (%80) heliotrope dokiintileri vardi. On (%66,6) hastaya kas biyopsisi, 9 (%60)
hastaya elektromiyografi ve 5 (%33,3) hastaya kas manyetik rezonans gériintileme uygulandi. Tum hastalar kortikosteroidler ve imminostpresif
ajanlarla tedavi edildi.

Sonug: JDM, cocukluk ¢aginda gériilen nadir bir enflamatuvar miyopatidir. Erken teshis, yogun imminosipresif tedavi ve etkili fizik tedavi ile
daha iyi yanitlar elde edilebilir.

Anahtar Kelimeler: Juvenil dermatomiyozit, steroid, kreatin kinaz, kas biyopsisi
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INTRODUCTION

Juvenile idiopathic inflammatory myopathies are
systemic autoimmune disorders that are characterized
by chronic skeletal muscle inflammation, skin rashes and
other systemic involvement. The most common form of
these disorders observed during childhood is juvenile
dermatomyositis (JDM), while polymyositis is relatively
more common in adults (1). The etiology of JDM is still
unclear, althoughithasbeen associated with environmental
triggers, immune dysfunction and specific tissue response
in the muscles, skin and small vessel endothelium in
genetically susceptible individuals (1,2). No remarkable
familial transmission has been demonstrated. The mean
age of onset is 7-9 years, and it is twice as common in
girls as in boys. The incidence of JDM is estimated to be
between 0.19 and 4.1 per million (3).

The disease is characterized by proximal muscle weakness
and cutaneous findings such as heliotrope rash, Gottron's
papules and calcinosis, and it can also affect such internal
organs as the lungs and heart. The disease is still diagnosed
and classified according to the criteria established by Bohan
and Peter (4) in 1975. These criteria include symmetrical
proximal muscle weakness and characteristic rashes, as well
as the demonstration of elevated serum muscle enzyme
levels, electromyographical changes and inflammatory
myositis in muscle biopsy. In addition to the characteristic
skin rashes, at least two of these findings should be
present for diagnosis, although the pediatric suitability of
these criteria is limited, as some pediatric patients may
have normal electromyography (EMG) and muscle biopsy
findings, despite the presence of typical rashes (5). These
are referred to as amyopathic dermatomyositis cases (1).
Amyopathic dermatomyositis manifests only with skin
findings, with patients presenting no other finding of
muscle involvement. However, a detailed investigation of
muscle strength and muscle biopsy often show muscular
involvement (4).

Corticosteroids are the gold standard for treating JDM,
reducing both acute and long-term morbidity. Most
patients respond well to therapy, although the presence of
calcinosis, lipodystrophy and contractures, as treatment-
resistant factors, can lead to poor prognostic (1,6). New
advanced therapeutic options, such as biological agents
and autologous stem cell transplantations, have recently
been shown to be useful, particularly in refractory patients
with poor prognosis (1).

In this study, we evaluated the demographic characteristics,
clinical findings, laboratory values at admission, treatment

protocols and treatment responses of those patients who
were followed up with a diagnosis of JDM in a department
of pediatric neurology and pediatric rheumatology clinics.

METHODS

The medical records from the JDM registry of Inonu
University Hospital in Turkey were retrospectively reviewed
for the period between January 2010 and December 2017.
A total of 20 patients were included in this study, but five
patients were excluded due to missing data in their medical
records. Therefore, 15 patients who were diagnosed with
JDM and were followed up in pediatric neurology and
pediatric rheumatology clinics, as the regional reference
center in the eastern side of Turkey, between 2010 and
2017, were evaluated retrospectively. Their demographic
characteristics, findings, laboratory values at
admission, treatment protocols and treatment responses
were examined, and the findings of a detailed physical and
neurological examination were reviewed. The creatine kinase
(CK), aspartate transaminase (AST), alanine transaminase,
lactate dehydrogenase, platelet (PLT), white blood cell,
hemoglobin (HBG), C-reactive protein (CRP) levels and
erythrocyte sedimentation rates (ESR) measured at the time
of diagnosis were evaluated. The results of an antinuclear
antibody (ANA) test, double-stranded DNA (dsDNA) tests,
muscle biopsy, EMG and echocardiography performed
for diagnostic and differential diagnostic purposes were
reviewed. The treatments used during the acute phase of
the disease and during maintenance treatments, as well as
the responses of the patients to the treatment, were also
evaluated. This study was approved by the institutional
review board.

clinical

Statistical Analysis

All statistical analyses were performed using the SPSS
statistics 22 software. All quantitative data are expressed
as mean * standard deviation. All categorical variables are
expressed as number and percentage (n, %).

Approval this study was obtained by the Inonu University
Institutional Ethics Committee (decision no: 2018/9-7,
date: 24.04.2018). Informed consent was obtained from
the parents of all the patients. The study was conducted in
accordance with the Declaration of Helsinki.

RESULTS

In total, 12 (80%) patients were female and three (20%) were
male. The age range was 3 to 14 years and the mean age
was 9.3+3.2 years. The time between the onset of symptoms
and diagnosis ranged from 1 to 24 months, with a mean
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value of 7.8+6 months. Patients were followed up for 10-60
months after being diagnosed, and the mean duration of
follow-up was 24.9+15.3 months (Tables 1, 2).

Among the most common findings of JDM are those related
to the skin. In our study, Gottron's papules (Figure 1) and
heliotrope rashes (Figure 2) were present in 14 (93.3%) and
12 (80%) patients, respectively, while three patients (20%)
were seen to have alopecia, and hand calcinosis and hand
ulcers were observed in three patients (20%) and a single
patient (6.6%), respectively, in their follow-up process,
although these were not present at the time of diagnosis.
The musculoskeletal system is often affected by JDM, and
in this study, six patients (40%) had contractures of various
joints, seven patients (46.6%) had arthritis/arthralgia, three
patients (20%) had osteoporosis and a single patient (6.6%)
had scoliosis. Furthermore, one (6.6%) patient had type
1 diabetes mellitus, two patients (13.3%) had repetitive
pneumonia, a single patient (6.6%) had tuberculosis and
a single patient (6.6%) died of sepsis. Gastrointestinal
involvement is also common in patients with JDM. In
this study, five patients (33.3%) were observed to have
a gastrointestinal involvement, and of those, three had

Figure 2. 7" patient’s Heliotrope rashes
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dysphagia, one had hepatomegaly and one had gastritis.
Raynaud phenomenon was also noted in three (20%)
patients. No ocular complications developed in any patient
(Table 3).

Patients with JDM almost always present with neurological
involvements (5). The neurological examination findings
of the patients at the time of diagnosis were reviewed.
All the patients had varying degrees of muscular strength
loss, particularly in the proximal muscles, eight (53.3%) had
Gowers' sign and deep tendon reflexes were decreased
in seven (46.6%) patients. During the follow-up period, a
generalized tonic-clonic seizure was observed in a single
patient (6.6%) and antiepileptic therapy was initiated,
whereas two patients (13.3%) developed neuropathies.
Chronic findings such as scapular winging and lumbar
lordosis developed particularly in those patients with a
protracted period between symptom onset and diagnosis
(patients number 1, 4 and 13), and one patient (patient
number 10) had no muscular involvement and was being
followed up with a diagnosis of amyopathic JDM (Table 3).

Laboratory measurements obtained at the time of diagnosis
are reviewed (Table 1). At the time of diagnosis, only 12
(80%) patients had an ESR higher than 20 mm and 11 (73.4%)
patients had positive CRP measurements. Antinuclear
antibodies were positive in eight (53.3%) patients; six (40%)
patients were ANA positive, and two (13.3%) patients were
positive for both ANA and anti-dsDNA (Tables 1, 2).

Of the 15 patients, 10 (66.6%) underwent muscle biopsy.
Consistent with JDM, all biopsy procedures revealed
mild diameter differences in muscles, atrophy in some
perifascicular fibers and degenerated fibers with basophilic
staining. Other tests were performed on patients who could
not undergo such invasive procedures, such as muscle
biopsies, to support their diagnosis. A standard magnetic
resonance imaging (MRI) of the gluteal or gastrocnemius
muscle was performed in five (33.3%) of the 15 patients. All
patients had T2 and a flair intensity increase in the present
muscle structures, consistent with the JDM diagnosis.
Varying degrees of myofibril irritation (fibrillation potentials,
repetitive complex discharges and sharp positive waves)
were detected in eight of the nine patients who underwent
EMG, which was interpreted in favor of myositis. An
echocardiography was performed on eight (53.3%) patients,
and no pathology was observed (Table 2).

During the acute phase, patients were administered pulse
steroids and maintenance steroid therapy. Of all patients
receiving steroid therapy, 12 (80%) responded during
the acute phase, while three (20%) were nonresponsive.
Following the acute phase, no recurrence was observed in
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three (20%) of the 15 patients, and they were considered
cured. Well-implemented physical therapy facilitates and
supports the treatment process in JDM (5). All patients
received physical therapy in this study, and of the total, six
(40%) were therapy-resistant, and nine (60%) were treatment-
resistant and experienced intermittent episodes of muscle
weakness. These treatment-resistant patients were started
on methotrexate following the steroid therapy. Patients
despite methotrexate
treatment were given other immunosuppressive therapies
(cyclophosphamide, IVIG, hydroxychloroquine) (Table 2).

who experienced recurrences

Mortality is a rare finding of JDM. In this study, frequent
pulmonary infections, ulcers and dysphagia developed in
patient number 8, and in the 18" month of follow-up, this
patient died from sepsis and intracranial bleeding (Table 3).

DISCUSSION

Although the incidence of JDM is low during the childhood
period, it is still the most common inflammatory myopathy
seen in children (5). The first clinical signs of JDM include
skin and muscle involvement, while heart, lung, and
gastrointestinal involvement are rare (7). The diagnostic
criteria suggested by Bohan and Peter (4) in 1975 are still
the standard means of diagnosis of JDM, although recently
developed autoantibodies, biological agents and imaging

methods can also contribute, and calcinosis and findings
of myositis in MRI have also emerged as diagnostic criteria
8,9).

JDM is more common among girls, with previous studies
in the literature reporting F/M ratios of 2-3:1 in Europe and
the United States (10,11). In the study by Barut et al. (12), the
F/M ratio in the western regions of Turkey was reported to
be 2.3:1, while this ratio was 4:1 in this study. This observed
difference may be attributed to the small number of cases
evaluated in this study, though regional or genetic factors
may also be effective. The mean age of the patients included
in this study was 9.2 years, the mean duration between the
complaint and diagnosis was 7.8 months and the mean
follow-up duration was 24.9 months. In the literature, the
mean age of diagnosis was reported to be 7.5 years in the
study by Malek et al. (13), 7.1 years in the study by Gowdie
et al. (9) and 6.75 years in the study by Okong'o et al. (14)
The mean time between symptom onset and diagnosis was
reported to be between 4 and 6 months (12,13). The higher
mean age of diagnosis in this study indicates a delay in the
diagnosis. This was likely due to the location of our clinic
in the eastern part of Turkey. The number of specialized
physicians like pediatric neurologists and rheumatologists,
is limited in this region. Patients with widespread systemic
findings may be followed up by outpatient clinics having

Table 1. Patients’ results of demographic findings, laboratory findings

Patient n (%)
Gender

Female 12 (80)
Male 3(20)

Age (average = SD)

3-14 years (9.26+3.21 years)

Time interval between complaint and diagnosis (months)

1-24 month (7.8+6 months)

Length of follow-up (months)

10-60 month (24.93+15.28 month)

Laboratory tests (average = SD)

CK 625-4,000 U/L (1,354+840 U/L)
AST 62-216 U/L (94+40 U/L)

ALT 44-163 U/L (84+32 U/L)

LDH 192-824 U/L (443+207 U/L)
WBC 12.3£1.2 g/dL

HBG 9.9+2.7 10°/L

PLT 310+118 107/L

ESR 2-38 mm (25.4+10.1 mm)

CRP 0.3-3 mg/dL (1.58+1.03 mg/dL)

SD: Standard deviation, CK: Creatine kinase, AST: Aspartate transaminase, ALT: Alanine transaminase, LDH: Lactate dehydrogenase, PLT: Platelet, WBC: White
blood cell, HBG: Hemoglobin, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate
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Table 2. Patients’ neurological findings at the first diagnosis, and systemic complications on follow-up

Findings 1. Patient 2. Patient 3. Patient 4. Patient 5. Patient 6. Patient 7. Patient
Cutaneous Gottron Gottron Calcinosis Gottron Gottron Gottron Gottron
Heliotrope Calcinosis Heliotrope Heliotrope  Heliotrope Heliotrope Heliotrope
Muscle Scoliosis Contracture  Osteoporosis Contracture Osteoporosis  Contracture
Art/Art
Endocrine - - DM - - - -
Recurrent
Respiratory Tuberculosis - - - - respiratory -
tract infection
GIS Gastritis - - HM - - -
Eye - - - - - - -
cv ) ) ) ) ) ) Raynaud's
phenomenon
Infection Tuberculosis - - - - - -
Neurological examination (first diagnosis)
Muscle force
-Upper 2/5 5/5 4/5 3/5 4/5 3/5 5/5
-Lower 3/5 4/5 3/5 3/5 5/5 4/5 4/5
DTR
-Upper Hypoactive N Hypoactive Hypoactive N Hypoactive N
-Lower Hypoactive N Hypoactive Hypoactive N Hypoactive N
Neuropathy + - + - - - -
Seizure - - - - - - -
Gowers' Sign + - + + _ " .
Scapular
Others winging ) ) S<_:ap_u|ar ) ) )
Lumber winging
lordosis

CV: Cardiovascular, DTR: Deep tendon reflex, GIS: Gastrointestinal system, DM: Diabetes mellitus, HM: Hepatomegaly, N: Normal, IKH: Intracranial hemorrhage,

ex: Exitus, GTC: Generalized tonic clonic, Art/Art: Arthritis/arthralgia.

received a different diagnosis due to difficulties in accessing
physicians, and this leads to diagnostic delay.

CK elevation is the most important laboratory parameter
for a JDM diagnosis (12). The incidence of elevated CK
is reported to be between 87% and 100% (12,13). In this
study, all patients had elevated CK levels at the time
of diagnosis, and the mean CK level was found to be
1,354+840 U/L. Elevated CK levels may lead to confusion
in the form of differential diagnoses, as some patients
were being followed up by pediatricians with a preliminary
diagnosis of muscular dystrophy (MD), based on their
elevated CK. However, a detailed evaluation of skin
findings, which are reported in almost all cases in different
studies, may contribute to an accurate diagnosis. In the
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presence of dermatomyositis, ESR and CRP elevations
are significant findings in their indication of inflammation.
In the study by Barut et al. (12), the mean ESR level was
35+22.1 mm and CRP positivity was reported in 38% of
the cases. In this study, the mean ESR value was 25.4+10.1
mm and 80% of the patients were CRP positive. ANA
positivity is important for JODM follow-up, while also being
a marker of morbidity (13). In the literature, rates of ANA
positivity of 68% and 60-70% have been reported, while
in this study, 12 (53.3%) of the patients were found to be
ANA positive, and better results were achieved in 10 of
them during both the acute and long-term periods. ANA
positivity can be considered a good predictive factor for
treatment response (12,15).
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?e'x*;a"'e"t 9. Patient 10. Patient 11. Patient 12. Patient 13.Patient  14. Patient 15. Patient
Gottron
Hellotrgpe Gottron Gottron Gottron Gotfrron Gottron Gottron
Alopecia Heliotrope Heliotrope Heliotrope Gottron Heliotrope Heliotro Alopecia
Calcinosis ! P : P I P Alopecia pe P
Ulcer
Art/Art Contracture Contracture .
Contracture Art/Art ) Art/Art ) Osteoporosis  Art/Art )
Recurrent
respiratory tract - - - - - - -
infection
Dysphagia - - - - Dysphagia - Dysphagia
Raynaud's ) ) ) ) Raynaud's ) )
phenomenon phenomenon
Sepsis (ex) - - - - - - -
5/5 4/5 5/5 5/5 4/5 4/5 5/5 4/5
4/5 4/5 5/5 4/5 4/5 4/5 4/5 4/5
N Hypoactive N N Hypoactive N N Hypoactive
N Hypoactive N N Hypoactive N N Hypoactive
+ (GTC) - - - - - - -
- + - + + + - -

) ) ) ) Lumber ) )

lordosis

Proximal muscle weakness and typical skin rashes are the
pathognomonic clinical findings of JDM (16). In the study by
Gowdie et al. (9), 95% of the patients had muscle weakness,
91% had Gottron's papules and 71% had a heliotrope rash.
Barut et al. (12), on the other hand, reported a heliotrope
rash in 100% of cases, Gottron's papules in 96% and
muscle weakness in 90%. Concurring with the findings in
the literature, muscle weakness, Gottron's papules and
heliotrope rash were present in 100%, 93.3% and 80% of the
patients in this study, respectively. Supporting this data, the
presence of skin findings in almost all JDM cases admitted
with muscle weakness would appear to be a valid aid to
clinicians when making a definite diagnosis, although it
should be kept in mind that amyopathic dermatomyositis

may also be observed, particularly in pediatric patients
(1). Muscle findings are one of the most important clinical
manifestations of the disease. Proximal muscle weakness,
particularly at the hip and shoulder intersections, is the most
important clinical finding. Affected children experience
limited movement, may experience difficulties in climbing
stairs and are frequently positive for Gower's sign (17). In this
study, 14 of the patients had muscle involvement as the most
common complaint at the time of admission, with lower
and upper extremity involvement noted in 86.6% and 60%
of the patients, respectively. One patient (patient number
10), on the other hand, had no muscular involvement, and
this patient was followed up with a diagnosis of JDM. When
presenting with CK elevation, this finding causes cases to be

169



followed erroneously with a diagnosis of MD, although AST
levels may help differentiate such cases from MD, as such
cases do not present with the elevated AST levels seen in
MD cases, despite findings of myopathy. Our case only had
amild CK elevation. Duchenne muscular dystrophy (DMD) is
the most common type of MD seen during childhood. While
differentiating this condition from DMD, the dominance
of the female sex in JDM should be considered, although
symptomatic female DMD carriers should also be kept in
mind.

While the leading means of diagnosis of JDM is standard
muscle biopsy, an EMG and muscle MRI may also be helpful
(18,19). In the study by Malek et al. (13), the findings of
myositis in EMG was reported to be 96% and myositis in
muscle biopsy was reported to be 93.7%. In the study by
Okong'o et al. (14), a muscle MRl was performed in 36% of
the patients, and the findings favored inflammation in 88.8%
of the cases. In this study, muscle biopsy was carried out on
the 66.6% of patients who agreed to the procedure, while a
muscle MRI was performed on the remaining 33.4% of the
patients. In both groups, 60% of the patients underwent
an EMG. The findings pointed to myositis in 100% of the
patients who underwent muscle biopsy, 88.8% of the
patients who underwent an EMG and 100% of the patients
who underwent an MRI. In our study, 33.4% of the patients
underwent an MR, and inflammation was noted in 100% of
cases. Although muscle biopsy is the leading method of
diagnosis, a muscle MRI can also be safely used as a non-
invasive procedure.

Recent recommendations for treating JDM suggest the
use of corticosteroids and methotrexate in combination
(intravenous methylprednisolone 15-30 mg/kg/g and 1-2
mg/kg/g prednisolone+15-20 mg/m?/patient methotrexate
for three consecutive days). A more conventional treatment
approach is the use of intravenous methylprednisolone at
15-30 mg/kg/day and maintenance prednisolone at 1-2
mag/kg/g. Our treatment protocol was solely based on the
use of steroids in the first stage, and treatment-resistant
patients were administered methotrexate following
steroid therapy. Other immunosuppressive therapies were
given to patients who encounter episodes despite the
methotrexate treatment, and well-implemented physical
therapy facilitates and supports this treatment process (12).
All the patients in this study underwent physical therapy
and immunosuppressive therapy. A complete response to
treatment was noted in 12 (80%) of the 15 patients during
the acute phase, and in the long-term, six (40%) patients
followed a treatment-resistant disease course and required
multiple immunosuppressive therapies.
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Table 3. Patients’ positive examination findings of

Physical examination n (%)
Skin

Gottron's papules 14 (93.3)
Heliotrope rash 12 (80)
Calcinosis 3(20)
Alopecia 3(20)
Muscle-skeleton

Contracture 6 (40)
Arthritis/arthralgia 5(33.3)
Osteoporosis 3(20)
Endocrine

Diabetes mellitus 1(6.6)
Respiratory

Recurrent respiratory tract infection 2(13.3)
Tuberculosis 1(6.6)
Gastrointestinal

Dysphagia 3(20)
Eye -
Cardiovascular

Raynaud'’s phenomenon 3(20)
Infection

Sepsis 1(6.6)
Neurological

Lower extremity involvement 13 (86.6)
Upper extremity involvement 9 (60)
DTR hypoactive 7 (46.6)
Gowers' sign 8(53.3)
Scapular winging 2(13.3)
Lumber lordosis 2(13.3)

DTR: Deep tendon reflex

Calcinosis is one of the most significant complications
of JDM, being seen in 18-27.7% of children with JDM, as
well as being one of the major complications affecting
morbidity. It may already be present at disease onset or it
may develop in later stages (11). In the study by Barut et al.
(12), calcinosis was observed in 38% of the patients, while
calcinosis was noted in only three (20%) patients in this
study. During long-term follow-up, the involvement of the
musculoskeletal or gastrointestinal systems can seriously
affect the quality of life of patients with JDM (12,13). In our
study, gastrointestinal involvement and musculoskeletal
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system involvement was observed in five and eight patients,
respectively. JDM is also associated with mortality; with one
patient (6.6%) in our study dying from intracranial bleeding
and sepsis, while in the study by Okong'o et al. (14), the
mortality rate was reported to be 8%.

CONCLUSION

In conclusion, JDM is a rare inflammatory myopathy seen
during childhood, and it has a high rate of morbidity and
low mortality. Better responses can be achieved with early
diagnosis,
effective physical therapy.

intensive  immunosuppressive therapy and
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Kolesistektomi Yapilan Hastalarin Histopatolojik incelemesinde insidental
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ABSTRACT

Objective: Gallbladder cancer is a type of cancer that is difficult to diagnose. Although its prevalence is low, it may differ from one society to
another. The current study evaluates whether the histopathological evaluation of specimen should be performed after cholecystectomy.

Methods: This research was designed as a retrospective, cross-sectional registry study. The diagnosis-related group data of 112,884 patients
who underwent cholecystectomy in 2016 in hospitals affiliated with the Turkish Ministry of Health were used in the study. Descriptive statistics
were used in the analysis of demographic data, diagnosis and types of procedures, and the chi-square analysis was used to compare the
distribution of gallbladder cancer.

Results: Approximately 19% of the patients who underwent cholecystectomy were in the age group of 65 years and over. Approximately 75%
were women. The rate of laparoscopic cholecystectomy was found to be higher in female patients. Because of the histopathological examination
of the cholecystectomy specimen, 0.10% of the patients were diagnosed with gallbladder cancer. The incidence of benign neoplasms of the
gallbladder was equal in men and women. Gallbladder cancer was seen at a higher rate in men than in women and in the =65-year group
compared to the <65-year group. The incidence of gallbladder cancer according to the type of procedure was determined to be 16 times higher
in patients who underwent open cholecystectomy and 17 times higher in cases converted to open cholecystectomy compared to laparoscopic
cholecystectomy.

Conclusion: During the detection of gallbladder cancer, a thorough evaluation of the risk factors of patients involving detailed and careful
macroscopic examinations can prevent unnecessary histological examinations. Thus, resources allocated to health services can be used more
efficiently by reducing unnecessary health expenditures.

Keywords: Gallbladder cancer, cholecystectomy, histopathology
6z
Amag: Safra kesesi kanserleri tani konulmasi zor olan kanser tirlerinden biridir. Prevelansi diisiik oldugu bilinmekle birlikte, prevelansi topluma

gore farklilik gosterebilmektedir. Bu arastirmanin amaci kolesistektomi sonrasi spesmenin histopatolojik degerlendirme yapilmasinin gerekip
gerekmedigini degerlendirmekti.

Gereg ve Yontem: Arastirma geriye donlk, kesitsel bir kayit arastirmasidir. Arastirmada Tirkiye Saglik Bakanligi hastanelerinde, 2016 yilinda
kolesistektomi islemi yapilan 112.884 hastanin tani iliskili gruplar verileri kullanildi. Demografik verilerin, tani ve islem tirlerinin analizinde
tanimlayici istatistikler; safra kesesi kanserlerinin dagiliminin karsilastirmasinda ki-kare analizi kullanildi.

Bulgular: Kolesistektomi yapilan hastalarin yaklasik %19'u 65 ve lizeri yas grubundaydi. Yaklasik %75'i kadinlardan olusmaktaydi. Kadin hastalarda
laparoskopik kolesistektomi yapilma orani daha ylksek bulundu. Kolesistektomi spesmenin histopatolojik incelmeleri sonucunda hastalarin
toplam %0,10’unda safra kesesi kanseri teshis edildi. Safra kesesinin selim neoplazm gériilme orani kadinlar ve erkeklerde esit bulundu. Safra
kesesi kanseri 265 yas ve erkeklerde karsit gruplarina gére daha yiiksekti. Islem tiiriine gére safra kesesi kanseri gériilme orani; laparoskopik
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kolesistektomi hastalarina gére agik kolesistektomi islemi yapilan hastalarda 16 kat, agiga dénen kolesistektomi islemi yapilan hastalarda 17 kat

daha yiiksek bulundu.

Sonug: Safra kesesi kanserlerini tespit etmek igin risk faktorlerinin iyi degerlendiriimesi, ayrintili ve dikkatli makroskobik incelemelerle gereksiz
histopatolojik incelemelerin &niine gegilebilir. Bdylece gereksiz saglik harcamalari azaltilarak saglik hizmetlerine ayrilan kaynaklarin daha etkin

kullanilabilecegini sdyleyebiliriz.
Anahtar Kelimeler: Safra kesesi kanseri, kolesistektomi, histopatoloji

INTRODUCTION

Gallbladder cancer is a type of cancer that is difficult to
manage (1). It is a very aggressive malignancy with rapid
progression and high mortality rate, and usually detected
in advanced ages when it spreads to other organs (2,3).
The prevalence of gallbladder cancer is low, but it
occurs in approximately 1%-2% of all cholecystectomy
patients (4). Although it is less common in developed
countries, ethnicity is also known to be one of the risk
factors, and its prevalence varies considerably (5). Age,
gender, ethnicity, gallstones, chronic infection, obesity,
exposures, gallbladder polyps, and
genetic predisposition increase the risk of gallbladder

environmental

cancer (5). It is also more common in women than in
men (6).

The treatment of the disease is surgery, and a
pathological analysis is not performed in every patient
(5,7). However, a histological examination has become
routine practice in some countries (8,9). The diagnosis of
gallbladder cancer can be made based on a macroscopic
pathological examination (9). Some studies claim that
a histopathological examination does not change the
results obtained from macroscopic examinations during
and after surgery (1,10). Therefore, significant savings
in health expenditures can be achieved by eliminating
unnecessary histopathological examinations (8,11,12).

Early-stage gallbladder cancer generally shows the same
characteristics as cholecystitis (5,6,13), and among the
patients who underwent laparoscopic cholecystectomy,
the rate gallbladder cancer was reported to be 0.3%
based on a histopathological examination (5). Studies
indicate that it is more effective to decide whether to
send gallbladder material for a histological examination
according to the evaluations made at the end of the
macroscopic examination since the rate of gallbladder
cancer detected because of a histological examination
is low (1,8). This will ensure the more efficient use of
resources, such as time, space, human power, and
health technologies.

This study examined the necessity of a histopathological
evaluation of the specimen after cholecystectomy.

METHODS

Data

In this study, a total of 112,884 patients who underwent
cholecystectomy in 2016 in public hospitals affiliated with
the Turkish Ministry of Health were screened. The data of the
study were obtained from the General Directorate of Health
Services of the Turkish Ministry of Health with permission
(dated 06.07.2018 and numbered 23642684-010.99). The
research protocol was approved by the Non-Interventional
Clinical Research Ethics Committee of Hacettepe University
with the decision dated 24.08.2017 and numbered GO
17/709-32.

Patient data were obtained from the clinical coding
data of (DRG). The
demographic data and pathology results of the patients

diagnosis-related  groups

were obtained retrospectively from the electronic
records. Gender, age (<65 and =65 years) were used
as demographic data. All patients diagnosed with
gallbladder cancer were included in the study. Patients
diagnosed with any other cancer were excluded from
the sample. The diagnosis of gallbladder cancer was
based on the pathology laboratory examinations of
the patients’ cholecystectomy procedure materials. In
public hospitals in Turkey, cholecystectomy materials
are routinely subjected to a histological examination,
and gallbladder cancer is diagnosed on the basis of the
results of this examination.

Statistical Analysis

Microsoft Office Excel 2016 was used to organize the data
of the patients, and the analysis of the data was performed
using IBM SPSS Statistics v. 23 software package (IBM Corp.,
Armonk, NY, 2016). Descriptive statistics were given for data
on gender, age, gallbladder malignant neoplasms, benign
gallbladder neoplasms, and cholecystectomy procedure
type. The chi-square analysis was used to examine the
distribution of gallbladder cancer by gender, age, and
cholecystectomy procedure type and compare them
variable groups. The confidence interval was set as 95% and
the significance value as p<0.05.
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RESULTS

According to the results of the study, approximately 19% of
the patients who underwent cholecystectomy were in the
age group of =65 years. It was observed that approximately
68% of this age group consisted of women. The incidence of
malignant neoplasms of the gallbladder was approximately
two times higher in male patients than in females. The
incidence of benign neoplasms of the gallbladder was
similar between the genders. In the female patients, the rate
of laparoscopic cholecystectomy was higher but the rate of
conversion from laparoscopic to open cholecystectomy was
lower compared to the male patients (Table 1).

Although the number of female patients who underwent
cholecystectomy was three times higher than that of male
patients, the rate of gallbladder cancer detection in the male
patients was approximately two times greater compared
to the female patients. The detection rate of gallbladder
cancer in patients aged 65 years and over was approximately
five times higher than the group under 65 years, and this
difference was found to be statistically significant (p<0.001).
While gallbladder cancer was detected to be very low
at 0.04% in laparoscopic cholecystectomy, this rate was
approximately 19 times higher in patients undergoing open
cholecystectomy and 16 times higher in cases converted
from laparoscopic to open cholecystectomy (p<0.001 for
both) (Table 2).

DISCUSSION

This study is critical since, among the studies conducted to
date, it included the highest number of patients undergoing
cholecystectomy and diagnosed with gallbladder cancer in
Turkey.

Med J Bakirkoy 2022;18:172-176

In this study, we determined that the number of women who
underwent cholecystectomy was approximately three times
higher than that of men. Women having a cholecystectomy
indication rate is similar to literature studies (5,8,9,11-
15). However, contrary to the literature, we found the
incidence of gallbladder cancer to be approximately twice
greater than in men than in women. In other studies, the
gallbladder cancer detection rate has been reported to
be higher in female patients (8,14). In this study, the rate
of benign gallbladder neoplasm detection was found to be
equal between the male and female patients.

According to our results, the rate of gallbladder cancer
detection in the =65-year group was approximately five
times higher than the <é5-year group. Similarly, other
studies have also shown that the rate of gallbladder cancer
detection is higher in elderly patients (9,11,12).

In our study, the rate of gallbladder cancer was found to
be 0.10% according to the histopathological examination
results of 112,884 patients. In a study by Bazoua et al.
(12) with 2,890 patients who underwent cholecystectomy,
the gallbladder cancer detection rate was reported to
be 0.17%. In another study, van Vliet et al. (11) suspected
gallbladder cancer in the macroscopic examinations
of approximately 14% of patients who underwent
cholecystectomy and detected gallbladder cancer in 6%
of these patients after a histopathological examination.
In the same study, according to the results of the
histopathological examination, gallbladder cancer was not
present in any patient without an abnormal finding in the
macroscopic examination. Siddiqui et al. (13), evaluating
220 patients who underwent cholecystectomy, found the
gallbladder cancer detection rate as 2.8%. In a study by
Lundgren et al. (7), the rate of gallbladder cancer detection

Table 1. Distribution of age, neoplasm and cholecystectomy procedure type by gender in cholecystectomy patients

Gender (n/%)
Total
Male Female
<65 21.611/76.2 69.918/82.7 91.529/81.1
Age
=65 6.768/23.8 14.587/17.3 21.355/18.9
No 28.334/99.8 84,434/99.9 112.768/99.9
Malignant neoplasm of the gallbladder
Yes 45/0.2 71/0.1 116/0.1
No 28.340/99.9 84.411/99.9 112.751/99.9
Benign neoplasm of the gallbladder
Yes 39/0.1 94/0.1 133/0.1
Laparoscopy 24.403/86.0 77.958/92.3 102.361/90.7
Cholecystectomy type Laparoscopy converted to open 517/1.8 573/0.7 1.090/1.0
Open 3.459/12.2 5.974/7 .1 9.433/8.4
Total 28.379/25.1 84.505/74.9 112.884/100.0
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Table 2. Gender and age group comparison of gallbladder cancer diagnosis

Malignant neoplasm of the
gallbladder (n/%)

P
No Yes
Male 28.334/99.84 45/0.16
Gender 0.001*
Female 84.434/99.92 71/0.08
<65 91.476/99.94 53/0.06
Age <0.001*
=65 21.292/99.70 63/0.30
Laparoscopy 102.325/99.96 36/0.04
Cholecystectomy type Laparoscopy converted to open 1.083/99.36 7/0.64 <0.001*
Open 9.360/99.23 73/0.77
Total 112.775/99.90 109/0.10

*p<0.05, Pearson'’s chi-square test results

among cholecystectomy patients was 0.26%. Emmett et al.
(8) reported that gallbladder cancer could be successfully
diagnosed through a careful macroscopic evaluation and
the incidence of undetectable gallbladder cancer during
the macroscopic examination was very low. Therefore, the
authors suggested that it was not necessary to send the
gallbladder material of every patient for a histopathological
examination (1,8,10). For patients with no clinical orimaging
suspicion of gallbladder carcinoma (GBC) and no evident
abnormalities on gross examination, there is no consensus
on a uniform pathological examination protocol. It has
been reported that in areas with high GBC prevalence,
microscopic evaluation can be performed for at least three
random areas and cystic duct margins in the gallbladder,
which appears normal on examination (16). Evidence
of dysplasia or neoplasia on the initial random sampling
ensures complete sampling of the gallbladders in many
countries, microscopic examination is not recommended
or performed in these situations (17).

GBC has been associated with choledochal cysts, abnormal
union of the pancreatobiliary ducts, and primary sclerosing
cholangitis, particularly the presence of polyps larger than 1
cm detected preoperatively (16,18). A more comprehensive
examination of the gallbladder is required in such
circumstances. Additionally, cases of hyalinized cholecystitis
with minimal or no calcification (incomplete porcelain
gallbladder) tend to have a high prevalence of mild invasive
cancer and should be thoroughly explored (19).

In our study, according to the results of the histological
examination, the rate of gallbladder cancer was 0.04% for
the patients who underwent laparoscopic cholecystectomy,
0.64% for the cases in which laparoscopic surgery was
converted to open surgery, and 0.77% for those that

underwent open cholecystectomy. In a study by Yamamoto et
al. (20) with 1,829 patients who underwent cholecystectomy,
gallbladder cancer was reported because of a histological
examination in 0.54% of those who underwent laparoscopic
cholecystectomy. In another study, the rate of gallbladder
cancer detection was reported to be 0.5% among patients
who underwent laparoscopic cholecystectomy (4). Kalita
et al. (15), who performed laparoscopic cholecystectomy,
determined this as 0.44%. In the same study, the authors
stated that gallbladder cancer was detected at a rate of
0.1% in the histopathological examination of 9,991 patients
without suspicious findings in the macroscopic examination.

This study has several limitations. First, this research is a
retrospective cross-sectional study. Second, only public
hospital patient data were used in the study. Research data
were obtained from the Turkish DRG system. Therefore, the
accuracy of the data is limited by the accuracy of the data in
the DRG system.

CONCLUSION

During the detection of gallbladder cancer, a thorough
evaluation of the risk factors of patients involving detailed
and careful macroscopic examinations can prevent
unnecessary histological examinations. Thus, resources
allocated to health services can be used more efficiently by
reducing unnecessary health expenditures.
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ABSTRACT

Objective: Nursing competence is a basic skill to fulfill the professional roles and responsibilities. Therefore, there is a need for studies to
develop the valid and reliable measurement tools to identify the professional competences and competence levels expected from the nurses
and evaluate them in the regular intervals. This study aims to develop a valid and reliable tool that could be used to assess the professional
competence of the nurses.

Methods: The study has a methodological design. The population of this study included 3,133 nurses who worked at three training and
research hospitals, one university hospital, and one private hospital in the Istanbul, and its sample included 902 nurses. The study used a Nurse
Information Form and Nursing Professional Competence Scale Draft Form.

Results: The item-total score correlations ranged from 0.56-0.90. In the exploratory factor analysis, the Kaiser-Meyer-Olkin value was calculated
as 0.970, and the Bartlett's test of Sphericity result was also significant [x? (2211)=43301.45; p<0.01]. The Cronbach’s alpha of the Nursing
Professional Competence scale was calculated as 0.98.

Conclusion: The study found that the Nursing Professional Competence scale is a valid and reliable tool to use. The scale developed in this
context could be used in the researches to determine the professional competences of the nurses, to identify the variables affecting the
professional competences of nurses, and to examine the effects of nursing education programs on professional competences of the nurses.

Keywords: Nursing, competence, nursing professional competence, scale development

oz
Amag: Hemsirelik yeterligi, mesleki rol ve sorumluluklar yerine getirmek icin gerekli olan temel bir beceridir. Bu nedenle hemsirelerden beklenen
mesleki yeterliklerin ve yeterlik diizeylerinin belirlenmesine ve diizenli araliklarla degerlendiriimesine yonelik gecerli ve glivenilir dlgme araclarinin

gelistiriimesine yonelik arastirmalara ihtiyac vardir. Bu calisma hemsirelerin mesleki yeterliklerini degerlendirmede kullanilabilecek gecerli ve
glvenilir bir arag gelistirmeyi amaclamaktadir.

Gereg ve Yontem: Arastirma bir metodolojik arastirma tasarimindadir. Bu arastirmanin evrenini istanbul’da bulunan ii¢ egitim ve arastirma
hastanesi, bir Universite hastanesi ve bir 6zel hastanede gérev yapan 3.133 hemsire, drneklemini ise 902 hemsire olusturmustur. Aragtirmada
Hemsire Bilgi Formu ve Hemsirelik Mesleki Yeterlik Olcegdi Taslak Formu kullanilmistir.

Bulgular: Madde toplam puan korelasyonlari 0,56 ile 0,90 arasinda degismektedir. Agimlayici faktor analizinde Kaiser-Meyer-Olkin degeri; 0,970
olarak hesaplanmistir ve Bartlett Kiiresellik testi sonucu da anlamli bulunmustur [x? (2211)=43301.459; p<0,01]. Hemsirelik Mesleki Yeterlik
Slgeginin Cronbach alfa degeri 0,98 olarak hesaplanmustir.

Sonug: Arastirma, Hemsirelik Mesleki Yeterlik dlgeginin gegerli ve givenilir bir ara¢ oldugunu bulmustur. Bu kapsamda gelistirilen &lgek,
hemsirelerin mesleki yeterliklerini belirlemek, hemsirelerin mesleki yeterliklerini etkileyen degiskenleri belirlemek ve hemsirelik egitim
programlarinin hemsirelerin mesleki yeterlikleri lzerindeki etkilerini ortaya koymaya yénelik arastirmalarda kullanilabilir.

Anahtar Kelimeler: Hemsirelik, yeterlik, hemsirelik mesleki yeterlik, dlcek gelistirme

Address for Correspondence: Emine Senyuva, Istanbul University-Cerrahpasa Florence Nightingale Faculty of Nursing,
Department of Nursing Education, Istanbul, Turkey
Phone: +90 (212) 440 00 00 (27066) E-mail: esenyuva@iuc.edu.tr ORCID ID: orcid.org/0000-0001-8855-6692

Cite as: Caliskan F, Senyuva E. A Valid and Reliable Tool to Assess Nursing Professional Competences: The Nursing Professional Competence
Scale. Med J Bakirkoy 2022;18:177-188 Received: 03.11.2021
Accepted: 27.12.2021

©Copyright 2022 by Medical Journal of Bakirkdy published by Galenos Yayinevi. 177


https://orcid.org/0000-0002-5086-3571
https://orcid.org/0000-0001-8855-6692

INTRODUCTION
Today, there are rapid and significant changes
and  developments in  scientific,  technological,

sociodemographic, and economic fields; affecting the
social, cultural, and economic aspects of a life. In addition
to these changes and developments, factors including the
increased chronic diseases, emergence of new diseases,
diagnosis techniques, and treatment methods, shortened
hospital stay, and growing need for the home care services
also affect the healthcare systems (1,2).

Being competent means having a special knowledge,
capacity, and ability to fulfill one’s duty, adequateness (3)
and being sufficiently qualified, skilled, or effective (4,5).
Competence is a set of demonstrable characteristics and
skills that enable a person to perform professional tasks in
accordance with the relevant standards (6).

Nursing competence is the combination of a nurse’s
knowledge, skills, attitudes, values, and abilities required
to perform professional nursing roles, and their ability
to adapt that knowledge and those skills to a different
circumstance (2,7). Nursing competence is considered
acceptable professional performance on knowledge,
attitude, and psychomotor levels according to the World
Health Organization (WHO) (8), and effective application
of a combination of the knowledge, skills and professional
decisions in a professional performance and daily practices
according to the International Council of Nurses (ICN) (9).
Takase and Teraoka (10) defined nursing competence as a
nurse's ability to effectively demonstrate a set of attributes
such as: personal characteristics, professional attitude,
values, knowledge, and skills, and to fulfill their professional
responsibility through a practice.

Nursing competence helps to guarantee the high quality
and effectiveness of healthcare and protect the social
values and status of the nursing profession. Nursing core
competencies include qualifications such as: willingness
to serve, observation, judgment, and responsibility, as
well as the basic behavioral characteristics such as care,
communication, and collaboration, management, self-
development, innovation and research, stress management,
and mastery of the practical skills (7). Nursing competence
also contains complex processes including the performance,
leadership, professional development, diagnosis, planning,
observation, motivation, cognitive ability (critical thinking,
decision-making, thinking ability,
etc.), social participation, communication, assertiveness,

analysis, judgment,

and personal perception (11,12). Nevertheless, nursing

competence, which covers many features/skills, is
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influenced by the several factors including knowledge,
skills, attitudes, behaviors, and individual characteristics
required for the effective performance of the nurses in a
professional life and various clinical practices. Therefore,
nurses should have the necessary individual characteristics
(understanding, self-control, critical thinking, problem
solving ability), professional attitudes and behaviors
(assuming the professional responsibilities, being
autonomous, being aware of the own limits, respecting
the patient rights, promoting the continuous learning and
following current knowledge and skills), and the ability to
provide care based on a professional knowledge, skills and
values (cooperating with the other healthcare professionals,
developing an interpersonal relationships, education and
training, managing nursing care, ensuring nursing safety and
quality, and increasing nursing capacity), to be a competent
professional member, and fulfill the professional roles and
responsibilities (10,13).

Nursing competence is a basic skill to fulfill the professional
roles and responsibilities. Additionally, it is notable for nurses
to take their place effectively in the healthcare systems
of the future and use their professional competences in
the different application environments and situations to
increase the quality of a nursing care (1,14-18). Therefore,
it is important to determine the development process
of the nursing competences for continuous professional
development after obtaining a nursing license (7,13,16,19-
21). Inthis context, there is a need for studies to develop valid
and reliable measurement tools to identify the professional
competences and competence levels expected from the
nurses and evaluate them in the regular intervals.

METHODS
Aim
The purpose of this study is to develop a valid and

reliable tool that may be used to evaluate the professional
competences among the nurses.

Design
This is a methodological study.

Participants and Sampling

The population of the study consisted of 3,133 nurses
working at three research and training hospitals, one
university hospital, and one private hospital with the highest
bed capacity in the Istanbul, Turkey. Studies report that a
ratio of five or ten participants per item is sufficient to
evaluate the validity and reliability of the assessment tool
(22). In this study, the sample size was calculated based on
the number of scale items, whereby the participant/item
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ratio was determined as 10/1. In this context, the sample of
the study consisted of 902 nurses who agreed to participate
in the study and were selected using a random sampling
method.

Instruments

The data were collected using the Nurse Information Form
and the Nursing Professional Competence Draft scale.

Nurse Information Form: The form was developed by
the researchers in line with the literature (1,10,15,23,24).
It consisted of of ten questions, including four questions
about the nurses’ sociodemographic characteristics (age,
gender, marital status, education level) and the six questions
about their professional characteristics (work place, work
unit, nursing work experience, working time in current work
place, current position, and working time).

Nursing Professional Competence Draft Scale: The
draft scale was developed by the researchers at the two
stages. First, an item pool was formed, and s draft scale was
created. In this context, nurses’ essential roles stipulated by
the Nursing Regulations, published in the Turkish Official
Gazette dated 08.03.2010 and numbered 27515; the nursing
competences, roles and responsibilities published by ICN
and WHO, and the international and national studies on the
professional competences of the nurses were examined,
and the expressions that could be used as scale items
regarding the professional competences that the nurses
should have were determined (1,9,10,15,18,23,25,26). Thus,
an item pool with the 125 items reflecting the professional
competences of the nurses was created. In the pool, there
were 11 items for the “Care Needs” factor, 28 items for the
“Care Planning, Implementation and Evaluation” factor, 11
items for the “Professional Ethical Practice” factor, 8 items
for the “Teamwork” factor, 15 items for the "“Professional
Development” factor, 16 items for the "Communication”
factor, 19 items for the “Health/Patient Education” factor,
7 items for the "Research and Development” factor, and
10 items for the “Critical Thinking and Analysis” factor.
The numbers of items in the factors were determined
considering the characteristics of each factor rather than the
equality in quantity.

A total of 26 experts including the 16 nurse lecturers, three
nurse educators, one nurse manager, and six clinic nurses
were asked to evaluate the draft scale in items of both
the linguistic validity and the content validity. To get their
opinions, one four-degree rating system (unsuitable, slightly
suitable, suitable, and very suitable) was used for linguistic
validity, and one two-degree rating system (unsuitable,
suitable) was used for content validity (27). Additionally,

a "recommendation” section was added for each item in
terms of both the linguistic validity and content validity.

According to the feedback obtained from the experts; each
item of the draft scale was examined by the researchers. It
was determined how many experts approved the options
of each item. The minimum (min) content validity ratio
for each item was accepted as 0.80 (27). Considering the
content validity calculations for each item included in the
draft scale, 42 items with content validity ratios <0.80 were
removed from the draft scale, and five items were edited
in terms of a language and expression, by considering the
experts’ recommendations. As a result, the total number of
items in the draft scale was reduced from 125 to 83.

A pilot study was conducted having 100 nurses to evaluate
the scale items in terms of a linguistic validity and content
validity of the draft scale that was edited according to the
expert opinions. The nurses were asked to evaluate the
items using a four-point Likert type rating system [Always (4),
Often (3), Sometimes (2), Never (1)]. No item was changed,
eliminated, or deleted in line with the data obtained. The
Nursing Professional Competence Draft scale, which was
prepared as a four-point Likert type scale and consisted of
83 items, was made ready for the implementation (stage
ll) among the nurses who participated in the study. All the
items in the scale are positive, and there is no reversely
scored items. The increase in the mean score of the scale
indicates the increase in the professional competences of
the nurses.

Secondly, the validity and reliability of the Nursing
Professional Competence Draft scale was tested. In this
regard, the draft scale was applied to 902 nurses working
at three research and training hospitals, one university
hospital, and one private hospital in the Istanbul. Then, the
validity and reliability study and psychometric evaluation of
the draft scale were performed. The item-item and item-
total correlations of the draft scale were analyzed with an
item analysis using the data obtained from this evaluation.
After the item analysis,
were performed to determine the scale factors. Internal

exploratory factor analyses

consistency analysis was conducted to evaluate the internal
consistency of the items related to the factors, that were
identified in the factor analysis.

Data Collection

Data were collected between February and May 2019.
A total of 26 experts were asked to evaluate the Nursing
Professional Competence Draft scale in terms of a linguistic
validity and content validity. They were interviewed to
receive their expert opinions, whereby they were explained
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the purpose of the study, and sent the draft scale via E-mail.
After they evaluated the draft scale in terms of a content
validity and the linguistic validity, it was sent back to the
researchers via E-mail. A pilot study for the draft scale, in
which necessary arrangements were made in line with the
expert opinions, was carried out with the 100 nurses by the
researcher. The data regarding the Nursing Professional
Competence Draft scale were collected by the researchers
from the nurses who agreed to participate in the study.

Ethical Considerations

For conducting the study, ethical approval was obtained
from the Social Sciences and Humanities Ethics Committee
at Istanbul University (number: 2018/46, date: 05.03.2018),
and institutional permissions where the study was conducted
were received. The nurses who agreed to participate in
the study were explained about the purpose of the study,
emphasizing that the research data would not be used for
any other purpose, and not be shared with the third parties,
and then, their verbal and written consents were obtained.

Statistical Analysis

The data were analyzed using a Number Cruncher
Statistical System 2007 (Kaysville, Utah, USA). Descriptive
statistical methods [frequency, percentage, mean, standard
deviation, median, min-maximum (max) values] were used to
demonstrate the nurses’ sociodemographic characteristics,
professional characteristics, professional development, and
distribution of the scale items. Item Analysis, Exploratory
Factor Analysis, Kaiser-Meyer-Olkin (KMO) Measure of
Sampling Adequacy, and Bartlett's Test of Sphericity were
performed to evaluate the validity and reliability of the
Nursing Professional Competence Draft scale. Pearson’s
correlation analysis was performed to assess the relationship
between the scale scores (22).

RESULTS

Sociodemographic and Professional Characteristics of
the Nurses

The mean age of nurses was 28.94+7.8 (min: 19 and max:
59) years, 83.9% of them were female, 59.8% were single,
and 60.8% had the undergraduate degrees. The mean work
experience of the nurses was 7.04+7.46 years, whereby they
had been working for 4.54+5.44 years at the same institution.
Among the nurses, 46.7% were employed at the internal
medicine units, 38.1% were employed at the surgical units,
76.3% were nurses in service, 12.1% were special branch
nurses, and 8.8% were service charge nurses. The nurses
had been working in the same position for 4.39+5.20 years.
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Validity and Reliability Studies of the Nursing Professional
Competence Draft Scale

The results regarding the validity and reliability study of
the Nursing Professional Competence Draft scale are
presented under the headings of an Item Analysis (Table
1), Exploratory Factor Analysis (Table 2), KMO Measure of
Sampling Adequacy, and Bartlett’s test of Sphericity, Scale
Factor Item Distributions (Naming) and Variance Values
(Table 3), Internal Consistency (Table 3), and Scale Total and
Factors Score Distribution.

Item Analysis

An item analysis was performed to examine all the items in
a draft scale and eliminate those exhibited a relatively low
correlation with the total scale score (22). In this analysis, the
item-total score correlation was calculated for each item.
Accordingly, the item-total score correlations ranged from
0.56-0.90 (Table 1).

Exploratory Factor Analysis

An exploratory factor analysis with the varimax rotation
method was performed to determine the factor structure
of a draft scale. The acceptable level for the scale items was
set to be >0.40 (28).

At the first stage, a total of 12 items (8, 22, 23, 28, 29,
30, 72, 73, 74, 77, 78, 79) including those with the factor
loading values <0.40 or those with the nursing professional
competence scalehe factor loading values that were close
to each other in the multiple factors (difference <0.10) were
removed from the draft scale.

At the second stage, another exploratory factor analysis was
applied for the remaining 71 items of the scale, and a total
of four items (20, 45, 46, 52) including those with the factor
loading values <0.40 or those with factor loading values that
were close to each other in the multiple factors (difference
<0.10) were also removed from the draft scale.

At the third stage, an exploratory factor analysis was applied
once again for the remaining 67 items of the scale, whereby
the items were divided into seven factors that accounted
for 59.24% of the total variance, and whose factor loadings
ranged from 0.422-0.741 (Table 2).

The eigenvalue was calculated as 26.673 for Factor 1, 3.361
for Factor 2, 3.051 for Factor 3, 2.034 for Factor 4, 1.696 for
Factor 5, 1.529 for Factor 6, and 1.348 for Factor 7.

In the exploratory factor analysis, the KMO value was
calculated as 0.970, and the Bartlett’s test of Sphericity
result was also significant [x2 (2211)-= 43301.459; p<0.01].
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Table 1. Nursing Professional Competence Draft scale Item-total score correlations (n=902)

Item-total score correlation

Factor number and item Mean SD Subgroup Total scale
R p R p

Factor 1 3.53 0.51 - - 0.762 0.001**
1 3.62 0.66 0.697 0.001** 0.485 0.001**
12 3.56 0.62 0.830 0.001** 0.611 0.001**
13 3.43 0.72 0.832 0.001** 0.648 0.001**
14 3.34 0.78 0.771 0.001** 0.579 0.001**
15 3.64 0.61 0.704 0.001** 0.528 0.001**
16 3.60 0.63 0.797 0.001** 0.617 0.001**
17 3.54 0.63 0.706 0.001** 0.601 0.001**
Factor 2 3.57 0.46 - - 0.851 0.001**
18 3.58 0.64 0.757 0.001** 0.646 0.001**
19 3.60 0.61 0.767 0.001** 0.635 0.001**
110 3.59 0.63 0.769 0.001** 0.603 0.001**
111 3.48 0.67 0.718 0.001** 0.644 0.001**
112 3.61 0.61 0.734 0.001** 0.608 0.001**
113 3.56 0.62 0.722 0.001** 0.611 0.001**
114 3.62 0.57 0.753 0.001** 0.630 0.001**
115 3.60 0.62 0.773 0.001** 0.639 0.001**
116 3.65 0.54 0.684 0.001** 0.556 0.001**
117 3.62 0.56 0.651 0.001** 0.548 0.001**
118 3.41 0.74 0.684 0.001** 0.608 0.001**
119 3.53 0.63 0.756 0.001** 0.697 0.001**
120 3.60 0.62 0.775 0.001** 0.681 0.001**
Factor 3 3.35 0.57 - - 0.895 0.001**
121 3.19 0.87 0.596 0.001** 0.536 0.001**
122 3.21 0.77 0.677 0.001** 0.615 0.001**
123 3.36 0.71 0.736 0.001** 0.689 0.001**
124 3.46 0.71 0.742 0.001** 0.657 0.001**
125 3.38 0.74 0.784 0.001** 0.673 0.001**
126 3.40 0.71 0.798 0.001** 0.709 0.001**
127 3.38 0.75 0.810 0.001** 0.713 0.001**
128 3.32 0.76 0.804 0.001** 0.711 0.001**
129 3.36 0.74 0.817 0.001** 0.704 0.001**
130 3.29 0.78 0.806 0.001** 0.681 0.001**
131 3.34 0.77 0.827 0.001** 0.718 0.001**
132 3.36 0.75 0.829 0.001** 0.737 0.001**
133 3.37 0.72 0.784 0.001** 0.717 0.001**
134 3.46 0.68 0.689 0.001** 0.729 0.001**
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Table 1. Continued

Item-total score correlation

Factor number and item Mean SD Subgroup Total scale
R p R p

Factor 4 3.30 0.65 - - 0.664 0.001**
135 3.07 1.00 0.822 0.001** 0.516 0.001**
136 3.25 0.81 0.875 0.001** 0.568 0.001**
137 3.45 0.69 0.805 0.001** 0.539 0.001**
138 3.43 0.74 0.718 0.001** 0.527 0.001**
Factor 5 3.55 0.51 - - 0.767 0.001**
139 3.57 0.60 0.807 0.001** 0.634 0.001**
140 3.64 0.57 0.758 0.001** 0.561 0.001**
141 3.55 0.62 0.842 0.001** 0.609 0.001**
142 3.50 0.66 0.865 0.001** 0.677 0.001**
143 3.49 0.66 0.815 0.001** 0.652 0.001**
Factor 6 3.55 0.43 - - 0.897 0.001**
144 3.51 0.64 0.712 0.001** 0.687 0.001**
145 3.54 0.62 0.770 0.001** 0.741 0.001**
146 3.55 0.60 0.748 0.001** 0.694 0.001**
147 3.48 0.65 0.738 0.001** 0.726 0.001**
148 3.62 0.58 0.749 0.001** 0.665 0.001**
149 3.64 0.55 0.750 0.001** 0.651 0.001**
150 3.63 0.56 0.748 0.001** 0.663 0.001**
151 3.53 0.58 0.704 0.001** 0.626 0.001**
152 3.55 0.56 0.726 0.001** 0.601 0.001**
153 3.58 0.58 0.727 0.001** 0.592 0.001**
154 3.59 0.57 0.717 0.001** 0.589 0.001**
155 3.42 0.70 0.563 0.001** 0.508 0.001**
156 3.58 0.60 0.673 0.001** 0.577 0.001**
157 3.53 0.61 0.686 0.001** 0.610 0.001**
158 3.51 0.63 0.719 0.001** 0.655 0.001**
159 3.54 0.62 0.744 0.001** 0.675 0.001**
160 3.53 0.62 0.698 0.001** 0.631 0.001**
Factor 7 3.32 0.58 - - 0.744 0.001**
161 3.28 0.80 0.740 0.001** 0.514 0.001**
162 3.42 0.68 0.662 0.001** 0.544 0.001**
163 2.91 1.04 0.687 0.001** 0.594 0.001**
164 3.41 0.70 0.799 0.001** 0.686 0.001**
165 3.42 0.71 0.827 0.001** 0.667 0.001**
166 3.47 0.65 0.797 0.001** 0.649 0.001**
167 3.36 0.78 0.798 0.001** 0.564 0.001**
**p<0.001, I: ltem, r: Spearman'’s correlation coefficient, SD: Standard deviation
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Table 2. Psychometric properties of the Nursing Professional Competence Draft scale (n=902)

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7
Item T-value
EFA EFA EFA EFA EFA EFA EFA
I 0.636 20.65
12 0.724 28.70
13 0.696 28.43
14 0.668 23.85
15 0.555 20.78
16 0.609 25.66
17 0.454 21.53
18 0.609 25.93
19 0.641 26.32
110 0.691 25.89
111 0.541 23.04
112 0.602 24.00
113 0.621 23.14
14 0.655 24.97
115 0.690 25.99
116 0.628 21.39
117 0.547 19.77
118 0.511 20.95
19 0.581 25.34
120 0.647 26.03
121 0.438 16.93
122 0.480 20.77
123 0.533 23.81
124 0.634 24.42
125 0.705 26.51
126 0.704 27.87
127 0.717 28.66
128 0.696 28.40
129 0.739 29.41
130 0.737 28.38
131 0.722 29.84
132 0.701 30.11
133 0.630 27.58
134 0.426 22.71
135 0.632 24.11
136 0.741 29.99
137 0.712 24.59
138 0.563 19.04
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Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7
Item T-value
EFA EFA EFA EFA EFA EFA EFA
139 0.588 25.18
140 0.563 22.31
141 0.690 27.64
142 0.664 30.17
143 0.586 26.91
144 0.442 24.06
145 0.501 27.23
146 0.487 25.84
147 0.424 25.74
148 0.593 25.95
149 0.624 25.80
150 0.588 25.95
151 0.571 22.99
152 0.669 23.44
153 0.694 23.12
154 0.680 22.70
155 0.422 15.99
156 0.610 20.79
157 0.611 21.18
158 0.590 23.03
159 0.572 24.74
160 0.553 22.25
161 0.633 17.94
162 0.482 16.77
163 0.597 14.51
164 0.650 31.65
165 0.707 33.49
166 0.678 29.90
167 0.729 27.17

I: Item, EFA: Exploratory Factor Analysis

Scale Factor Item Distributions (Naming) and Variance
Values

The first factor consisted of seven items whose factor
loadings varied between 0.454 and 0.724. It explained
39.810% of the total variance. The items in this factor
were about the “nurses’ roles in learning a patient history,
determining the patients’ needs, and getting opinions of
the other healthcare team members.” Therefore, the factor

was named as “Diagnosis” (Table 3).
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The second factor consisted of the 13 items whose factor
loadings varied between 0.511 and 0.691. It explained
5.016% of the total variance. The items in this factor were
about the “nurses’ functions in making diagnosis, creating
care plan, implementing care plan, ensuring patient safety,
and evaluating care efficacy.” Therefore, the factor was

named as “Implementation of Nursing Process” (Table 3).

The third factor consisted of 14 items whose factor loadings
varied between 0.426 and 0.739. It explained 4.554% of



Caliskan and Senyuva. The Nursing Professional Competence Scale

Table 3. Internal consistency, factor item distributions, and variance values of the Nursing Professional Competence Draft scale

Factor Items :/arlance Iotal variance Cronbach’s alpha
% %
Diagnosis 1,2,3,4,5,6,7 39.810 39.810 0.88
Implementation of nursing process 2,10.11, 13,14,15, 16,17, 18,19, 5.016 44.826 0.93
21,24, 25
. . 12, 26,27, 31,32, 33, 34, 35, 36, 37,
Health/patient education 38, 39, 40, 57 4.554 49.380 0.95
Professional development 41,42, 43, 44 3.035 52.415 0.82
Ethical practice 47,48, 49, 50, 51 2.531 54.946 0.88
. s 53, 54, 55, 56, 58, 59, 60, 61, 62,
Critical thinking and teamwork 63, 64, 65, 69. 70,7175, 76 2.283 57.228 0.94
Research and development 66, 67, 68, 80, 81, 82, 83 2.012 59.240 0.88
Scale total 0.98

the total variance. The items in this factor were about the
“nurses’ responsibilities for planning the care with the
patients andrelatives and evaluating the patient satisfaction,
determining and planning the training needs of healthy/
ill individuals and providing and evaluating health/patient
education.” Therefore, the factor was named as “Health/
Patient Education” (Table 3).

The fourth factor consisted of four items whose factor
loadingsvariedbetween 0.563and0.741. It explained 3.035%
of the total variance. The items in this factor were about the
“nurses’ contribution to the education of other healthcare
team members, students, and new recruits.” Therefore, the
factor was named as “Professional Development” (Table 3).

The fifth factor consisted of five items whose factor loadings
varied between 0.563 and 0.690. It explained 2.531% of the
total variance. The items in this factor were about the “nurses’
responsibilities of determining ethical dilemmas in patient
care, acting in accordance with the patient rights, and taking
precautions regarding patient rights violations.” Therefore,
the factor was named as “Ethical Practice” (Table 3).

The sixth factor consisted of 17 items whose factor loadings
varied between 0.442 and 0.694. It explained 2.283%
of the total variance. The items in this factor were about
the “nurses’ interpretation, critical thinking and analysis
of patient needs, awareness of their own knowledge
and skills, cooperation, emphasis on a teamwork in the
professional practices, adaptation of lifelong learning
and communication.” Therefore, the factor was named as
“Critical Thinking and Teamwork” (Table 3).

The seventh factor consisted of seven items whose factor
loadings varied between 0.482 and 0.729. It explained
2.012% of the total variance. The items in this factor were
about the “nurses’ involvement in research activities, use
of research outcomes in nursing care, and participation

in educational programs that support their professional
development.” Therefore, the factor was named as
"Research and Development” (Table 3).

Internal Consistency

The item-total score correlations and the Cronbach’s alpha
internal consistency values were calculated for the factors in
the seven-factor structure scale created after the exploratory
factor analysis is being done.

An acceptable value for the internal consistency of the scale
was determined as the 0.70 (29). The internal consistency
analysis revealed that the item-total correlation coefficients
and Cronbach’s alpha reliability values of both the total
scale and the factors were high.

The Cronbach’s alphavalues showingtheinternal consistency
of the Nursing Professional Competence Draft scale were
calculated as 0.98 for the total scale, 0.88 for diagnosis, 0.93
for implementation of the nursing process, 0.95 for health/
patient education, 0.82 for a professional development, 0.88
for ethical practice, 0.94 for critical thinking and teamwork,
and 0.88 for research and development (Table 3).

Scale Total and Factors Score Distribution

The items of the Nursing Professional Competence Draft
scale were prepared in four-point Likert type form. The
scale included three intervals between 1 and 4. Each interval
was scored dividing the number of the intervals by the
number of items (22,30), which was formulated as 3:4=0.75,
suggesting that each interval should cover a range of 0.75
points. Accordingly, the score intervals were as follows:

¢ 1-1.75: Never,

® 1.76-2.50: Sometimes,

* 2.51-3.25: Often,

® 3.26-4.00: Always.
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DISCUSSION

An item analysis is performed to eliminate the scale items
that exhibit relatively low correlation compared to the
total scale. In the literature, it is desirable for a correlation
between the variables not to be negative or low, as low item-
total score correlation value decreases the scale reliability.
Studies argue that a correlation value <0.30 indicates that
the items are insufficient, whereas a value >0.40 indicates
that the items have a good distinguishing feature (31). In
the study, the item-total score correlation was calculated
for an each item (Table 1), and this result suggests that the
distinguishing feature of all scale items is good.

In the literature, analysis is
recommended to create a small number of conceptually
meaningful new factors by bringing many interrelated
variables together (32). Although there is no definite limit
for the factor load values that explain the relationship of
the items with a factor, Akgul (33) states that the lowest
acceptable factor load value is 0.30, whereas the factor load
values between 0.30-0.59 are accepted as a moderate and
the values of =0.60 are considered as high. Buyikoztirk (32)

qualifies a factor load value of 20.45 as a good criterion. In

an exploratory factor

the study, the factor load value of all items was =0.45, and
16 items with a factor load <0.40 were removed from the
draft scale (Table 2).

In the present study, a principal component analysis, which
is the most common and widely used technique for an
exploratory data analysis in the literature and is relatively
easy to interpret, was used in the exploratory factor analysis.
In addition, axis rotation was performed to provide an
independence during the factor analysis and clarity in the
interpretation. Varimax Rotation Technique, one of the most
frequently used vertical rotation techniques, was also used
in the study (32). The Varimax Rotation Technique prioritizes
the factor loading column to reach the simple structure
and significant factors, whereby a rotation is performed so
that the factor variances are at the highest level with the
fewer variables. As a result of the analysis, the higher the
total variance explained by the factors, the stronger the
factor structures of the scale. The total variance explained
is expected to be at least 30% in the single-factor scales
and to be higher (<40% and 60%) in the multi-factor scales
(28). In the study, the total variance explained by all the
scale items was 59.24% (Table 2). Therefore, the scale had a
strong factor structure.

As a result of the factor analysis, it is aimed to find a small
number of independent, conceptually meaningful factors
among the many related original variables that are difficult
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to interpret (28). Therefore, the researchers decided that the
scale consisted of the seven factors, by combining the items
that were conceptually close to each other and had a highly
positive and statistically significant relationship (p<0.001)
(Table 2).

In the literature, it is recommended to use the different
analyzes in a scale development studies to evaluate whether
the sample has a sufficient size for the data analysis. The
KMO sample adequacy test was used in the present study.
Studies argue that the KMO value should be between 0-1,
whereby factor analysis could be applied if the KMO test
result is >0.50, and state that a KMO value between 0.70-
0.80 indicates a moderate sampling adequacy, the value
between 0.80-0.90 indicates a good sampling adequacy, and
the value >0.90 indicates an excellent sampling adequacy. A
significance result of the Barlett's test, another indicator for
a sample suitability, suggests that the correlation matrix of
the items in the draft scale is suitable for the factor analysis,
in other words, reveals whether the correlation between
the items in the draft scale is sufficient (31). In the present
study, the KMO value and the Bartlett’s test of the Sphericity
results suggest that the sample size was sufficient for the
factor analysis, whereby the correlation matrix of the items
was excellent.

The naming of the factors emerging because of the
exploratory factor analysis depends on the theoretical
expectations and interpretations. Therefore, it is
important to benefit from the opinions of the experts
on the subject (33). The experts consulted while creating
an item pool in the study were also interviewed to name
the factors of the scale, and the relevant literature on
this subject was examined and observed (1, 10, 15,
17, 18). In the study, nine of the factors predicted at
the end of the literature review about the professional
competences of the nurses were included in a draft
scale. However, because of the analysis, it was found
appropriate to combine the factors of Critical Thinking,
Analysis, and Teamwork (17 items) under one factor.
The draft scale has become a scale with seven factors
(diagnosis, implementation of a nursing process, health/
patient education, professional development, ethical
practice, critical thinking and teamwork, and research
and development) (Table 3). Similar results of this factor
were reported in studies of Notarnicola et al. (1), Nilsson
et al. (18) and Juntasopeepun et al. (20). This result is
compatible with a theoretical framework.

Cronbach's alpha coefficient is a measure of the internal
consistency and the homogeneity of the scale items. A
scale consisting of the items with a high correlation with



Caliskan and Senyuva. The Nursing Professional Competence Scale

each other also has a higher Cronbach’s alpha coefficient
(32). A Cronbach’s alpha coefficient of 0.0<a<0.39 shows
that the scale is not reliable, 0.40<a<0.59 indicates a low
scale reliability, 0.60<a<0.79 indicates that the scale is
reliable, and the 0.80<a<1.00 shows a high scale reliability
(22). This value should be as close to 1 as possible (32).
The Cronbach’s alpha coefficients, which showed that
the internal consistency of the Nursing Professional
Competence scale in the study, were calculated as 0.98
for the total scale (Table 3). The acceptable value for the
internal consistency of the scale is determined as 0.70 (29).
This result, which shows that the total scale and factors’
Cronbach’ alpha values were >0.70, indicates that the total
scale and factors are consistent within themselves, whereby
the internal consistency was excellent, suggesting a high
scale reliability.

Study Limitations

Nurses may answer items of the scale as they think they
should answer rather than they respond from their owm
experiences.

CONCLUSION

The Nursing Professional Competence scale was found to
be a valid and reliable tool for the assessment of nurses’
professional competences. The scale is a tool that could
be easily applied by the researcher nurses and manager
nurses. It could be used in research to determine the
nurses’ professional competences and its associated
variables. Furthermore, it may also be used to examine the
effects of nursing education programs on the professional
competences of nurses in several areas including the
diagnosis,implementation of nursingprocess, health/patient
education, ethical practice critical thinking and teamwork. It
is thought that this scale will be useful in determining the
areas of the nurses’ professional competence that are not
sufficient or need to be improved.
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Skin Biopsy Results of Geriatric Patients Over a 5-year
Period and the Frequency of Skin Diseases Before and
After COVID-19 Pandemic

Geriatrik Hastalarda 5 Yillik Siregte Alinan Deri Biyopsisi Sonuglari, COVID-19
Pandemi Oncesi ve Sonrasinda Gorllen Farklar
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ABSTRACT

Objective: The number of older adults has increased throughout the world. Aging affects all the organs and creates psychological, physiologic
and anatomic changes. One of the most important organs of the human body is the skin, which shows the effects of aging the most. This study
aims to determine whether age, gender, and season of biopsy play a significant role in skin biopsy results. Additionally, the study investigates
whether the frequency of skin diseases differs before and after the coronavirus disease-2019 (COVID-19) pandemic.

Methods: We conducted a retrospective study on the histopathology results of patients over 65 years old between June 2016 and September
2021. The histopathology results were obtained from the Acibadem Pathology Department.

Results: Of the 677 patients, 310 (45.8%) were male and 367 (54.2%) were female. The most common disease in all patients were benign
cutaneous neoplasms (23%), followed by eczematous disease (18.5%) and epithelial cutaneous cancers (16.8%). We divided the results into 12
groups: group 1: Urticaria, erythema and purpuras, group 2: Papulosquamous and eczematous diseases, group 3: Infectious diseases, group
4: Rheumatologic diseases and alopecia, group 5: Benign cutaneous neoplasms, group 6: Precancerous lesions, group 7: Basal cell carcinoma,
squamous cell carcinoma, group 8: Cutaneous metastasis and other skin cancers, group 9: Pigmentation disorders, group 10: Pschycology
related dermatological disorders, group 11: Granulomatous dermatitis, group 12: Bullous dermatitis. Before the COVID-19 pandemic, the
most prevalent results were group 2 (21.3%), followed by group 5 (20.4%) and group 7 (16.7%) whereas, after the COVID-19 pandemic, the
most frequent results were group 5 (28.4%) followed by group 7 (17.1%), and group 6 (14.9%). In terms of seasons, the most common diseases
were group 5 (24.1%) in winter, group 2 (21.6%) in spring, group 5 (30.0%) in summer, and group 2 (18.9%) in autumn. Before the COVID-19
pandemic, the most common result was group 2 (21.3%), followed by group 5 (20.4%) and group 7 (16.7%), and during the COVID-19 pandemic,
the most common result was group 5 (28.4%), followed by group 7 (17.1%), group 6 (14.9%).

Conclusion: Many skin diseases affect the geriatric population. Geriatric patients face challenges such as multiple drug use, comorbidities,
mobility problems and cognitive disorders. In our study, the most common diseases in all patients were benign cutaneous neoplasms (23%),
followed by eczematous diseases (18.5%), and epithelial cutaneous cancers (16.8%). Knowing about the frequency of skin diseases is critical for
the early detection of precancerous and cancerous lesions.

Keywords: Skin, geriatric, skin biopsy, elderly, skin disease
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Amag: Tum diinyada yasl nifusta artis goriilmektedir. Yaslanma tim organlari etkilemekte ve psikolojik, fizyolojik ve anatomik degisikliklere
sebep olmaktadir. Viicudumuzun en énemli organlarindan olan deri yaslanma etkilerinin en ¢ok gériildiigi organlardan biridir. Bu calismada
65 yas Ustl hastalarda alinmis deri biyopsisi sonuglarini incelemeyi, yas, cinsiyet ve biyopsinin alindigi mevsimin hastalik sikligina etkisi olup

olmadigini arastirmayi amagladik. Ayni zamanda koronaviriis hastaligi-2019 (COVID-19) pandemi déneminin biyopsi ile tani konmus hastalik
sikligina etkilerini arastirmayi amagladik.

Gereg ve Yéntem: Haziran 2016 ile Eylil 2021 tarihleri arasinda Acibadem Universitesi Atakent Acibadem, Maslak Acibadem, Altunizade
Acibadem Hastaneleri Dermatoloji kliniklerine basvurmus olan hastalarin biyopsi sonuglar retrospektif olarak tarandi. Sonuglar 12 grupta
incelendi.

Bulgular: Biyopsi sonucu taranan 677 hastanin 310'u (%45,8) erkek, 367'si (%54,2) kadindi. Tum hastalarda en sik rastlanan hastalik grubu
benin deri timérleriydi (%23). Sonrasinda sirayla ekzematdz deri hastaliklari (%18,5) ve epitelyal deri kanserleri (%16,8) saptandi. Sonuglar 12
gruba béldiik. Grup 1: Urtiker, eritemli hastaliklar ve purpuralar, grup 2: Papiiloskuaméz hastaliklar ve ekzematdz hastaliklar, grup 3: Enfeksiyoz
hastaliklar, grup 4: Romatolojik hastaliklar ve alopesi, grup 6: Benin kutanéz timorler, grup é: Prekanserdz lezyonlar, grup 7: Bazal hiicreli
karsinom, skuaméz hiicreli karsinom, grup 8: Kutanéz metastaz ve digger deri kanserleri, grup 9: Pigmentasyon bozukluklari, grup 10: Psikoloji
iliskili dermatolojik hastaliklar, grup 11: Granulomat6z dermatitler, grup 12: Biilléz hastaliklar. COVID-19 pandemisi 6ncesinde en sik rastlanan
hastalik gruplan 2 (%21,3), 5 (%20,4), 7 (%16,7) iken COVID-19 pandemi déneminde en sik rastlanan gruplar 5 (%28,4), 7 (%17,1) ve 6 (%14,9)
olarak saptandi.

Sonug: Geriatrik populasyonda bircok deri hastaligi gézlenmektedir. Geriatrik hastalarda ¢oklu ilag kullanimi, eslik eden komorbiditeler, hareket
etmekteki sikintilar, biligsel bozukluklar tani ve tedavide zorluklara sebep olmaktadir. Calismamizda geriatrik hastalarda en sik gérilen deri
biyopsisi sonuglarini benign deri tiimérleri (%23), ekzematdz hastaliklar (%18,5) ve epitelyal deri kanserleri (%16,8) olarak saptadik. Geriatrik
hastalardaki deri hastaliklar sikliklarini bilmek prekanseréz ve kanseréz deri hastaliklar konusunda bilingli davranmak ve geriatrik hastalara
multidisipliner yaklagsmak konusunda énemlidir.

Anahtar Kelimeler: Deri, geriatrik, deri biyopsisi, yasli, deri hastaliklari

Aging affects all the organs and creates psychologic,
physiologic and anatomic changes. Older patients
have multiple diseases, such as diabetes, heart disease,
hypertension and generally use multiple drugs (5). In this

INTRODUCTION

The geriatric population is defined as people aged 65 and
over. The number of older adults is increasing all around

the world. The skin is a vital organ of the body. It covers all
the surfaces of our body and provides a physical barrier. It
has various functions such as protecting from losing water
and electrolytes, protecting from infections, regulating
the body temperature, feeling the touches, pressure,
pain, itching by the nerves and sensory receptors. Skin
aging occurs by intrinsic and extrinsic factors. Thinning
of the epidermis and dermis, decrease in elastin and
collagen fibers, decrease in vascularity and supporting
structures in the dermis, impaired immune response,
impaired neurologic responses, atrophy of sweat glands,
decreased stratum corneum lipids, and a decrease in
melanocytes are all signs of skin aging (1). Intrinsic aging
is a natural process that occurs over time and is related
to genetics. Over time, the function of keratinocytes,
fibroblasts decrease, loss of telomeres, mitochondrial
damage affects the intrinsic aging. Environmental factors
affect our skin and can cause aging. UV, air pollution,
smoking, sun exposure, poor diet, stress are the extrinsic
causes of skin aging. Environmental factors cause free
radicals, DNA damage, glycation, inflammation, and
this causing cellular damage and skin aging (2). With
the effects of intrinsic and extrinsic factors, dermal
atrophy decreased collagen, decreased elasticity, due
to increased melanogenesis pigmentation disorders,
roughness, wrinkling, laxity of the skin occurs (3,4).
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study, we investigated whether age, gender, and season
play a significant role in skin biopsy results. Additionally, the
study investigated whether the frequency of skin diseases
differs before and after the coronavirus disease-2019
(COVID-19) pandemic.

METHODS

We retrospectively examined the histopathology results
of patients over 65 years old between June 2016 and
September 2021. The histopathology results were obtained
from three centres: Acibadem University Atakent Acibadem,
Maslak Acibadem, Altunizade Acibadem Dermatology
clinics the age groups were divided into 3 groups: 65-75,
75-85 and >85. We investigated whether sex and age play a
significant role in skin diseases. Season may also affect the
skin. In winter, xerosis increases and this may cause pruritis
and eczematous changes. Therefore, we also found out
whether seasons play a significant role in skin diseases. The
first COVID infection was reported on 11.03.2020 in Turkey
and since then the population referring to outpatient clinics
has changed. We revealed whether there is a significant
difference between the results before and after COVID-19
infections.

All procedures carried out in studies involving human
participants were in accordance with the ethical standards
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of the institutional (Acibadem University-decision no:
2022-04/07, date: 25.02.2022) and/or national research
committee, and with the 1964 Helsinki Declaration and its
later amendments or comparable ethical standards.

Statistical Analysis

Data obtained were analyzed using SPSS 24 software (IBM
Corp, Armonk, NY). During the evaluation of study variables,
descriptive statistical methods (mean, standard error, rate)
were used. Data were analyzed using Student's t-test,
Mann-Whitney U tests chi-square test and Fisher's Exact
tests as appropriate. A value of p<0.05 was considered as
statistically significant.

RESULTS

There were 677 patients in the study; 310 (45.8%) of them
were male and 367 (54.2%) were female (Table 1). The mean
age of the male patients was 73.45+6.58 median 72 (65-94)
and the mean age of the female patients was 72.53+6.27
[median 71 (minimum-maximum 65-91)]. There wasn't a
statistical difference between the mean age of female
and male cases. In all patients, the most frequently seen
10 diseases were seborrheic keratosis (15%), basal cell
carcinoma (BCC) (13%), eczematous dermatitis (9%), actinic
keratosis (AK) (8%), human papilloma virus (HPV) related
lesions (5%), drug reactions (3.5%), Bowen (3%), squamous
cell carcinoma (2.7%), lichen plan (2.7%) and bullous
pemphigoid (2.2%). We divided the results into 12 groups
(Table 1).

Table 1. Groups and male, female biopsy results

The most common disease in all patients were benign
cutaneous neoplasms (23%), followed by eczematous
diseases (18.5%), and epithelial cutaneous cancers (16.8%).
The most common group among the female patients was
group 5 (24.6%), followed by group 7 (16.9%), and group
2 (15%) respectively. The most common group among the
male patients was group 2 (22.6%), followed by group 5
(21.9%) and group 7 (16.8%) respectively (Table 1). In group
2, the most common disease was contact dermatitis (18%);
in group 5, seborrheic keratosis (65%), in group 6, AK (72%),
and in group 7, BCC was the most common lesion (71%).

When we divided the ages into 3 groups 65-74,75-84, >85,
the most common disease was group 5 (22%), followed by
group 5 (26.3%) and group 2 (22.2%) respectively. When
the data before and after the COVID-19 pandemic were
analyzed, it was seen that there was no significant difference
between the female and male patients (p=0.274). The mean
age during the COVID-19 pandemic was 73.00, whereas it
was 72.64 before the pandemic. This shows that there is
no statistically significant difference in terms of the mean
age. When we analyzed the seasonal effects, there was no
statistically significant difference between the female and
male patients (p=0.483) Before the COVID-19 pandemic,
the most common result was group 2 (21.3%), followed
by group 5 (20.4%) and group 7 (16.7%), and during the
COVID-19 pandemic, the most common result was group 5
(28.4%), followed by group 7 (17.1%), group 6 (14.9%). When
we looked into seasonal effects, the most common diseases

Male Female
Group Frequency Percent Frequency Percent
1 Urticaria, erythemas and purpuras 23 7.4 26 7.1
2 Papulosquamous and eczematous diseases 70 22.6 55 15.0
3 Infectious diseases 29 9.4 21 5.7
4 Rheumatologic diseases and alopecia 8 2.6 15 4.1
5 Benign cutaneous neoplasms 68 21.9 88 24.0
6 Precanserous lesions 26 8.4 50 13.6
7 BCC, sCC 52 16.8 62 16.9
8 Cutaneous metastasis and other skin cancers 14 4.5 23 6.3
Pigmentation disorders 5 1.6 7 1.9
10 Pschyco related dermatological disorders 4 1.3 7 1.9
1 Granuloumatous dermatitis 4 1.3 4 1.1
12 Bullous dermatitis 7 2.3 9 2.5
Total 310 100.0 367 100.0

BCC: Basal cell carcinoma, SCC: Squamous cell carcinoma
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were in group 5 (24.1%) in winter, group 2 (21.6%) in spring,
group 5 (30.0%) in summer, group 2 (18.9%) in autumn.

DISCUSSION

The geriatric population is increasing day by day.
Nevertheless, the dermatologic diseases of geriatric
patients are still a less researched area. To our knowledge,
there is no study on skin biopsy results. Studies from Turkey
show that eczematous diseases are the most common
disease in the geriatric population (6-8).

The results of our study illustrate that the most common
disease is a benign cutaneous neoplasm. In outpatient
clinics, a dermatologic examination is enough for the
diagnosis of most of the diseases. Eczematous dermatitis,
pruritus, fungal infections are the most common diseases
in the elderly population, but they rarely require biopsy for
diagnosis (2,10).

In our study, benign cutaneous neoplasms accounted for
23% of all cases. Grover and Narasimhalu (11) investigated
200 elderly patients and 537 (74.5%) benign cutaneous
neoplasms. Liao et al. (9) reported benign tumors 12.8% in a
study from Taiwan. Yaldiz (7) reported benign tumor 7.19%.
Yalgin et al. (6) reported 1.7% benign cutaneous neoplasms.
Seborrheic keratosis in 15% of the study population and
65% of the benign cutaneous neoplasms in our study.
Grover and Narasimhalu (11) reported 43% seborrheic
keratosis. Cvitanovi¢ et al. (12) reported 18.9% seborrheic
keratosis in the elderly population. Our results were similar
to Cvitanovic et al.’s (12) study.

Seborrheic keratoses are very common benign neoplasms,
and the incidence increases with age. It can be difficult to
diagnose using the naked eye because it can resemble
various lesions such as basal cell carcinoma, pigmented
Bowen’s disease, melanoma, common warts, and acanthosis
nigricans. Dermoscopy increases the chance of accurate
diagnosis and helps differentiate from malign neoplasms
(13).

In our study, the most common group among the female
patients was 5 while group 2 was the most common among
the male patients. Liao et al. (9) found benign tumors more
frequent in male patients than in female patients. Yaldiz (7)
determined benign neoplasm 7.19%, female patients 7.78%
and, male patients 6.67% and in Yalgin et al.’s (6) study, there
was no significant difference between sex and the benign
neoplasm (1.7%).

Makrantonaki et al. (14) discovered that benign neoplasms
accounted for 20% of females and 14% of males. This
appears similar to our results. Women place a higher value

192

Med J Bakirkoy 2022;18:189-194

on their appearance and take greater care of their skin. The
excess of women, in our opinion, is due to women'’s skincare
habits (14).

In our study, the second most common group was
eczematous diseases (18.5%). The findings of Yildiz's (8) study
indicated that the most common disease in elderly patients
was contact dermatitis (n=1380, 15.2%) whereas the study
of Smith and Leggat (15) in southern Taiwan at a nursing
home showed that dermatitis was the third (7.3%) common
disease. Yaldiz (7) found that eczematous dermatitis was the
most common skin disease (24.3%) in his study from Turkey.
Grover and Narasimhalu (11) found eczema 39% in the
elderly population in his study from Bangalore. In addition
to these studies, Thaipisuttikul (16) found eczema 22.8% in
their study from Bangkok, and Yalcin et al. (6) found 20.4%
in their study from Turkey. Our results were similar to Yalgin
et al.'s () results.

Epidermal barrier function deteriorates with age. A washing
product not irrits at a younger age may easily become
irritant at an older age. The immune system changes with
age, and Th1 decreases and Th2 dominance makes the
person more allergic. Dryness, a common condition in older
skin, facilitates itching and facilitates contact dermatitis. The
comorbidities and systemic diseases increase at advanced
ages. Because of these conditions, patients must use
multiple drugs. These drugs may cause reactions or make
the skin dry, and thus eczema may occur easily. Generally,
in outpatient clinics, physicians give treatments without
taking biopsy. Therefore, eczematous disease belongs to
the second group (17).

In our study, cutaneous epithelial neoplasms were the
third most common group (16.8%) and BCCs were the
most common malignant tumor (71%). The frequency was
42.7% in women and 57.3% in men. The difference was not
statistically significant. BCCs are the most common skin
cancers, accounting for 70%-80% of non-melanoma skin
cancers (18). According to the study of Kumar et al. (10), skin
cancers account for 5.2% of all cases, and they point out that
the frequency may be low in their country because of the
Fitzpatrick skin type 4 and 5. Smith and Leggat (15) reported
only one BCC (0.3%) in their study and they mentioned that
BCC rates are rare in Taiwan. Liao et al. (9) reported 29.8%
BCC in their study from Taiwan. Makrantonaki et al. (14)
found epithelial skin cancers 13.3% in the female, and 34%
in the male population. Yalgin et al. (6) found 5.2% and Yaldiz
(7) found 9.2% precancerous and malignant skin neoplasias
from Turkey (10). Since the patients in our study had biopsies
and the reports in the other studies were from outpatient
clinics, our results were higher than theirs. Life expectancy
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has increased worldwide, and BCC cases are increasing with
age. Additionally, the cumulative effect of the sun and the
decrease in DNA repair capacity facilitate the formation
of skin cancers (19). When we analyzed the relationship
between season and skin diseases, we found that benign
cutaneous neoplasms (24.1%) were most common in winter,
eczematous dermatosis 21.6% in spring, benign cutaneous
neoplasms (30%) in summer and eczematous dermatosis
18.9% in autumn. Especially in winter, dryness of the skin
increases and we expect eczematous diseases to be seen
more in the wintertime. Yaldiz (7) and Yal¢in et al. (6) reported
similar findings: in the winter, the most common diseases
were eczematous diseases, xerosis, and pruritus, while in
the summer, fungal infections were the most common. Since
we reported on biopsy reports in the past, our findings do
not reflect the true prevalence of diseases. Therefore, we
were unable to find a link between the season and the
biopsy results.

Especially in the first months of COVID-19 pandemics in
our outpatient clinics, the number of patients decreased.
Patients went to policlinic only in emergencies. When we
investigated whether there was a difference in the results
before and after the pandemic, we found that after the
COVID-19 pandemic, the most common groups were
group 5 (28.4%), group 7 (17.1%) and group 6 (14.9%). The
eczematous group was the most common group before the
pandemic. However, the percentage of the precancerous
group increased after the pandemic. In this group, 72% of
the lesions were AK (20). Templier et al. (20) reported that
skin cancers accounted for 4.9% and 1/3 of the cases and
their study group had AK. Makrantonaki et al. (14) found
precancerous skin lesions 6.7% in the female population
and 20% in the male population.

AK has a worldwide prevalence of 11%-25%. When
individuals above 70 years were observed, this rate increased
to 34.1% and 18.2% in men and women, respectively. At 60-
69 years of age, the rates were 83% and 64%. In our study,
AK was 30.9% in women and 69.1% in men. This discrepancy
between the genders has been attributed to the differences
in sun exposure (21).

The main causative agent of AKis UV radiation. With UV, DNA
damage, free reactive oxygen species, inhibition of p53 may
cause AK. AK also occurs frequently in immunosuppressant

patients such as organ transplant patients and patients with
HIV/AIDS. And HPV infection may have a related to AK (21).

CONCLUSION

Aging changes our skin. Therefore, the geriatric population
suffers from various skin diseases. Besides, they face

challenges such as multiple drug use, comorbidities, mobility
problems and cognitive disorders. Knowing about the
frequency of skin diseases is critical for the early detection
of precancerous and cancerous lesions. The dermatologic
diseases of geriatric patients are still a less researched area,
therefore, close collaboration between geriatricians and
dermatologists, as well as additional research, is crucial for
the early diagnosis and treatment of skin cancers.
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May Hepatic Steatosis Be Associated with Gynecomastia
and Epicardial Fat? A Retrospective Study of 599 Male
Patients

Hepatik Steatoz Jinekomasti ve Epikardiyal Yaglanma ile iligkili Olabilir mi?
599 Erkek Hastanin Retrospektif Analizi
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ABSTRACT

Objective: There is no study in the literature investigating the association of hepatic steatosis both gynecomastia and epicardial fat thickness
together. We determined the correlations between hepatic steatosis through liver density, gynecomastia and epicardial fat thickness in patients
undergoing computed tomography (CT) scans due to suspected coronavirus disease-2019 (COVID-19) symptoms.

Methods: A total of 599 male patients who underwent chest CT scans because of a presumed diagnosis of COVID-19 in our radiology clinic
were included in the study. Patients’ age, diameters of the subareolar glandular tissues of the right and left breasts, the right retroareolar fatty
tissue, liver and spleen density, epicardial fat thickness and biochemical parameters were recorded and analyzed. Laboratory analyses were
performed according to the standard methods.

Results: The mean age of the patients was 47.21+15.00 years. The left subareolar tissue thickness and the right retroareolar fatty tissue thickness
that are used to indicate gynecomastia were significantly correlated with liver density in the negative direction (r=-0.137, p<0.001; r=-0.172,
p<0.001; respectively). Epicardial fat thickness was statistically significantly correlated with right subareolar tissue thickness (r=0.085, p=0.037),
left subareolar tissue thickness (r=0.101, p=0.014) and right retroareolar fatty tissue thickness (r=0.148, p<0.001).

Conclusion: The results of this study showed that gynecomastia was significantly correlated with both age and hepatic steatosis. Epicardial
fat thickness is also associated with hepatic steatosis. We demonstrated the significant correlations between epicardial fat thickness and
gynecomastia for the first time. Nevertheless, our results need to be confirmed by further comprehensive studies.

Keywords: Hepatic steatosis, gynecomastia, epicardial fat, computed tomography

oz

Amag: Literatlirde hepatik steatozun hem jinekomasti hem de epikardiyal yag kalinligr ile iliskisini arastiran bir calisma bulunmamaktadir. Stipheli
koronavirls hastaligi-2019 (COVID-19) semptomlari nedeniyle bilgisayarli tomografi (BT) taramasi yapilan hastalarda karaciger yogunlugu,
jinekomasti ve epikardiyal yag kalinligi ile hepatik steatoz arasindaki iliskileri belirlemeyi amagladik.

Gereg ve Yéntem: Radyoloji klinigimizde COVID-19 6n tanisi ile akciger tomografisi gekilen toplam 599 erkek hasta calismaya dahil edilmistir.
Hastalarin yasi, sag ve sol meme subareolar glandiiler doku ¢aplari, sag retroareolar yag dokusu, karaciger ve dalak yogunlugu, epikardiyal yag
kalinhigi ve biyokimyasal parametreleri kaydedilerek analiz edilmistir. Laboratuvar analizleri standart ydntemlere gére yapilmistir.

Bulgular: Hastalarin yas ortalamasi 47,21+15,00 yildir. Jinekomasti varligini belirtmek icin kullanilan sol subareolar doku kalinigr ve sag
retroareolar yag dokusu kalinligi negatif yénde karaciger yogunlugu ile anlamli olarak iligkili bulundu (sirasiyla r=-0,137, p<0,001; r=-0,172,
p<0,001). Epikardiyal yag kalinligi, sag subareolar doku kalinligi (r=0,085, p=0,037), sol subareolar doku kalinhgi (r=0,101, p=0,014) ve sag
retroareolar yag dokusu kalinligi (r=0,148, p<0,001) ile istatistiksel olarak anlamli korelasyon géstermistir.
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Sonug: Bu calismanin sonuglari, jinekomastinin hem yas hem de karaciger yaglanmasi ile 6nemli 6l¢lde iliskili oldugunu géstermistir. Epikardiyal
yag kalinligi da karaciger yaglanmasi ile iliskilidir. Epikardiyal yag kalinligi ile jinekomasti arasindaki anlamli korelasyonu ilk kez gésterdik. Bununla
birlikte, sonuglarimizin daha kapsamli calismalarla dogrulanmasi gerekmektedir.

Anahtar Kelimeler: Hepatik steatoz, jinekomasti, epikardiyal yag, bilgisayarli tomografi

INTRODUCTION

Hepatic steatosis, also known as fatty liver disease, refers
to the accumulation of triglycerides within cytoplasmic
vesicles of hepatocytes. Hepatic steatosis is associated with
liver damage ranging from simple steatosis to liver fibrosis,
cirrhosis and hepatocellular carcinoma (1).
risk factors of developing hepatic steatosis have been
identified, including diabetes mellitus, insulin resistance,
obesity, dyslipidemia, hypertension and alcohol overuse
(2). The prevalence of hepatic steatosis has been reported
3-39% due to variable and subjective diagnostic criteria (3,4).
Several imaging modalities such as ultrasound, computed
tomography (CT) and magnetic resonance imaging can
show changes in hepatic steatosis in a non-invasive manner.
CT can provide more objective measurement of liver density,
thus hepatic steatosis (5). Non-contrast CT scan can detect
hepatic steatosis with a sensitivity of 82% and specificity of
100% (6).

Gynecomastia is a benign proliferation of breast glandular
tissue in men. It is the most common male breast
abnormality and is thought to develop due to a hormonal
imbalance through multiple mechanisms (7). Gynecomastia
can be physically disturbing, causing psychological distress
and may have negative effects on body image and self-
confidence. Glandular tissue of 22 cm in the subareolar area
is generally accepted as gynecomastia (8). The prevalence
of gynecomastia has been reported to be between 32-65%

Numerous

depending on the diagnostic method, age and lifestyle
(9). However, the actual incidence of gynecomastia in
the general population is unclear because most of these
patients are asymptomatic and breast screening is not
routinely performed in men. The widespread use of CT
for other indications results in gynecomastia to is reported
commonly as an incidental finding on thoracic CT (10).
Some studies have reported that hepatic liver disease is
among the risk factors of developing gynecomastia (11).
Patients with hepatic steatosis often have high estrogen and
low testosterone levels that clinically manifest as testicular
atrophy, palmar erythema and gynecomastia (12). However,
the exact mechanism through which hepatic steatosis can
contribute to the development of gynecomastia has yet to
be clarified.

However, the severity of hepatic steatosis has been
associated with epicardial fat thickness, which is a marker of
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visceral fat (13). Hepatic steatosis may coexist and interplay
with epicardial fat. Quantification of epicardial fat thickness
can be easily obtained using multislice CT. Measurement
of the epicardial fat thickness on CT is performed using
regions of interest on short axis views (14). To the best of our
knowledge, there is no study in the literature investigating
the association of hepatic steatosis with both gynecomastia
and epicardial fat thickness. In this study, we determined
the correlations between hepatic steatosis through liver
density, gynecomastia and epicardial fat thickness in
patients undergoing CT scans due to suspected coronavirus
disease-2019 (COVID-19) symptoms.

METHODS

Before the beginning, the study protocol was approved
by the local ethics committee of Istinye University with
the 05/08/2021 dated and (2017-KAEK-120)/2/2021.G-111
numbered decision. The study was conducted in accordance
with the ethical principles of 1964 Declaration of Helsinki
and its later amendments.

A total of 599 male patients who underwent chest CT scans
due to a presumed diagnosis of COVID-19 in our radiology
clinic between 2018 and 2021 were included in the study.
Female patients, those with established heart disease,
hepatic failure, renal failure, active infection, malignancy,
chronic systemic inflammatory disease and patients with
missing data were excluded from the study. Patients’
age, diameters of the subareolar glandular tissues of the
right and left breasts, diameter of the right retroareolar
fatty tissue, liver density, spleen density, epicardial fat
thickness and biochemical parameters including fasting
blood glucose, the levels of cholesterol, triglycerides,
aspartate transaminase (AST), alanine transaminase (ALT),
alkaline phosphatase and gamma-glutamyltransferase were
recorded and analyzed.

Blood samples were collected from the patients after a
12-h fasting for laboratory analysis of fasting blood glucose,
cholesterol, triglycerides and liver enzymes. Laboratory
analyses were performed according to the standard
methods.

CT Examinations

All images were taken using a 160-slices 320-row area
detector CT device (Aquilion Prime ONE 320, Toshiba
Medical Systems). CT protocols were performed at 120
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kV. 100-200 mA and reconstructed at a slice thickness of
1 mm. The diagnosis of gynecomastia was established
as a glandular tissue diameter (long axis of the area
showing increased density) =2 cm at the nipple level in
the axial plane or a glandular tissue diameter between 1
and 2 cm accompanied by vertical growth consistent with
gynecomastia. Measurements of axial diameters were made
separately for both breasts (Figure 1). Hepatic steatosis was
defined as a liver density at least 10 Hounsfield Units (HU)
smaller than the spleen density or a liver density <40 HU as
measured on CT images (Figure 2). Epicardial fat thickness
was measured from the visceral epicardium to the outside
of the myocardium, and perpendicular to the surface of the
heart on the axial section in millimeters (Figure 3).

Statistical Analysis

All statistical analyses were performed using SPSS 25.0
(SPSS, Statistical Package for Social Sciences, IBM Inc.,
Armonk, NY, USA) software. Continuous variables were
expressed as mean = standard deviation, while categorical
variables were given as frequency (n) and percentage (%).
The normal distribution of the data was evaluated with
Kolmogorov-Smirnov and Shapiro-Wilk tests. Statistical
correlations between hepatic steatosis, gynecomastia,
epicardial fat and laboratory parameters were examined
with Pearson’s correlation analysis (r).

RESULTS

Atotal of 599 male patients with a diagnosis of gynecomastia
were included in the study. The mean age of the patients was
47.21+15.00 years. The age distribution of the gynecomastia
patients is shown in Figure 4.

When parameters of epicardial fat were examined; the mean
diameter of right subareolar granular tissue was measured
as 12.27+5.95 mm, the mean diameter of left subareolar
granular tissue as 14.70+7.07 mm and the mean diameter of
right retroareolar fatty tissue as 18.29+9.55 mm.

The mean liver density of the patients was measured as
51.03£10.85 HU and the mean spleen density as 48.12+8.06
HU. The mean epicardial fat thickness was measured as
5.91£3.88 mm. Laboratory findings of the biochemical
parameters are shown in Table 1.

The correlations between gynecomastia, hepatic steatosis,
epidural fat thickness and biochemical parameters were
evaluated with Pearson’s correlation analysis. Accordingly,
age was positively correlated with the left subareolar
glandular tissue diameter (r=0.113, p=0.05), and right
retroareolar fatty tissue diameter (r=0.116, p=0.04), and
epicardial fat thickness (r=0.189, p<0.001) and negatively
correlated with spleen density (r=-0.125**, p=0.002).
Statistically significant strong correlations were found
between right subareolar tissue thickness, left subareolar
tissue thickness, right retroareolar fatty tissue thickness, liver
density, spleen density and epicardial fat thickness (Table 2).

However, liver density showed a strong positive correlation
with cholesterol (r=0.262, p<0.00) and a strong negative
correlation with triglycerides (r=-0.122, p=0.004), while
spleen density was strongly correlated with cholesterol
(r=0.194, p<0.001), AST (r=0.235, p<0.001) and ALT
(r=0.232, p<0.001) in the positive direction. No statistically

Table 1. Biochemical parameters of the patients

Biochemical parameter Mean +=SD
Cholesterol 122.13 33.59
Triglycerides 130.27 80.78
Fasting blood glucose 113.85 40.78
AST 37.37 268.74
ALT 50.45 310.62
ALP 88.51 147.88
GGT 66.30 112.73

AST: Aspartate transaminase, ALT: Alanine transaminase, ALP: Alkaline
phosphatase, GGT: Gamma-glutamyltransferase, SD: Standard deviation

Figure 1. Measurements of gynecomastia parameters on CT sections: right subareolar glandular tissue diameter (left), left subareolar glandular tissue diameter

(middle) and right retroareolar glandular tissue diameter (right)
CT: Computed tomography
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Table 2. Correlations between the study parameters

Right Left Right
g subareolar retroareolar Liver Spleen Epicardial fat
subareolar . . . . .
. . tissue fatty tissue density density thickness
tissue thickness . .
thickness thickness
r 1 0.524** 0.304** 0.004 -0.032 0.085*
Right subareolar tissue thickness
P - <0.001 <0.001 0.929 0.441 0.037
0.524** 1 -0.43 -0.137** -0.009 0.101*
Left subareolar tissue thickness
P <0.001 - 0.299 0.001 0.827 0.014
Right retroareolar fatty tissue r 0.304* 043 ! -0.172* -0.064 0.148*
thickness o <0.001 0.299 - <0.001 0.116 <0.001
r 0.004 -0.137** -0.172** 1 0.278** 0.178**
Liver density
P 0.929 0.001 <0.001 - <0.001 <0.001
r -0.032 -0.009 -0.064 0.278** 1 -0.003
Spleen density
P 0.441 0.827 0.116 <0.001 - 0.947
r 0.085* 0.101* 0.148** 0.178** -0.003 1
Epicardial fat thickness
P 0.037 0.014 <0.001 <0.001 0.947 -

*Statistically significant, **Statistically highly significant

Figure 2. Measurements of hepatic steatosis parameters on CT images in Hounsfield Units: liver density (left), spleen density (right)
CT: Computed tomography

Age Distribution

m<18yo
| 19.35y0
m36-55 yo

m56-75 yo

m>75yo

Figure 3. Measurement of epicardial fat thickness from the visceral epicardium
to the outside of the myocardium Figure 4. Distribution of the patients by age groups
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Figure 5. Correlations between age and glandular tissues of the left and right breasts

significant correlation was observed between the other
study parameters.

DISCUSSION

The
increased the number of CT scans performed due to a

currently  ongoing COVID-19  pandemic, has
presumed diagnosis of pneumonia worldwide (8). This
has caused various diseases and/or medical conditions
to be noticed incidentally in CT examinations (15-17).
However, this situation could be seen as an opportunity
to retrospectively examine the relationships between
various parameters through these CT scans with more
objective measurements. In this study, we investigated the
correlations between hepatic steatosis as determined on
CT images of male patients who underwent chest imaging
due to suspected COVID-19, gynecomastia, and epicardial
fat thickness.

In this study, the mean age of patients with gynecomastia
was found as 47.21 years. Kim et al. (9) reported the mean
age as 56.99 years in 650 male patients with gynecomastia.
Aslan et al. (8) reported the most common age group with
gynecomastia as 30-39 years. This range was 36-55 years
in our study, although age ranges were different between
the two studies, general ranges were similar. Similar to our
study, Aslan et al. examined CT images of male patients
who were admitted during the COVID-19 pandemic to
determine the prevalence of gynecomastia. The authors
found significant correlations between age, right breast
glandular tissue diameter (r=0.235, p<0.001) and left breast
glandular tissue diameter (r=0.219, p<0.001) (8). In this
study, age was positively correlated with the left subareolar
glandular tissue diameter (r=0.113, p=0.05), and right
retroareolar fatty tissue diameter (r=0.116, p=0.04) (Figure
5). These findings suggest a relationship between age and
gynecomastia, possibly due to decreased testosterone
levels with aging.

Studies investigating the relationship between liver disease
and gynecomastia have reported conflicting results. Hepatic
steatosis has been associated with low testosterone and
high estrogen levels, diminished libido and gynecomastia,
which is the most common benign condition characterized
by enlargement of the male breast (18). Furthermore, there
are studies reported that testosterone administration
to cirrhotic patients has decreased the prevalence of
gynecomastia (19). However, others could not find such a
relationship and proposed that breast tissue sensitivity to
a raised ratio of estrogen/testosterone is highly variable
(11). In this study, the left subareolar tissue thickness and
the right retroareolar fatty tissue thickness that are used
indicate gynecomastia were significantly correlated with
liver density in the negative direction (r=-0.137, p<0.001;
r=-0.172, p<0.001; respectively) suggesting a relationship
between hepatic steatosis and gynecomastia. Nevertheless,
there is no sufficient data in the literature to draw a definitive
conclusion on this issue and mechanisms of such a potential
correlation are still to be clarified.

Epicardial fat accounts for 20% of heart weight and
constitutes 80% of the heart’s surface. Although it is
a relatively neglected component of the heart, it has
been proposed as a marker of cardiovascular risk (20,21).
However, previous studies have reported the relationship
between epicardial fat thickness and various diseases and
medical conditions. Shemirani and Khoshavi (22) reported
a correlation between epicardial fat thickness and the
severity of coronary artery disease. Metwalley et al. (23)
observed elevated epicardial fat thickness in pediatric
patients with congenital adrenal hyperplasia. According
to Petta et al. (13), in patients with non-alcoholic fatty liver
disease, a higher epicardial fat thickness is associated with
the severity of the disease. lacobellis et al. (24) reported
that epicardial fat thickness is a good indicator of hepatic
steatosis in obese patients. Results of our study indicated a
strong correlation between epicardial fat thickness and liver
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density, which is used to determine the presence of hepatic
steatosis (r=0.178, p<0.01).

Although epicardial fat thickness is closely associated with
fat deposition, no study could be found to investigate its
correlation with fat proliferation in men'’s breasts, namely,
gynecomastia. In this study, epicardial fat thickness was
statistically significantly correlated with right subareolar
tissue thickness (r=0.085, p=0.037), left subareolar tissue
thickness (r=0.101, p=0.014) and right retroareolar fatty tissue
thickness (r=0.148, p<0.001). However, the mechanisms
underlying these correlations are yet to be clarified.

Study Limitations

The major limitations of this study include its retrospective
design and being performed in a single center. Additionally,
the same correlations could be investigated between obese
and non-obese patients as epicardial fat thickness is closely
associated with obesity. Finally, our results on the correlation
between epicardial fat thickness and gynecomastia
could not be compared due to the lack of similar studies.
However, the number of our patients is relatively large and
we examined the associations between hepatic steatosis,
gynecomastia and epicardial fat thickness together, for the
first time in the literature.

CONCLUSION

The results of this study showed that gynecomastia was
significantly correlated with both age and hepatic steatosis.
However, currently there is no clear data especially on the
relationship between hepatic steatosis and gynecomastia.
Additionally, epicardial fat thickness was also associated
with hepatic steatosis. However, we demonstrated the
significant correlations between epicardial fat thickness and
gynecomastia for the first time. Nevertheless, our results
need to be confirmed by further comprehensive multi-
center studies with a larger series of patients.
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ABSTRACT

Objective: The mechanism of neurotoxicity associated with high serum bilirubin concentrations is still not fully elucidated. The cytotoxic effect of
bilirubin has been demonstrated in various cell types, including astrocytes and neurons. The protective effect of Ginkgo biloba (EGB-761), which
has antioxidant, anti-inflammatory, and anti-apoptotic effects, against neurotoxicity due to hyperbilirubinemia is not known. This study aimed to
investigate the effect of EGB-761 in neonatal rat astrocyte cell cultures with hyperbilirubinemia-induced cytotoxicity.

Methods: Astrocyte cell culture was obtained from one-day-old Wistar albino rats using the modified Cole and de Vellis method. Indirect
bilirubin was found to be toxic to 50% of astrocyte cells at a dose of 10 pM (TC, ). Bilirubin-induced apoptotic cell death was evaluated using
the TUNEL staining method. EGB-761 increased cell viability by 100% and 110% at 10 pg/mL and 0.5 pg/mL concentrations, respectively. No
drug was administered to the control group. In the study group, for the protective effect, 10 uM bilirubin was administered to the astrocyte
cell culture 4 hours after 10 pg/mL EGB-761 was administered in the ginkgo'+bilirubin'® group, and for therapeutic effect, 10 pg/mL EGB-761
was administered 4 hours after 10 pM bilirubin was administered in the bilirubin'®+ginkgo' group, for a duration of 48 hours. Cell viability and
apoptosis were evaluated in both prophylaxis and treatment groups after the procedure.

Results: There was a 50% decrease in cell viability and a five-fold increase in apoptosis in the bilirubin'® group compared with the control group
(p<0.001, p<0.001). EGB-761 given for prophylaxis and treatment increased cell viability (p<0.001, p<0.001) and reduce apoptosis (p<0.001,
p<0.001) compared with the control group.

Conclusion: In this in vitro study, it was shown that bilirubin has a cytotoxic effect on astrocyte cells, and EGB-761 used for prophylaxis and
treatment reduced the cytotoxic effects of bilirubin.

Keywords: Bilirubin, Ginkgo biloba, neurotoxicity, newborn

oz

Amag: Yiksek serum bilirubin konsantrasyonu ile iliskili nérotoksisitenin mekanizmasi glinimiizde hala tam olarak agiklanamamustir. Bilirubinin
sitotoksik etkisi, astrositler ve noronlar da igeren degisik hiicre tiplerinde gdsterilmistir. Antioksidan, antienflamatuvar, antiapoptotik etkileri

oldugu bilinen Ginkgo bilobanin (EGB-761), hiperbilirubinemiye bagli nérotoksisitedeki koruyucu etkisi bilinmemektedir. Bu calismada
hiperbilirubinemiye bagl sitotoksisite olusturulmus yenidogan rat astrosit hiicre kiiltiirinde EGB-761'in etkisinin arastirilmasi hedeflendi.

Gereg ve Yéntem: Bir giinliik Wistar albino ratlardan modifiye Cole ve de Vellis ydntemi ile astrosit hiicre kiiltiirii elde edildi. indirekt bilirubinin
10 pM dozunda (TC, ) astrosit hiicrelerinin %50'sine toksik etkili oldugu saptandi. TUNEL boyama yontemiyle bilirubine bagli apopitotik hiicre
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Slimi degerlendirildi. EGB-761'in 10 ug/mL, 0,5 pg/mL konsantrasyonlarda hiicre canliligini sirasiyla %100 ve %110 artirdigi saptandi. Kontrol
grubuna ilag uygulanmadi. Calisma grubunda, koruyucu etki icin astrosit hicre kiltirine ginkgo'+bilirubin™ grubunda 10 pg/mL EGB-761
uygulandiktan 4 saat sonra 10 pM bilirubin, tedavi edici etki icin bilirlibin'®+ginkgo'™ grubunda 10 uM bilirubin uygulandiktan 4 saat sonra 10
Hg/mL EGB-761 48 saat siireyle uygulandi. islem sonrasinda hem profilaksi hem tedavi grubunda hiicre canliligi ve apoptozis degerlendirildi.

Bulgular: Kontrol grubuna gére bilirubin' grubunda hiicre canliliginda yaklasik %50 oraninda azalma, apoptozisde bes kat artis saptandi (p<0,001,
p<0,001). Profilaksi ve tedavi amaciyla verilen EGB-761'in kontrol grubuna gére hiicre canliigini artirdigi (p<0,001, p<0,001); apoptozisi azalttigi

saptandi (p<0,001, p<0,001).

Sonug: In vitro olarak yapilan bu calismada bilirubinin astrosit hiicrelerine sitotoksik etkili oldugu, profilaksi ve tedavi amaciyla verilen EGB-761'in

bilirubinin sitotoksik etkilerini azalttigi gosterildi.

Anahtar Kelimeler: Bilirubin, Ginkgo biloba, nérotoksisite, yenidogan

INTRODUCTION

Despite the developments in neonatology, neurotoxicity
caused by hyperbilirubinemia is still an important problem
in newborns. High bilirubin levels cause encephalopathy
and kernicterus, low bilirubin levels oxidative damage
in newborns. In newborns, the increase in bilirubin and
insufficient enterohepatic circulation cause high serum
levels of indirect bilirubin, which is dissolved in fat and can
easily pass cross the blood-brain barrier. Many mechanisms
have been suggested to explain the neurotoxic effect of
bilirubin. The basic cellular mechanism is the inhibition of
oxidative phosphorylation in neurons (1-3). High bilirubin
levels induced oxidative stress by increasing the formation
of free radicals in the brain. The harmful effects of the free
radicals continuously formed in biological systems are
prevented by neutralizing the effect of antioxidant defense
mechanisms. In newborns the insufficient antioxidant
defense mechanisms contribute to the development of
cerebral ischemia, excitotoxicity and neurodegenerative
processes in the nervous system (3). Several mechanisms
have been reported for bilirubin toxicity. High bilirubin
levels have been shown to increase apoptosis (2).

In bilirubin toxicity, the primary targets are glial cells and
neurons. Among nerve cells, neurons were shown to be more
susceptible to the toxic effects of bilirubin than astrocytes
(3,4). Astrocytes, the most intense cell group in the brain,
are critically important in protection of the central nervous
system as they provide metabolic and trophic support
to neurons, which also contribute to form blood-brain
barrier. Astrocytes are the first cells effected by bilirubin,
which eventually causes blood-brain barrier damage (4,5).
Astrocytes have been reported to be more resistant to
bilirubin-associated oxidative damage, firstly increased
expression of the pump, which removes bilirubin out of the
cell, and by their high antioxidant capacities (4). Astrocytes
have been used in many studies as an experimental
kernicterus model (3,4,6). Astrocytes are also thought to
play an important role in encephalopathy developed during
severe hyperbilirubinemia, and are potential targets in the
future treatment models. In this study, we used astrocytes to
assess the toxic effects of bilirubin.

Ginkgo biloba is an agent derived from the dried leaves
of this plant. Ginkgo biloba has been traditionally used
in China and Western countries for the treatment of
cerebrovascular diseases. The neuroprotective effects of
plants have were shown in numerous in vivo and in vitro
studies. Ginkgo biloba and its metabolites can cross the
blood-brain barrier, which provides healing in different
types of neurological damages, without side effects (7-
10). Ginkgo biloba extract shows its effect through its
flavonoid (22-27%) and terpenoid (5-7%) content (8).
Many mechanisms explaining the neuroprotective effect
of Ginkgo biloba were suggested in in vivo and in vitro
studies; these mechanisms are protection of mitochondrial
ATP synthesis, inhibition of apoptotic damage, suppression
of hypoxia induced membrane damage in the brain, and
increased expression of mitochondrial DNA encoding COX
Il subunitin of cytochrome ¢ oxidase and NF | subunitin of
NADH dehydrogenase (11,12). In animal studies, Ginkgo
biloba extract (EGB-761) was reported to have protective
effects against oxidative damage by removing free
radicals. Moreover, Ginkgo biloba increases the activities
of antioxidant enzymes such as superoxide dismutase,
catalase by the flavonoid fraction of the EGB-761 extract.
EGB-761 was reported that nitric oxide (NO) production
decrease by suppressing inducible NO synthase as well as
inhibiting malondialdehyde (MDA) (7,8,12).

Therefore, discovery of new agents that will decrease the
toxic effects of bilirubin has gained importance. Although,
most of these agents have given favorable results in
experimenter studies, only a few of them could be used
for clinic use. Although the antioxidant, antiapoptotic,
vasorelaxant, antiaggregant, anti-inflammatory effects of
EGB-761 have been shown, its effect on bilirubin toxicity
in astrocytes remain unclear. We started this study with the
hypothesis that Ginkgo biloba might be effective against
bilirubin neurotoxicity. This study investigates the effects
of Ginkgo biloba extract on newborn rat primary astrocyte
cell culture by modeling hyperbilirubinemia-associated
neurotoxicity.
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METHODS

Study Groups

Group |, the control group (n=6): No drug was administered.

Group I, bilirubin™ group (n=6): 10 uM bilirubin (Sigma
Aldrich, B 4126-1G, St. Louis, MO, USA) was applied to the
astrocyte cell culture for 48 hours.

Group ll, ginkgo™ group (n=6): 10 pg/mL ginkgo alkaloid
(EGB-761) (Ginkgo biloba Hevert injekt. Dil. D32 mL, Hevert-
Arzneimittel GmbH & Co. KG Nussbaum, Deutschland) was
applied to the astrocyte cell culture for 48 hours.

Group IV, ginkgo® group (n=6): 0.5 pg/mL EGB-761 was
applied to astrocyte cell culture for 48 hours.

Group V, four hours after 10 uM bilirubin was added to the
astrocyte cell culture, 10 pg/mL EGB-761 was added and
applied for 48 hours.

Group VI, bilirubin™+ginkgo®® group (n=6): Four hours after
10 uM bilirubin was added to the astrocyte cell culture, 0.5
pug/mL EGB-761 was added and applied for 48 hours.

Group VI, ginkgo'+bilirubin'® group (n=6): Four hours after
the addition of 10 pg/mL EGB-761 to the astrocyte cell
culture, 10 uM bilirubin was added and administered for 48
hours.

Group VI, ginkgo®+bilirubin™ group (n=6): Four hours
after 0.5 pg/mL EGB-761 was added to the astrocyte cell
culture, 10 uM bilirubin was added and administered for 48
hours.

Cell Cultures

The study was launched with the Pamukkale University
Ethics Committee's approval, dated 19.08.2011, and
numbered 2011/031. The study was conducted in
accordance with the Declaration of Helsinki. Astrocyte
cell cultures were prepared from the brains of 1-day-
old Wistar albino rat pups using a modified version of
Cole and de Vellis' shake off method (13,14). Following
decapitation, brains were extracted and meninges were
fully trimmed. The brains were mechanically minced and
dissociated before being sieved through a nylon mesh
(pore size of 70 m; Millipore). Cells were spun at 1500
rom/min for 5 minutes using a benchtop centrifuge, and
the cell pellets were resuspended in Dulbecco’s Modified
Eagle Medium/F12 (DMEM/F12) (DMEM/Ham’s F-12 1:1,
500 mL, Biochrom, Berlin, Germany), which contained
10% heat inactivated fetal bovine serum (FBS) (Hyclone,
100 mlL, Thermo Scientific, Cromlington, UK), 500 pl
gentamisin (Gentamisin, 10 mg/10 mL, Sigma Aldrich,
St Louis, USA) and 5 mL fungisone (Gibco Antibiotic-
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Antimycotic, 25 pg/mL amphoterisin B, 100x/100 mL,
Invitrogen, New York, USA). For primary neuron cell
culture, the resuspended cells were seeded in 75-cm?
flasks previously coated with 10 pg/mL of poly-D-lisine
(Sigma-Aldrich, St Louis, USA). Cells were incubated in
a humidified CO, incubator at 370C, 5% CO,, and 95%
humidity, with medium changes every 3 days (Figure 1).
Macrophages and loosely attached cells were removed
from the astrocyte monolayer after 8-10 days of culture
by shaking cultures at 150 rpm for 1 hour (Figure 1). The
oligodendrocytes on top of a confluent monolayer of
astrocytes were then dislodged by orbital shaking at 150
rom for 24 hours. The media containing floating cells,
microglia, and oligodendrocytes were transferred to
separate flasks. At the bottom of the flasks, astrocyte cells
were collected and the cell pellets were resuspended
in astrocyte medium [DMEM/F12 containing 500 L
gentamisin, 5 mL fungizone, 15% FBS, 5 mL L-glutamine
(Gibco L-Glutamine-200 mM, 100x/100 mL, Invitrogen,
New York, USA)] and 500 pL insulin (Human insulin <rh>,
0.5 mg/mL, Biochrom, Berlin, Germany). The method
for preparing astrocytes is been estimated to produce
cultures with a purity of approximately 95% astrocytes.
Stock unconjugated bilirubin (UCB) was prepared in 0.1
N NaOH and stored at 40 °C in the dark before being
used. Under sterile conditions, the stock UCB solution
was further diluted with astrocyte medium and added to
cultures at various concentrations. Ginkgo biloba (EGB-
761) was purchased from Biochrom.

Determination of Astrocyte Cell Viability and UCB and
Ginkgo Biloba Concentrations

Cells were seeded in 96-well plates (3x10* cells/well). After
24 hours, the cells were treated with UCB at the following
concentrations: 400 pM, 200 uM, 100 uM, 80 pM, 60 uM, 40
uM, 20 uM, 10 M, 8 uM, 5 uM, 4 uM, 2 uM, 1 uM, and 0.5
pM for 48 hours. Astrocyte cells were also treated with EGB-
761 at the following concentrations: 60 pg/mL, 40 pg/mL, 20
pg/mL, 10 ug/mL, 8 ug/mL, 6 ug/mL, 4 ug/mL, 2 ug/mL, 1
pg/mL, and 0.5 pg/mL. Cell viability was measured using the
luminetric method by Becerir et al. (15).

Apoptosis Evaluation

To investigate any protective and/or curative effects,
cells were treated with IC,; values of bilirubin before or
after 4-h treatment with EGB-761. The cells were washed
with phosphate-buffered saline and trypsinized after 24
hours of incubation. Apoptosis was determined using
the deoxynucleotidyl transferase (TdT)-mediated dUTP
nick end labeling (TUNEL) method. TUNEL staining was
performed using the ApopTag plus Peroxidase in situ
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Apoptosis Detection (Millipore) kit as per the manufacturer’s
instructions. Each sample had at least five random
microscopic fields counted, and the mean values were
expressed as a percentage of apoptotic nuclei (16).

Statistical Analysis

Statistical packages for social sciences (SPSS) (SPSS for
Windows 17.0; SPSS, Chicago, Illinois, USA) software was
used to computation the data on a computer. The statistical
significance of the study groups was determined using
both parametric (paired samples t-test) and non-parametric
tests (Kruskal-Wallis and Mann-Whitney U). Data were
tested for conformity to the normal distribution. ANOVA
and posthoc tests were used among the parametric tests
when comparing means in the data conforming to a normal
distribution. All data were presented in the form of mean
+ standard deviation. Statistical significance was set at
p<0.05.

Figure 1. Neuron cell (A), astrocyte cell (B)
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Figure 2. Concentration-response curve of UCB
UCB: Unconjugated bilirubin

RESULTS

Determining the Bilirubin
Concentrations for Testing

and Ginkgo Alkaloid

Cell vitality was measured in 48-hour astrocyte cultures after
different concentrations of bilirubin were administered.
Figure 2 depicts the results as a percentage of cell vitality
+ standard deviation at the studied bilirubin concentration.
The results showed that increasing bilirubin concentrations
concentration-dependently reduced cell viability. The
concentration of indirect bilirubin that has a toxic effect on
50% of astrocyte cells (TC,) was determined to be 10 pM
and was used in cytotoxicity and apoptosis tests.

Cell vitality was determined after administration of different
concentrations of EGB-761 in 48 hour-cultured astrocytes.
Figure 3 depicts the results as a percentage of cell vitality
+ standard deviation for each EGB-761 concentration
administered. The concentrations of ginkgo alkaloid
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Figure 3. Concentration-response curve of Ginkgo biloba
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that increase cell vitality by 100% and most (110%) were
determined to be 10 pg/mL and 0.5 pg/mL, respectively,
and these concentrations were used in cytotoxicity
measurements. EGB-761 at 10 pg/mL concentration was
foundto be the most effective ginkgo alkaloid concentration
for apoptosis and was used in apoptosis tests.

Cytotoxicity Assessment

Cell vitality of the groups was evaluated in 48-hour cultures.
At the outset, cell vitality was assumed to be 100%. Cell
vitality reached 147.1£25.2% in the control group, and
69.9+5.7% in the B'® group compared to the outset. The
reduction in the cell vitality in the B group compared to
the control group was found to be statistically significant
(p<0.001). Cell vitality was observed as 151.5£14.8% in the
G group, and 162.7£10.3% in the G%° group. Increases in
cell vitality in the control, G and G®° groups compared
with the B group were found to be statistically significant
(p<0.001). Compared to the onset, cell vitality was observed
as 117.9+16.4% in the B"+G™ group, 105.5£12.3% in
B+G% group, 134.4+18.8% in G®*+B'" group, and
147.2+10.2% in the G'°+B™ group. In G'%+B'" and G*5+B'°
groups, the increase in cell vitality was not different
compared to the control groups (p>0.05). A significant
reduction was observed in cell vitality in the B"*+G™ and
B'0+G% groups (p=0.039, p=0.001, respectively) compared
to the control group (Figure 4).

Apoptosis Detection

Apoptosis in astrocyte cells was assessed in 48-hour
cultures. Apoptosis was found to be 4.1+0.6% in the
control group (Figure 5), 19.1+2.3% in the B'® group (Figure
5), 5.2+0.9% in the G™ group (Figure 5), 9.2£1.6% in the
G'%+B'" group (Figure 5), and 10.7+1.6% in the B'9+G'"
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Figure 4. Alterations of the astrocyte cell viability in the groups (%)

*Decrease of the cell viability of the group B compared to the control, G°°,
G group (p<0.001)
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group (Figure 5). Apoptosis was significantly higher in the
B'® group than in the other groups (p<0.001). Apoptosis
was also higher with combined bilirubin and Ginkgo biloba
administration compared to Ginkgo biloba alone.

DISCUSSION

Primary cell culture systems are very useful for toxicological
and neurotoxicological studies, and have been used in the
assessment of susceptibility of different neuron cells to
toxins (17). Astrocytes, which provide metabolic, trophic
support to the neurons, which are of critical importance
in protection of the central nervous system, and are more
resistant to oxidative damage than neurons, protect
neurons from toxic damage in case of damage of blood-
brain barrier (4,5). Astrocytes are thought to play an
important role in encephalopathy developing during severe
hyperbilirubinemia, and to be potential targets in the future
treatment models (5,17). In bilirubin toxicity, main target is
glial cells and neurons (3,4).

It was shown that bilirubin-associated damage is more
persistent in neurons compared to astrocytes, of which
the damage is mostly reversible. Silva et al. (4) reported
that neurons are more susceptible to bilirubin toxicity than
astrocytes.

In in vitro studies, threshold value for the neurotoxic effect
of UCB was shown to be within a broad range, starting from
as low as 70 nM (1,18,19). The fact that differences in toxic
bilirubin concentrations are likely resulted from different
methods, cell function and maturation and variation in the
duration of bilirubin exposure (1). In the study by Tastekin
et al. (20), TC,, concentration in primary cerebellar cell
culture was found as 10 uM. In our study, indirect bilirubin
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Figure 5. Evaluation of apoptosis in the groups
*Apoptosis of the B'® compared to the other group (p<0.001)
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was administered at the concentrations of 0.5-400 uM to
primary astrocyte cell culture, and TC,, was found at 10
uM, as in the studies by Berns et al. (21) and Becerir et al.
(15). Hence, bilirubin at 10 pM concentration was used in
cytotoxicity and apoptosis tests. In our experiments, the cell
death rate was higher at increased bilirubin concentrations
as was reported by Ostrow et al. (1), Kumral et al. (5) and
Becerir et al. (15).

Our study found that EGB-761 administered both
prophylactically and therapeutically decreased bilirubin
cytotoxicity by leading to a significant increase in cell
vitality and a significant decrease in apoptosis in astrocyte
cell culture. Many studies have been conducted for
the prevention of bilirubin neurotoxicity using different
agents NMDA channel antagonist MK-801, L-carnitin,
glycoursodeoxicolic acid, taurine acting by blocking
intracellular calcium increase, minocycline (20,22,23) that all
have protective effects in neurons against oxidative damage
associated with bilirubin.

This study investigated the bilirubin anti-neurotoxicity and
therapeutic effects of Ginkgo biloba, which has previously
shown to have neuroprotective effects on bilirubin
neurotoxicity (7,9). In our study, approximately 100%
cell vitality was attained with 10 pg/mL dose of Ginkgo
biloba, and 110% with 0.5 pg/mL. This dose is reported
in the literature to be within the effective dose interval
(7). Bastianetto et al. (9) showed that, in beta amyloid-
induced neurotoxicity in mixed hippocampal cell culture,
10 pg/mL and 100 ug/mL doses of EGB-761 prevented
apoptosis. In our study, Ginkgo biloba increased cell
vitality up to 162.7+10.3% while bilirubin decreased
cell vitality to (69.9£5.7%). Pre and post applications
of EGB-761 increased cell viability in bilirubin-treated
cells. Preadministration of Ginkgo biloba had showed
slightly better cell viability compared to the treatment
group. In conclusion, EGB-761 was shown to provide
a neuroprotective effect through administration both
prophylactically and therapeutically.

The study by Oyama et al. (24) demonstrated decreased
formation of hydrogen peroxide and reactive oxygen
radicals in Ginkgo biloba treated cerebellar neuron cells
in dose-dependent way. It is reported that Ginkgo biloba
decreases intracellular calcium concentrations associated
with the glutamate receptor agonist kainate in rat cerebellar
neurons (25) and decreases calcium dependent oxidative
metabolism (26). Ginkgo biloba substantially improves cell
viability in hydrogen peroxide applied neuron cells (27).

Bilirubin-associated apoptotic cell death is thought to
develop due to excitotoxicity occurring as a result of

NMDA receptor activation, the disruption of mitochondrial
functions, proapoptotic Bax translocation, decrease in
Na-K ATPaz activity, increase in intracellular calcium level,
intracellular cytochrome ¢ increase, and disruption of
cytoskeleton, lipid peroxidation and protein oxidation
associated with oxidative stress (2,4,6,18,20,28). EGB-761
prevents bilirubin-associated neurotoxicity by protecting
mitochondrial functions, preventing the cells from oxidative
damage by increasing antioxidant enzyme activities, and
decreasing proapoptotic caspase-3, Bax, c-Myc, and p-53,
increasing antiapoptotic Bcl-2 activity (10,11,29,30). In our
study, Ginkgo biloba was found to reduce bilirubin-induced
apoptosis by half prophylactically and therapeutically.

EGB-761 may have neuroprotective effects by preventing
cell neurons from oxidative, nitrosative damage and by its
antiapoptotic properties.

This study clearly shows that bilirubin has neurotoxic effects
on astrocytes in vitro and that Ginkgo biloba prophylactically
and therapeutically substantially decreases the neurotoxic
effects of bilirubin. The protective effects of Ginkgo biloba
may occur through its antioxidant, antiapoptotic, anti-
inflammatory, anti-nitrosative and anti-excitotoxicity effects.
Further studies must elucidate the exact mechanisms of
Ginkgo biloba, which may have future potential in use of
treatment of bilirubin-associated neurotoxicity in newborns.

CONCLUSION

Despite the developments in neonatology, neurotoxicity
caused by hyperbilirubinemia is still an important problem
in newborns. The mechanism of neurotoxicity associated
with high serum bilirubin concentrations is still not fully
elucidated. The cytotoxic effect of bilirubin has been
demonstrated in various cell types, including astrocytes
and neurons. Our study found that EGB-761 administered
both prophylactically and therapeutically decreased
bilirubin cytotoxicity by leading to a significant increase
in cell vitality and a significant decrease in apoptosis in
astrocyte cell culture. Further studies must elucidate the
exact mechanisms of Ginkgo biloba, which may have
future potential in use of treatment of bilirubin-associated
neurotoxicity in newborns.
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Comparison of Perioperative Results of the Use of a
Double-Lumen Tube and Laryngeal Mask Airway in
Video-assisted Thoracoscopic Wedge Resection: A
Retrospective Clinical Study

Video Yardimli Torakoskopik Wedge Rezeksiyonunda Cift Limenli Tip
ve Laringeal Maske Hava Yolu Kullaniminin Perioperatif Sonuclarinin
Karsilastiriimasi; Retrospektif Klinik Calisma
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ABSTRACT

Objective: To evaluate the feasibility and safety of double-lumen tube (DLT) endotracheal intubation and laryngeal mask airway (LMA) use in the
airway management of patients undergoing general anesthesia in thoracoscopic surgery of primary spontaneous pneumothorax.

Methods: For this retrospective observational study, patients were assigned to the LMA group (n=68) and DLT group (n=52) according to
the airway method used. Perioperative clinical parameters of patients in both groups were collected through an institutional computer-based
documentation system. The SPSS 22.00 program was used for data analysis.

Results: There was no statistically significant difference between the groups in terms of demographic and surgical data (p>0.05). After induction,
heart rate (p=0.026) and mean blood pressure (p=0.019) were found to be statistically higher in the DLT group than the LMA group in the T,
period when patients were treated with LMA or DLT. When the mechanical ventilation data of both groups were compared, plateau pressure,
peak pressure, driver pressure, compliance, and calculated mechanical power values were statistically similar between the two groups. The
number of patients experiencing sore throats during the postoperative period was significantly lower in the LMA group (n=11, 16.17%) than that
in the DLT group (n=12, 23.07%) (p=0.034).

Conclusion: Compared with DLT, the use of an LMA in patients for airway management in video assisted thoracoscopic wedge resection can be
performed safely and successfully, providing more stable hemodynamics and similar mechanical ventilation parameters.

Keywords: Laryngeal mask airway, endotracheal intubation, double-lumen tube, wedge resection, primary spontaneous pneumothorax

6z

Amag: Bu calisma, primer spontan pnémotoraks tedavisi icin torakoskopik cerrahi gegiren hastalarda anesteziye bagl hava yolu yonetiminde
cift [imenli tp (CLT) ile endotrakeal entlibasyon ve laringeal maske hava yolunun (LMA) uygulanabilirligini ve giivenligini degerlendirmekte ve
karsilagtirmaktadir.

Gere¢ ve Yéntem: Retrospektif gozlemsel calisma desenindeki bu ¢alisma icin hastalar basvuru sirasina gére ardisik olarak, LMA grubuna (n=68)

ve CLT grubuna (n=52) atandi. Her iki gruptaki hastalardan perioperatif klinik parametreler kurumsal bilgisayar tabanli dokiimantasyon sistemi
araciligiyla toplandi. Verilerin analizi igin SPSS 22.00 programi kullanild.
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Bulgular: Gruplar arasinda demografik ve cerrahi veriler agisindan istatistiksel olarak anlamli fark saptanmadi (p>0.05). indiiksiyon sonrasi LMA
veya CLT ile hastalara miidahale yapildigi T, periyodunda kalp hizi (p=0.026) ve ortalama kan basinci (p=0.019) CLT grubunda istatistiksel olarak
yiksek saptandi. Her iki grupta mekanik ventilasyon verileri karsilastinldiginda ise plato basinci, tepe basinci, striici basinci, kompliyans ve
hesaplanan mekanik giic degerleri iki grup arasinda istatistiksel olarak benzerdi. Postoperatif ddnemde bogdaz agrisi yasayan hasta sayisi LMA
grubunda (n=11, %16.17) CLT grubuna (n=12, %23.07) gére anlamli olarak daha dustkti (p=0.034).

Sonug: CLT ile kargilastinldiginda video yardimli torakoskopik wedge rezeksiyonu cerrahisinde hava yolu yénetimi igin hastalara LMA uygulanmasi
daha stabil hemodinami ve benzer mekanik ventilasyon parametreleri saglayarak giivenli ve basarili sekilde gerceklestirilebilir.

Anahtar Kelimeler: Laringeal maske hava yolu, endotrakeal entiibasyon, ¢ift [imenli tiip, wedge rezeksiyon, primer spontan pnémotoraks

INTRODUCTION

Primary spontaneous pneumothorax (PSP) is a disease
characterized by the partial or total collapse of the
lung, which is particularly common in young and tall
men (1). It is usually possible to expand the lung using
tube thoracostomy, but surgery is required for treating
prolonged or
thoracoscopic wedge resection is a promising surgical
treatment for prolonged PSP (2). In wedge resection
procedures in video-assisted thoracoscopic surgery
(VATS), one-lung ventilation (OLV) with the operated
lung collapsed is considered mandatory to create
a surgical field. To provide this condition, general
anesthesia with double-lumen endobronchial intubation

recurrent PSP cases. Video-assisted

is applied. However, possible complications of double-
lumen endobronchial intubation have been reported
in the literature (3,4). Problems such as sore throat and
hoarseness are common in the postoperative period
because double-lumen tubes (DLTs) are more difficult to
manipulate during intubation and have a larger diameter
than single-lumen tubes (5). Tracheal rupture is the most
serious complication that can be experienced. In addition,
barotrauma and volutrauma may be seen due to OLV (6,7).
In addition, the bronchoscopy performed for the duration
of the procedure and the localization control of the tube
can prolong the anesthesia period of the patient.

In this minimally invasive surgical technique, an alternative
method has been sought to prevent complications caused
by DLT, and laryngeal mask airways (LMA) have been tried in
different studies for airway management in VATS. The results
obtained show that the use of LMA for airway management
is promising (8). However, these studies were conducted
on a small number of patients and compared with single-
lumen endotracheal tubes (ETT). However, the use of LMAs
in thorax surgery is still very limited.

There is no study in the literature examining the
effectiveness of DLT and LMA in thoracoscopic wedge
resection procedures. Our hypothesis was hat LMA would
provide a more comfortable postoperative period for
patients. This study provided additional evidence on this
issue and to evaluate the intraoperative efficacy, safety, and
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postoperative results of LMA use in this procedure through
comparison with DLTs.

METHODS

Study Design and Patients

Approval this study was approved by the Clinical Research
Ethics Committee of Bakirkdy Dr. Sadi Konuk Training and
Research Hospital (decision no: 2022-04, date: 21.02.2022).
For the study, the records of patients who underwent
wedge resection with the VATS technique between
January 1%, 2020, and December 31¢, 2021, were reviewed,
retrospectively.

The inclusion criteria were defined as patients with unilateral
PSP requiring thoracoscopic wedge resection, aged 18 years
and over, American Society of Anesthesiologists physical
status I-ll, and mallampati score I-Il. The exclusion criteria
were data loss, body mass index >30 kg/m?, and history of
previous thoracic surgery. The institutional computer-based
documentation system and patient follow-up forms were
used as data collection tools. A total of 120 consecutive
patients who met the inclusion criteria were analyzed
in either the DLT or LMA groups according to the airway
control method used. All surgeries were performed by the
same surgeon (S.K.) and anesthesiologist (G.S.). The study
was conducted in accordance with the principles set in the
Declaration of Helsinki (as revised in 2013).

General Anesthesia Technique

Before surgery, 22-gauge vascular access was established
in all patients, and an infusion with 2-4 mL/kg/st Ringer's
lactate solution was initiated for rehydration. Standard
monitoring  was using electrocardiography,
noninvasive blood pressure, and peripheral oxygen
saturation. After monitoring, 0.03-0.05 mg/kg midazolam
was administered to all patients for premedication. In the
DLT group, after induction was achieved using 2 mcg/kg
fentanyl, 3 mg/kg propofol, and 0.8 mg/kg intravenous
rocuronium, the patients were intubated with a left-sided
DLT suitable for their weight and height. The position of
the DLT was confirmed through auscultation and fiberoptic
bronchoscopy. In the LMA group, after induction was
achieved with 1.5 pg/kg fentanyl, 2 mg/kg propofol, and

achieved
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0.2 mg/kg intravenous rocuronium, a number 3 LMA was
placed for women and number 4 for men. The preferred
LMA was i-gel (Intersurgical Ltd, Berkshire, UK®).

During OLV, mechanical ventilation of the lung was adjusted
to maintain normocapnia and prevent hypoxemia (tidal
volume: 3-4 ml/kg, inspiratory, and expiratory ratio: 1:1-
1:2, frequency: 15-18, end-tidal carbondioxide (ETCO,)
concentration, 35-45mm Hg), a peak airway pressure of more
than 30 cm H,O was not desired. Anesthesia was maintained
with 60-100% oxygen at a flow rate of 3 L/min, and 0.8-1%
MAC sevoflurane and IV remifentanil (0.05-0.1 mcg/kg/min)
infusion. When the surgical field was closed, all patients
were administered 0.7 mg/kg IV meperidine hydrochloride
for postoperative analgesia and 4 mg ondansetron for
nausea and vomiting prophylaxis. At the end of the surgery,
all patients were followed up in the recovery room with
mask O, (2 L/min) support after extubating. Those with a
modified Aldrete score =9 were sent to the ward. To provide
analgesia in the postoperative period, tenoxicam 20 mg IV
twice per day and paracetamol 1g IV three times per day
were administered to all patients. Tramadol hydrochloride
(1 mg/kg) was administered as rescue analgesia to patients
with pain scores >4.

Data Collection

Hemodynamic data, mechanical ventilation settings,
airway pressures, and compliance of the patients when the
patient was monitored (T,), immediately after intubation
(T,), after clamping in the DLT group, after carbondioxide
(CO,) insufflation in the LMA group (T,), when the surgical
field was closed (T,), at the end of surgery (T,), and after

extubation (T,) were recorded. Only hemodynamic data
were recorded because the patient was awake during the
T, and T, periods. Driving pressure was calculated using the
formula [P plateau- positive end-expiratory pressure (PEEP)],
and mechanical power (J/minute) was calculated using the
formula [0.098 x tidal volume x respiratory rate x (Ppeak-1/2
x driving pressure)]. In addition, patients were evaluated in
terms of duration of anesthesia, surgical duration, length of

hospital stay, and postoperative complications.

Surgical Technique

Under general anesthesia, the patient was placed in
the lateral decubitus position in the DLT group and the
semilateral decubitus position in the LMA group, and
three port incisions were made on the upper side of the
patient where the surgery was planned. The lung that
underwent surgery in the DLT group collapsed by blocking
the airway. In the LMA group, after the port placement,
CO, gas was insufflated into the thoracic cavity at a

pressure of 8-10 cm H,O and the lung collapsed. Surgical
exploration was performed by placing 30° optics through
the lowest port.

After detecting the bullous area, which is generally located
in the upper lobe of the lung, air leak control is performed.
Wedge resection was performed on the ruptured and non-
ruptured bulla area using an endoscopic stapler. After the
wedge resection, air leakage control was repeated. A partial
pleurectomy was performed on the apicolateral region of
the parietal pleura. At the end of the surgery, 32-French
thoracic drains were placed through the port incisions and
the procedure was completed. All surgeries were performed
by the same surgeon (S.K\).

Outcome Measurements

The primary outcome of the study was to determine
the mechanical power values. These are predictors of
mechanical ventilation-associated lung injury (VILI) that
may develop due to airway dynamics in the DLT and LMA
groups. Secondary outcomes were the determination
of intraoperative hemodynamic and airway pressure
parameters. In addition, the length of hospital stay and
postoperative pulmonary complications were recorded.

Statistical Analysis

The G*Power 3.1.9.2 program was used to calculate the
sample size of the study. A pilot retrospective study was
conducted with ten patients from each group to determine
the minimal sample size for the primary outcome. The
mean mechanic power value was 7.25+1.16 in the group
LMA and 8.47+1.85 in the group DLT. An effect size 0.790
and a error=0.05 with a power of 95% was assumed so that
each group had at least 43 participants. We included 68
patients in group LMA and 52 patients in group DLT due to
the possibility of dropouts. Patient data from the pilot study
were not included in the main study.

The data collected in the study were evaluated using the
SPSS 22.00 program for Windows 10. The Kolmogorov-
Smirnov test was used to check the normality of the data
distributions. For descriptive statistics, categorical variables
are given as percentages (%) and numerical variables
as mean = standard deviation. In the comparison of the
guantitative data of the two groups when the normality
conditions were met, the two-sample independent t-test
was used, and Fisher's Exact test was used when the variables
were qualitative. The Mann-Whitney U test was used for
quantitative variable data comparisons where normality
conditions were not met. The statistical significance level of
alpha was set as p<0.05.
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RESULTS

The files of 158 patients who had undergone thoracoscopic
wedge resection were retrospectively analyzed for the
study. Due to missing data and other exclusion criteria, 22
patients from the LMA group and 16 patients from the DLT
group were excluded from the study. In total, the data of
120 patients were analyzed (Figure 1). The demographic
and surgical data of the study are summarized in Table 1.
There was no statistically significant difference between
the groups in terms of age, sex, duration of anesthesia and
surgery, and the side of the surgery (p>0.05).

When the intraoperative haemodynamic data of the
patients were compared, heart rate and mean blood
pressure were found to be statistically higher in the DLT
group in the T, period when the LMA was placed after
induction or intubation with DLT was performed (p<0.05)
(Table 2). When the mechanical ventilation data in both
types of airway management types were compared, no
statistically significant difference was found in terms of
applied PEEP, tidal volume, respiratory rate, and a fraction of
inspired oxygen values (Table 3). Similarly, airway pressures
and compliance were compared according to the airway
technique used. There was no difference between the two
groups in terms of plateau pressure, peak pressure, driver
pressure, and compliance values. The mechanical power
values calculated according to the applied tidal volume,
respiratory rate, and formed airway pressures were also

158 patients were assessed for eligibility between 1 Jan 2020 — 31 Dec 2021
(90 patients - LMA / 68 patients - DLT)

Enroliment

38 patients excluded

ASA = lIl (n=3)

Missing data (n=12)

Applied by other clinicans (n=16)
BMI >30 kg/m? (n=4)
Re-operation (n=3)

‘ 120 patients included in the study ‘

l A
Allocation

Allocated to LMA group (n=68) L‘—rJ Allocated to DLT group (n=52)

Analyzed (n=68) Analyzed (n=52)

Analysis
Excluded from analysis (n=0) Excluded from analysis (n=0)

Figure 1. CONSORT flow chart of the study

LMA: Laringeal mask airway, DLT: Double-lumen tube, ASA: American Society
of Anesthesiologists, BMI: Body mass index
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statistically similar between the two groups (Table 4). When
switching to OLV in the DLT group, 43 patients had excellent
operative lung collapse and five patients had good. In
the other four patients, the lungs did not collapse. The
patients were re-evaluated with a bronchoscope, necessary
manipulations were made, and the lungs were colocated. In
the LMA group, ventilation was not sufficient in two patients
after LMA placement, and they were changed to a higher
numbered LMA. In both groups, the surgical procedure
was completed with the VATS technique. There was no
difference between the groups in terms of postoperative
complications. The recurrence of pneumothorax occurred
in two patients in the LMA group, expansion returned
limited in two patients in the DLT group, and pneumothorax
recurred in a patient after surgery. Chest drainage time, and
hospital stay were also similar between the groups. The
number of patients experiencing sore throat during the
postoperative period was significantly lower in the LMA
group (Table 1).

DISCUSSION

Today, the thoracoscopic wedge resection technique
performed for treating prolonged PSP is commonly
performed with DLT intubation and OLV. In this study, we
compared the efficacy, safety, and perioperative results of
the use of LMAs in the surgical treatment of PSP with the
use of DLTs to prevent complications of traditional airway
management (4-7). Intraoperative and postoperative results
from airway management with LMAs provided results similar
to those of intubation with DLTs. Therefore, our study shows
that thoracoscopic wedge resection can also be performed
safely under the LMA.

In traditional thoracoscopy procedures, OLV with DLT is
applied to provide the surgical field (9). However, strategies
applied during OLV can cause barotrauma and volutrauma.
In addition, DLTs themselves can lead to lung injury due
to mechanical strain and lower respiratory tract infections
(10,11). In addition, various complications such as airway
spasm, vocal cord paralysis, laryngeal edema and tracheal
stenosis, can be seen more frequently with the use of DLT
(12). ETT or cuff erosion damage can result in tracheal
stenosis. An overinflated endotracheal cuff may develop
during pressure necrosis of the tracheal mucosa, resulting in
tracheal constriction. Following DLT intubation, stenosis is
defined as thickening of the tracheal wall and accompanying
luminal narrowing, most typically in the left or right major
bronchial region at the level of the ETT balloon (13).

Another airway method that can be used as an alternative to
DLTs during general anesthesia is LMA. Cases in which LMAs
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Table 1. Demographic, anesthetic and surgical data

LMA group DLT group
(n=68) (n=52) P

Age (year) 27+6.18 28+6.55 0.672
Sex
Female 8 (11.8%) 8 (15.4%)

0.753
Male 60 (88.2%) 44 (84.6%)
Height (cm) 176.76+.4.28 179.85+7.31 0.159
Weight (kg) 63.88+8.41 67.69+7.89 0.217
BMI (kg/m?) 20.85+2.60 20.89.8+1.80 0.963
ASA
| 36 (52.9%) 24 (46.2%)

0.713
Il 32 (47.1%) 28 (53.8%)
History of nicotine dependence 36 (52.9%) 28 (53.8%) 0.961
Duration of anesthesia (min) 63.41+£10.94 83.08+12.67 <0.001*
Duration of surgery (min) 51.65+9.12 55.38+12.15 0.344
Operation side
Right 52 (76.5%) 28 (53.8%)

0.193
Left 16 (23.5%) 24 (46.2%)
ARISCAT score 24.65+2.66 29.08+8.43 0.066
Hypoxemia - - n/a
Postop pulmoner complication 2 (11.8%) 2 (15.4%) 0.862
Sore throat 11 (16.17%) 12 (23.07%) 0.034*
Chest drainage time (day) 2(1-3) 2 (1-3) 0.561
Lenght of hospital stay (day) 3.17+0.38 3.32+0.63 0.095

*p<0.05 shows statistical significance. Data are presented as the mean and standard deviation, median or number of patients (%) in each group. ASA: American
Society of Anesthesiologists, BMI: Body mass index, ARISCAT score: Assess respiratory risk in surgical patients in Catalonia score, DLT: Double-lumen tube, LMA:

Laringeal mask airway

were successfully used in surgeries such as spontaneous
pneumothorax and Nuss procedures performed with the
VATS technique have been shown in the literature (8,14-16).

Compared with DLT, the use of LMA in thoracic surgery
has many advantages. It is easy to use, does not require
a laryngoscope for its insertion, usually does not require
muscle relaxants, is successfully inserted in a short time, and
postoperative sore throat is rare. In our study, the LMA was
placed in a very short time, around 10-20 seconds, allowing
the surgery to start quickly.

In DLT, on the other hand, there was a delay while waiting
for the muscle relaxant effect, and the placement of the
tube after intubation was confirmed by both auscultation
and using a bronchoscope. Therefore, although the
duration of surgery was similar in both groups, the duration
of anesthesia was found to be significantly longer in the DLT

group.

Tracheal intubation with DLT requires satisfactory mouth
opening and full suppression of airway reflexes during
tube manipulation because the tube diameter is larger
and advanced to the main bronchus. For this reason, the
use of deep anesthesia and high-dose muscle relaxants in
patients using DLT may cause the recovery time and thus
the anesthesia time to be prolonged, especially in short
cases such as wedge resection. LMA, on the other hand,
is placed by advancing from the oropharynx to the larynx,
and because it does not contact the epiglottis and trachea,
it stimulates the airway reflexes less than DLT. Therefore,
muscle relaxant agents are generally not needed in patients
using LMAs. In the presented study, the muscle relaxant
dose used in the LMA group was one-quarter of that used
in the DLT group. In addition, the infusion dose of the
opioid analgesic agent (remifentanil) used for anesthesia
maintenance was also statistically significantly lower.
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Table 2. Comparison of hemodinamic data between groups
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Table 3. Comparison of mechanic ventilation parameters
between groups

LMA group DLT group
(n=68) (n=52) P LMA group DLT group
(n=68) (n=52) P

SpO,

PEEP
T, 99.00+0.86 99.46+0.96 0.107

T, 5(3-5) 5(3-5) 0.699
T, 98.82+1.33 98.08+2.39 0.579

T, 5(3-6) 5(3-7) 0.857
T, 98.59+1.17 97.69+2.72 0.606

T, 5 (3-6) 5(3-6) 0.382
T, 98.88+1.05 98.46+2.02 0.929

Te 5 (5-6) 5(5-5) 0.317
T 98.80+1.26 99.50+0.75 0.189

Respiratory rate
T, 98.41+1.41 98.62+1.04 0.795

T, 15 (12-19) 17 (13-19) 0.132
HR

T, 15(12-18) 17 (12-19) 0.063
T, 81.06+14.15 85.15+9.45 0.351

T, 15(12-18) 16 (12-19) 0.460
T, 72.65+16.18 84.54+9.39 0.026*

T, 15(12-17) 13(12-18) 0.667
T, 71.65+12.97 72.00+13.39 0.942

Tidal volume
T, 70.82+13.13 71.00+£13.91 0.972

T, 479.35+46.84 488.31+32.36 0.561
T 67.60+£10.52 69.38+4.89 0.659

T, 426.41+73.43 381.54+82.44 0.127
T, 84.76+9.37 87.69+13.98 0.498

T, 421.12+78.57 398.85+67.06 0.420
MAP

T, 433.47+72.31 486.50+9.19 0.487
T, 65.76+£10.74 66.92+14.77 0.805

FiO
T, 66.94+1628  78.31%7.77  0.019* T

T, 50 (40-60) 50 (40-70) 0.427
T, 65.06+12.41 63.38+10.36 0.698

T, 45 (40-65) 50 (35-80) 0.454
T, 64.65+8.47 59.62+9.33 0.134

T, 45 (40-60) 50 (35-80) 0.659
T, 63.00+7.47 58.63+5.20 0.157

Te 50 (40-55) 47 (40-55) 0.621
T, 73.88+15.22 76.08+9.55 0.633

e ETCO

*p<0.05 shows statistical significance. Data are expressed as the mean and 2
standart deviation in each group. LMA: Laringeal mask airway, DLT: Double- T 40 (32-47) 41 (36-47) 0.454
lumen tube, SpO,: Peripheral oxygen saturation, HR: Heart rate, MAP: Mean 2
arterial pressure, T,: Monitoring time, T,: After intubation, T.: After clamping T, 40 (35-48) 40 (31-48) 0.721
in the DLT group, after carbondioxide insufflation in the LMA group, T,:
Closing time, T,: End of surgery, T,: After extubation T, 40 (35-44) 38 (29-43) 0.159

T 39 (34-44) 34 (32-43) 0.074

The i-gel used in the study is a new-generation LMA, and
thanks to its soft silicone structure, it interacts with body
temperature, fits more comfortably in the laryngopharynx,
and causes less mechanical trauma than traditional
LMAs (17,18). Generally because LMAs are non-invasive,
different respiratory complications such as sore throat,
bronchospasm, laryngeal edema, recurrent laryngeal nerve
palsy, vocal cord injury, and tracheal rupture are prevented
in patients (19). In this study, the incidence of sore throat was
found to be higher in the DLT group, albeit not statistically
significant.

When the hemodynamic data of both groups were
compared, we found that hemodynamic parameters such
as mean arterial pressure and heart rate during airway
intervention were lower in the LMA group. This indicates
that patients were exposed to less airway stimulation during
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Data are presented as the mean and standart deviation, median or number
of patients (%), PEEP: Positive end-expiratory pressure, FiO,: Fraction of
inspired oxygen, ETCO,: End-tidal carbondioxide, LMA: Laringeal mask
airway, DLT: Double-lumen tube, T,: After intubation, T,: After clamping

in the DLT group, after carbondioxide insufflation in the LMA group, T,:
Closing time, T,: End of surgery

the LMA procedure. The main reason for this is that the chin-
hanging maneuver is not used because the laryngoscope is
not used when placing the LMA, and the LMA is not inserted
into the trachea. In the presented study, although the dose
of muscle relaxants, hypnotic, and analgesic agents used
during induction was lower, the hemodynamic parameters
of the patients remained more stable while the LMA was
placed.

The most important difference between our study and other
studies on this subject is that the pressure parameters of
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Table 4. Airway pressures data

LMA group DLT group

(n=68) (n=52) P
Ppeak
T, 14.18+2.81 16.23+5.23 0.177
T, 17.88+4.36 20.85+6.66 0.152
T, 17.00+4.50 20.54+6.51 0.089
T, 15.53+3.62 17.25+3.99 0.308
P plato
T, 13.12+2.84 14.23+3.85 0.370
T, 15.94+3.83 17.62+5.00 0.308
T, 15.53+4.03 17.31+5.51 0.316
T, 13.87+2.87 14.88+4.19 0.502
Driving pressure
T, 8.24+2.79 9.23+3.85 0.419
T, 10.94+3.47 12.69+4.60 0.245
T, 10.53+3.69 12.23+5.19 0.303
T, 8.73+2.84 10.25+4.02 0.303
Dynamic complians
T, 68.21+21.90 69.00+22.77 0.923
T, 65.55+27.48 51.98+13.16 0.113
T, 59.25+20.88 53.91+18.13 0.522
T 58.59+14.02 55.73+19.71 0.770
Mechanical power
T, 6.4+2.1 5.1+2.7 0.451
T, 7.5£1.8 8.6+3.5 0.242
T, 7.4+2.4 8.7+3.4 0.221
T, 7.8+1.5 8.1+3.1 0.914

Data are expressed as the mean and standart deviation in each group.
LMA: Laringeal mask airway, DLT: Double-lumen tube, Ppeak: Peak
pressure, P plato: Plato pressure, LMA: Laringeal mask airway, DLT: Double-
lumen tube, T,: After intubation, T,: After clamping in the DLT group, after
carbondioxide insufflation in the LMA group, T,: Closing time, T.: End of
surgery

the airway are discussed in detail. This is because non-
physiologic increases in transpulmonary pressure during
ventilation cause VILI. In studies on VILI, it has been
determined that respiratory rate and inspiratory flow rate
are the main factors, except for tidal volume, plateau
pressure, and PEEP, which are the static components of
respiration, because the number of times per minute a
potential volutrauma or barotrauma is delivered to the
lungs is related to the respiratory rate. Similarly, the rate
at which this potentially occurring trauma is performed is a
concept related to the inspiratory flow rate. In isolated lung

and animal studies, it has been shown that reducing the
respiratory rate helps prevent the formation of VILI (20,21).
The concept in which the basic mechanical factors (volume,
pressure, velocity, and flow) of mechanical ventilation are
gathered under a single definition is mechanical power
(energy/time unit). The equation describing the power is
simply defined as [0.098 x tidal volume x respiratory rate x
(Ppeak-1/2 x driving pressure)] (22).

Particularly in thoracic surgery, respiratory rate is increased
during OLV to avoid hypoxemia and hypercarbia in patients.
In addition, the drive pressure due to the OLV also increases
and can eventually increase the calculated mechanical
power, resulting in VILI.

However, it is unclear to what extent the airway device used
affects airway pressures and its effect on the mechanical
power value. Therefore, in our study, we compared the
mechanical power values and other airway pressures
calculated from the patients in the LMA and DLT groups,
using the same MV mode and providing optimum airway
care. According to the results of the study, there was no
significant difference between the airway pressures and
mechanical power values in all periods between the two
groups. In parallel, similar results were obtained for both
groups in terms of postoperative pulmonary complications.

On the other hand, the use of LMA may cause some
problems during thoracic surgery. Undesirable hypercarbia
may develop in patients because the operative lungs are
deflated by CO, insufflation. This metabolic state, which is
easily noticed by the increase in ETCO, level, may increase
sympathetic activity in patients, causing tachycardia,
arrhythmia, myocardial ischemia, and cerebral vasodilation
to increase cerebrospinal fluid pressure and intracellular
acidosis, leading to a narcotic effect. In our study, although
ETCQ, levels of the patients in the LMA group were higher
than those in the DLT group, no statistically significant
difference was found between the groups. We think that
hypercarbia did not develop in the patients in the LMA
group because of the young age of the patients, the absence
of chronic lung diseases, and the short surgical time. In
addition, the location of the LMA may change depending
on the position during surgery, resulting in airway leakage
or a sudden increase in airway pressure. However, in the
i-gel LMA type used in this study, these possibilities are
minimized due to the silicon structure. In the presented
study, no such problems were experienced in the patients.
The patients were required to fast for 8 hours before surgery
because LMAs generally increase the risk of aspiration, and
LMAs were not used in patients with gastroesophageal
reflux.
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This study has some limitations. Randomization could
not be performed because it was a retrospective
observational study. Although patients were included in
the trial sequentially according to the surgery date, this
may have biased patient selection and management. In
addition, because the study included patients from a
single-center, the results obtained might not reflect the
general population. Although the sample size is more
significant than in previous studies, it is still not sufficient
for a retrospective study. Surgeon’s comfort may also
change when DLT is compared with LMA. But surgeon’s
satisfaction or comfort with surgical conditions was not
evaluated in this study.

CONCLUSION

The use of LMA provided similar respiratory parameters to
DLTs and more stable hemodynamics. The data obtained
from the study show that PSP treatment can be performed
safely and successfully using LMAs for airway management
in thoracoscopic wedge resection surgery. However, larger
studies are needed to carry out our limited experience
on this subject further and to enable large-scale thoracic
surgeries such as lobectomy and pneumonectomy to be
performed with LMA.
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ABSTRACT

Objective: Obesity is a major public health issue worldwide. Obesity, along with its associated comorbidities, may impact surgical outcomes.
Obesity is linked to wound infection, thromboembolic complications, and respiratory difficulties in surgical patients. Obesity may or may not
have a negative impact on postoperative outcomes.

Methods: Patients over the age of 18 who had endometrial cancer surgery were screened retrospectively. Patient data from the hospital
database were retrieved in terms of demographics, comorbidities, American Society of Anesthesiologists (ASA) score, Charlson Comorbidity
index (CCl) score, duration of operation and anesthesia, postoperative intensive care admission, complications, and length of hospital stay. They
were also reviewed and recorded from the patient file.

Results: The subjects’ mean age was 57.2+9.8 years (range: 31-84 years). In patients with endometrial cancer, American Society of Anesthesiologist
(ASA) (p=0.001), Charlson Comorbidity Index (CCI) (p=0.001) scores, operation time, postoperative complication risk (p=0.004), and hospital
stay increase (p=0.029) as we progress from the normal group to the obese and morbidly obese groups.

Conclusion: Obesity increases the risk of postoperative complications such as wound infection, sepsis, acute renal damage, evisceration, and
hospital stay in patients who have had endometrial cancer surgery. The ASA and CCl scores were related to postoperative complications, with
the CCl score also being related to the length of hospital stay. The fact that these scores provide information about the postoperative outcomes
of patients from the preoperative period emphasizes the significance of these scores once more.

Keywords: Charlson comorbidity index, endometrial cancer, intensive care, obesity
6z
Amag: Obezite tim dinyada dnemli bir halk saghgdi sorunudur. Obezite, eslik eden komorbiditeleri ile birlikte cerrahi sonuglari etkileyebilir.

Oberzite cerrahi hastalarda yara enfeksiyonu, tromboembolik komplikasyonlar ve solunum giigliikleri ile baglantilidir. Obezite ameliyat sonrasi
sonuglar lzerinde olumsuz bir etkiye sahip olabilir veya olmayabilir.

Gereg ve Yontem: On sekiz yas Ustli endometriyal kanser cerrahisi geciren hastalar retrospektif olarak tarandi. Hastane veri tabanindan hasta
verileri demografik 6zellikler, komorbiditeler, Amerikan Anesteziyoloji Dernegdi (ASA) skoru, Charlson Komorbidite indeksi (CCl) skoru, operasyon
ve anestezi siresi, postoperatif yogun bakima yatis, komplikasyonlar ve hastanede kalis siresi agisindan gézden gegirildi ve kaydedildi.

Bulgular: Hastalarin ortalama yasi 57.2+9.8 yildi (aralik: 31-84 yil). Endometriyum kanserli hastalarda normal gruptan obez ve morbid obez
gruplara dogru ilerledikge ASA (p=0.001), CClI (p=0.001) skorlari, operasyon siiresi, postoperatif komplikasyon riski (p=0.004) ve hastanede kalis
stiresi (p=0.029) artmaktadir.

Sonug: Obezite, endometriyum kanseri ameliyati gecirmis hastalarda yara enfeksiyonu, sepsis, akut bobrek hasari, eviserasyon ve hastanede
kalis gibi postoperatif komplikasyon riskini artinr. ASA ve CCl skorlarinin postoperatif komplikasyonlarla iliskili oldugu, ek olarak CCI skorunun

Address for Correspondence: Giines Ozlem Yildiz, University of Health Sciences Turkey, Bakirkéy Dr. Sadi Konuk Training and
Research Hospital, Clinic of Anesthesiology and Reanimation, Division of Intensive Care, Istanbul, Turkey
Phone: +90 212 414 71 71 E-mail: gunesozlemyildiz&gmail.com ORCID ID: orcid.org/0000-0002-4557-9517

Cite as: Yildiz GO, Sertcakacilar G, Tontu F, Akyol D. The Effect of Comorbidities and Obesity on Postoperative Outcomes.
Med J Bakirkoy 2022;18:218-224 Received: 18.03.2022
Accepted: 11.05.2022

218 ©Copyright 2022 by Medical Journal of Bakirkdy published by Galenos Yayinevi.


https://orcid.org/0000-0002-4557-9517
https://orcid.org/0000-0002-4574-0147
https://orcid.org/0000-0002-0534-7973
https://orcid.org/0000-0001-7956-9942

Yildiz et al. Comorbidities and Obesity on Postoperative Outcomes

hastanede kalis suresi ile de iliskili oldugu bulundu. Bu skorlarin hastalarin ameliyat 6ncesi dénemdeki ameliyat sonrasi sonuglar hakkinda bilgi

vermesi, bu skorlarin dnemini bir kez daha vurgulamaktadir.

Anahtar Kelimeler: Charlson komorbidite indeksi, endometriyal kanser, yogun bakim, obezite,

INTRODUCTION

Obesity is a major public health issue worldwide (1,2).
Endometrial cancer, one of the most common cancers
worldwide, is strongly linked to obesity (3,4). Endometrial
cancer is primarily treated through surgery (5). Obesity,
along with its associated comorbidities, is thought to
impact surgical outcomes. Obesity is associated with wound
infection, thromboembolic problems, and respiratory
problems in patients undergoing surgery, but whether
obesity causes a negative postoperative outcome is
debatable (6,7). As a result, studying the effect of obesity on
postoperative outcomes is critical for predicting morbidity
and hospital stay in patients undergoing surgery. Because
of the numerous comorbid diseases that accompany obese
patients, a practical preoperative evaluation is essential
(8,9).

For more than sixty years, the American Society of
Anesthesiologists  (ASA)
commonly used score for preoperative patient evaluation
by anesthesiologists. When combined with other factors
(for example, the type of surgery), the score, which was
last updated in 2020, is extremely useful in estimating
perioperative risk (10). Obese patients [body mass index
(BMI); 30-40] with no other comorbidities, for example,
were classified as ASA-Il; morbidly obese patients (BMI>40)
were classified as ASA-IIl. In other words, according to the
ASA score, the presence/increase of obesity alone raises
the perioperative risk. However, the ability of this score
to predict postoperative risk is unclear. The management
of obese patients is difficult because of accompanying
metabolic dysfunction, impaired glucose intolerance, and
respiratory and cardiovascular diseases (11).

score has been the most

The Charlson Comorbidity index (CCI) was developed to
assess the one-year mortality risk by allocating specific
points to each of the seventeen comorbidities (12). CCl is
a simple and easily applicable method for estimating the
risk of death from comorbid disease (13). This index was
later adapted for use with the International Classification of
Diseases nine and ten, and it was used to estimate mortality
(14,15). There are also studies on the use of CCl to predict
postoperative outcomes in the literature (16,17). Obesity is
not listed as a risk factor in CCl. Obesity, on the other hand,
can be accompanied by diseases such as diabetes mellitus
and stroke. In studies, the accuracy of the hypothesis is
that as obesity increases, so do comorbid disorders and,

consequently, CCl has not been fully clarified (18). CCl
studies in obese patients are also important in testing this
hypothesis.

The purpose of this retrospective study was to assess
the effect of obesity on postoperative complications in
endometrial cancer patients, including the role of two
commonly used scoring systems (ASA, CCl) in predicting
postoperative complications.

METHODS

Bakirkéy Dr. Sadi Konuk Training and Research Hospital
Ethics Committee approval was obtained (protocol no:
2020/221, date: 08.06.2020). Patients over the age of 18
who had endometrial cancer surgery between January 2018
and April 2020 were screened retrospectively. Demographic
information, comorbidities, ASA score, CCl score, duration
of operation, duration of anesthesia, hospitalization in the
postoperative intensive care unit (ICU), complications, and
length of hospital stay of patients included in the study. In
terms of time, patient data were analyzed and recorded
from the hospital database and patient file. Patients who
presented to the gynecological oncology clinic with the
diagnosis of endometrial cancer were also included.
Patients with missing data were barred from participation
in the study.

All patients undergoing endometrial ca are subjected to
a standard anesthesia protocol developed in our clinic.
Patientswhoundergo apreoperative anesthesiaexamination
have detailed physical examination and laboratory results,
ASA scores based on comorbidities, and anesthesia risks
recorded. The ASA standard (electrocardiogram, peripheral
oxygen saturation, and non-invasive blood pressure) is used
to monitor each patient brought into the operating room.
An infusion of 4-6 mL/kg/h crystalloid fluid is initiated, and
antibiotictherapy is initiated. Following anesthesia induction
with 2 mcg/kg iv fentanyl, 2-3 mg/kg propofol, and 0.6 mg/
kg rocuronium, patients are intubated and connected to the
anesthesia device in volume control mode. The tidal volume
is 6-8 mL/kg, and the respiratory frequency is 12 beats per
minute. End-tidal CO, is adjusted to stay between 35 and 45
mmHg. For anesthesia maintenance, sevoflurane (MAC 0.8-
1) and remifentanil (0.05-0.2 mcg/kg/min) are used. When
the surgical field was being closed, the patients were given
paracetamol 1 g and tramadol 1 mg/kg iv as analgesics. In
the postoperative recovery room, patients with numerical
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rating scale pain scores greater than 4 are given pethidine
hydrochloride 0.3 mg/kg as rescue analgesia.

The need for postoperative intensive care is assessed
following the operation, and admission to the ICU is
determined based on the patients’ comorbidities, the
preoperative hemodynamic course, respiratory distress, and
the need for vasopressor/inotrope. Patients whose general
condition and hemodynamics are stable are extubated and
taken to the recovery room. Patients who have a modified
Aldrete score of more than 8 in their follow-up are referred
to the service.

Statistical Analysis

Data were analyzed using SPSS 20 for Windows (IBM Corp.,
Armonk, NY, USA). The normal distribution of the data
was evaluated using the Kolmogorov-Smirnov test. The
normally distributed variables were presented as the mean
+ standard deviation, while the non-normally distributed
variables were presented as the median (interquartile
range: 25-75 percentiles). Categorical variables were
presented as numbers and percentages. ANOVA test
(post-hoc: Bonferroni correction) was used for the group
comparison of the normally distributed variables and the
Kruskal-Wallis H test (post-hoc: Dunn’s correction) was
used for the intergroup comparison of the non-normally
distributed variables. The chi-square and Fisher Exact
tests were used for the intergroup comparison of the
categorical variables. Possible risk factors for developing
postoperative complications were determined by Cox
regression analysis. Variables related to operation time
and complication development time were analyzed by
Spearman correlation analysis. P<0.05 was accepted as
statistically significant.

RESULTS

The mean age of the subjects was 57.2+9.8 years (range:
31-84 years), and BMI was 35.1+8.8 kg/m? According to
ASA classification the percentage of ASA Il patients’ were
54.7% (n=70) and ASA Ill patients’ were 45.3% (n=58). In
addition, 35.9% of patients had normal BMI levels. While
32.8% patients were obese, 31.3% were morbidly obese.
Comorbidities were present in 67.2% of the patients.
Postoperative complications developed in 16.4% of the
patients. The median length of hospital stay was five days,
and the mortality rate was 1.6%. The comorbidity ratio
and ASA-Ill rate ratio were higher in the morbid obese
group compared to the other groups. The highest value of
median CCl scores was in the morbid obesity group. The
complication ratio was higher in the morbid obese group
than in the other groups, and higher in the obese group
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than the normal weight. The duration of hospital stay was
longer in the morbid obese group compared to the other
groups, while it was similar in the obese group and normal
weight (Table 1).

The factors associated with the risk of complications are
shown in Table 2. Increased BMI, morbid obesity, the
presence of respiratory diseases, ASA-Ill score, increased
duration of operation, and hospitalization in the ICU are
associated with the risk complications (Table 2). In the
regression model, including all risk factors, the independent
risk factors that increased the risk of complications were
morbid obesity [hazard ratio (HR)= 6.03, p=0.008] and
hospitalization in ICU (HR=10.2, p=0.001). A positive
correlation was found between BMI level and length of
hospital stay (r=0.336, p=0.007), and a negative correlation
was found between the time of complication development
(r=-0.328, p=0.013) (Table 3).

Compared with the normal BMI group, ASA (p<0.001) and
CCl (p<0.001) scores, operation time, length of hospital stay
(p=0.029) and postoperative complication risk (p=0.004)
were increased in the obese and morbidly obese patient

group.

DISCUSSION

The current study assessed the effect of obesity on
postoperative complications in patients undergoing
endometrial cancer surgery, as well as the ability of ASA,
CCl, one of the widely used scoring systems, to predict
postoperative outcome. Our secondary goal was to assess
the impact of obesity on these patients’ length of hospital
stay and the ability of the scores to indicate this.

In our study, it was found that as BMI increased in patients
with endometrial cancer, the rate of comorbidity increased
(p=0.005), the CCl score increased (p<0.001) and the length
of hospital stay was prolonged. Obesity is associated with a
number of comorbid diseases, independent of endometrial
Insulin  resistance, type 2 diabetes mellitus,
hypertension, dyslipidemia, cardiovascular disease, stroke
and sleep apnea are the most serious ones (19,20). In our
study, we observed a significant increase in hypertension,
diabetes and respiratory tract diseases as BMI increased
(p<0.05). While the presence of respiratory tract diseases
increased the risk of postoperative complications in our
patients (p<0.05), the presence of diabetes mellitus and
hypertension did not increase the risk of complications. In

cancer.

addition to the increase in comorbid diseases seen in obese
patients, chronic inflammation and dysmetabolism have
been shown to adversely affect postoperative outcomes
(7,21). However, there are also studies stating that the risk
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Table 1. Demographic, clinical and laboratory findings

Variables ?:Z?al S::zsﬁy nM:;(l;nd obesity B
Age, years 55.3+0.6 57.5£11.0 58.7+7.2 0.242
BMI, kg/m? 26.7+2.1 34.5+2.8 45.5+6.7 <0.001*
Co-morbidity, n (%)
No 22 (47.8) 14 (33.3) 6 (15.0)
0.005*
Yes 24 (52.2) 28 (66.7) 34 (85.0)
Hypertension 12 (26.1) 11(26.2) 20 (50.0) 0.035*
Diabetes mellitus 2(4.3) 11(26.2) 11 (27.5) 0.004*
Cerebrovascular event 1.2 1(2.4) 3(7.5) 0.444
Thyroid disorders 2(4.3) 4(9.5) 6(15.0) 0.220
Respiratory diseases 6(13.0) 7(16.7) 15 (37.5) 0.021*
Rheumatological diseases 2(4.3) 2(4.8) 2 (5.0) 0.999
Psychological diseases 1.2 1(2.4) 1(2.5) 0.999
ASA, n (%)
2 37 (79.6) 33(78.6) -
<0.001*
3 9(19.6) 9(21.4) 40 (100.0)
CCl score 3(3-4) 4.5 (3-8) 5(3-8) <0.001*
Duration of operation, min 180 (160-300) 240 (190-300) 240 (180-280) <0.001*
Duration of anesthesia, min 220 (200-315) 300 (210-350) 267 (205-318) 0.173
Hospitalization in ICU, n (%) 2(4.3) 5(11.9) 6(15.0) 0.071
Complication, n (%)
No 42 (93.3) 37 (88.1) 27 (67.5)
0.004*
Yes 3(6.7) 5(11.9) 13 (32.5)
Wound infection 3(6.5) 3(7.1) 4 (10.0) 0.844
Acute renal failure - 1(2.4) 3(7.5) 0.073
DVT - - 1(2.5) 0.312
Evisceration - - 1(2.5) 0.312
lius - - 1(2.5) 0.312
Incisional hernia - - 1(2.5) 0.312
Pneumonia - 1(2.4) - 0.641
VTE - - 1(2.5) 0.312
Sepsis - - 1(2.5) 0.312
Mortality, n (%) - - 2(5.0) 0.202
Duration of stay in hospital, days 5 (4-6) 5 (4-6) 8 (5-15) 0.029*

Numerical variables with normal distribution were shown as mean + standard deviation. Numerical variables that do not show normal distribution are shown
as median (IQR). Categorical variables were shown as numbers (%). *p<0.05 shows statistical significance. Bold characters represent the group that differs in
significance. ASA: American Society of Anesthesiologists, BMI: Body mass index, ICU: Intensive care unit, CCl: Charlson Comorbidity index, DVT: Deep vein
thrombosis, VTE: Venous thromboembolism, IQR: Interquartile range
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Table 2. Factors associated with risk of complications
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Complication

Univariable regression

Variables ?:1 o ::sm bR 95% C| o
Age, years 56.7+10 59.1+9 1.02 0.98-1.07 0.336
BMI, kg/m? 34.1£8.6 40.3+£8.2 1.06 1.02-1.10 0.003*
Normal 43 (40.2) 3(14.3) ref
Obesity 37 (34.6) 5(23.8) 1.93 0.46-8.09 0.367
Morbid obesity 27 (25.2) 13(61.9) 6.15 1.75-21.70 0.005*
Co-morbidity, n (%)

No 38(35.5) 4(19.0) ref

Yes 69 (64.5) 17 (81.0) 2.21 0.74-6.56 0.155
Hypertension 35(32.7) 8(38.1) 1.26 0.52-3.05 0.602
Diabetes mellitus 21 (19.6) 3(14.3) 0.74 0.22-2.51 0.627
SVO 3(2.8) 2(9.5) 274 0.64-11.78 0.175
Thyroid disorders 9 (8.4) 3(14.3) 1.76 0.52-6.00 0.364
Respiratory diseases 19 (17.8) 9 (42.9) 2.93 1.23-6.96 0.015*
Rheumatological diseases 54.7) 1(4.8) 0.95 0.13-7.06 0.958
ASA, n (%)

I 78(72.9) 5(23.8) ref

Il 29 (27.1) 16 (76.2) 7.26 2.65-19.32 <0.001*
Duration of operation, min 200 (180-300) 250 (200-360) 1.05 1.01-1.10 0.026*
Duration of anesthesia, min 250 (200-320) 285 (250-410) 1.01 0.98-1.09 0.095
Hospitalization in ICU, n (%) 3(2.8) 9 (42.9) 10.75  4.42-26.15 <0.001*
Mortality, n (%) - 2(9.5) - - -
Duration of stay in hospital, days 5 (4-6) 14 (10-21) - - -

Numerical variables with normal distribution are shown as mean + standard deviation. Numerical variables that do not show normal distribution are
shown as medians (minimum-maximum). Categorical variables are shown as numbers (%). *p<0.05 shows statistical significance. ASA: American Society
of Anesthesiologists, BMI: Body mass index, ICU: Intensive care unit, CCl: Charlson Comorbidity index, DVT: Deep vein thrombosis, VTE: Venous

thromboembolism, HR: Hazard ratio, Cl: Confidence intervals

of complications (22) and mortality (23,24) is significantly
lower in obese patients as an obesity paradox. In addition
to obesity, it has been shown that the risk of postoperative
complications is higher in patients with high ASA and CCl,
long operative time and preoperative respiratory disorders
(25-29). In our study, it has been shown that the ASA
scores of the patients are high, CCl scores increase as BMI
increases (p<0.05), the operation time is longer (p<0.05) and
the need for ICU hospitalization is higher, supporting the
literature. These scores and associated comorbid diseases
explain the relationship between scores and postoperative
complications as obesity rises. From the preoperative
period, these two scores must predict the postoperative
outcome. In our study, while the increase in CCl score
was associated with the length of hospital stay (p<0.05),
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the same correlation was not found in the ASA score. We
think that this may be due to the study population being
limited to ASA-Il and Il patients. There are studies in the
literature supporting the prognostic importance of CCl in
terms of postoperative complications. Our study results
were in agreement with the results of previous studies in
predicting the postoperative outcome of obesity and
CCl by cross-sectional design (30,31). A study of patients
undergoing radical cystectomy found that demographic
factors and comorbidity indices such as ASA, BMI, and CCl
had poor discriminating ability for adverse events (sepsis,
wound infection, hospitalization, and prolonged hospital
stay) (32). The ASA independently estimated the duration of
surgery, length of hospital stay, and hospital cost in a study
of total knee arthroplasty patients; BMI has been associated
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Table 3. Parameters related to the length of hospital stay and
complication development time

Duration of stay Complication

Variables in hospital onset time
r p r p

Age 0327 0019  0.083 0.352
BMI 033 0007  -0328  0013*
ASA score 0178 0403 0315 0016
CCl score 0.345 0.002* 0.117 0.449
(E)):;?:tait?gn()f 0315  0.020*  0.107 0.496
E:g::;]:r;l:f 0.304  0.030*  0.106 0.503

*p<0.05 shows statistical significance. ASA: American Society of
Anesthesiologists, BMI: Body mass index, CCl: Charlson Comorbidity index

with intraoperative time (33). According to the findings
of this study, there is no statistically significant increase in
postoperative intensive care admissions as we approach the
morbidly obese group. However, as one progresses from
the normal BMI group to the obese and morbidly obese
groups, the hospitalization rate in the postoperative ICU
increases by 4.3, 11.9, and 15.0 percent, respectively. As a
result, it is expected that increasing the number of patients
in the groups will result in statistical significance. In our
study, the factors affecting the length of hospital stay were
found to be age, BMI, CCl score, and operation time. In
direct proportion to the increase in these factors, the length
of stay in the hospital also increased.

Study Limitations

The number of patients in the groups was insufficient
because of the retrospective nature of the presented
study. Furthermore, whether the patients’ operations were
performed laparoscopically or openly may have affected
postoperative complications and hospital stay, but this was
not investigated in our study.

CONCLUSION

Obesity increases the risk of postoperative complications
such as wound infection, sepsis, acute renal damage,
evisceration, and hospital stay in patients who have had
endometrial cancer surgery. Obesity is an effective risk factor
for developing endometrial cancer, and it is associated with
a poor postoperative outcome in patients who have this
cancer and have undergone surgery. Furthermore, in our
study, ASA and CCI scores were linked to postoperative
complications. Simultaneously, the CCl score was linked
to the length of hospital stay. The fact that these scores,

which are widely used in routine practice, provide us with
information about patients’ postoperative outcomes from
the preoperative period emphasizes the importance of
these scores once more.
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ABSTRACT

Objective: The clinical course of coronavirus infection in liver transplant patients is not known accurately. The aim of this study was to examine
the epidemiological incidence and outcomes of liver transplant patients after coronavirus disease-2019 (COVID-19) infection who have been
registered in the data system of the Tissue, Organ Transplant and Dialysis Services Department.

Methods: In this study, which was designed non-interventional, retrospective, and observational; the demographic information, clinical and
radiological parameters, lifetime, hospital service and intensive care requirements and length of stay of the patients who were recorded in the
information systems of the Ministry of Health, have were examined. A total of 3,426 liver transplant patients who were admitted to the hospital
with suspected COVID-19 in Turkey between April 2020 and April 2021 were included in the study.

Results: Between April 2020-April 2021, 3,426 cases of liver transplant who admitted to hospitals with symptoms of COVID-19 infection in
Turkey were examined. The ratio of patients diagnosed with COVID-19 infection was 24.69% (846), with a mean age of 52.3%. The 13.48%
(462 people) of 3,426 people who had liver transplants were hospitalized. The mean age of the hospitalized patients was 46.6, and the average
length of hospital stay was 8.64 days. When the thorax computed tomography scans of 3,426 people with suspected COVID-19 and liver
transplant were examined, pneumonia was detected in 344 (10%) people and they were treated as an inpatient. The mean age of the patients
with pneumonia was 59 years. The number of liver transplant patients who died was 108 (3.1%), with a mean age of 65 years. The ratio of follow-
up in the intensive care unit for organ transplant recipients was 0.32%, and 0.26% of them were intubated patients.

Conclusion: Despite the use of immunosuppressive drugs in patients with liver transplant, the requirement for intensive care and the length of
stay in the intensive care unit was found to be low, and the importance of strict follow-up and treatment in such patients was recognized once
again.

Keywords: COVID-19, liver transplant, mortality
6z
Amag: Karaciger nakli olan hastalarda koronaviris enfeksiyonunun klinik seyri tam olarak bilinmemektedir. Bu calismadaki amacg; Turkiye'de

Doku, Organ Nakli ve Diyaliz Hizmetleri Baskanligi veri sisteminde kayith karaciger nakilli hastalarin koronaviris hastaligi (COVID-19) enfeksiyonu
sonrasi epidemiyolojik insidans ve sonuglarinin incelenmesidir.

Gere¢ ve Yéntem: Girisimsel olmayan retrospektif gozlemsel dizayn edilen bu calismada; Hastalarin Saglik Bakanhg: bilgi sistemlerine
kaydedilmis, demografik bilgileri, klinik ve radyolojik parametreleri, yasam siresi, hastane servis ve yogun bakim gerekliligi ve kalis streleri
incelenmistir. Calismaya, Nisan 2020-Nisan 2021 tarihleri arasinda Tirkiye'de COVID-19 sliphesiyle hastaneye basvuran toplam 3.426 karaciger
nakilli kisi dahil edilmistir.

Bulgular: Nisan 2020-Nisan 2021 tarihleri arasinda Turkiye'de COVID-19 enfeksiyonu belirtileriyle hastanelere basvuran karaciger nakli olmus
3.426 olgu incelenmistir. COVID-19 enfeksiyonu tanisi konan hasta orani %24,69 (846) olup ortalama yaslari 52,3 ¢cikmistir. Karaciger nakilli 3.426
kisinin %13,48'i (462 kisi) hastaneye yatirilmistir. Hastaneye yatirilan kisilerin ortalama yasi 46,6 olup hastanede kalis siireleri ortalama 8,64 giin
olarak saptanmustir. 3.426 COVID-19 stipheli karaciger nakilli kisinin toraks bilgisayarli tomografi gorintilemeleri incelendiginde 344 kiside (%10)
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pnémoni saptanmis olup, yatarak tedavi altina alinmiglardir. Pnémoni saptanan hastalarin yas ortalamasi 59 olarak belirlenmistir. Karaciger nakilli
hastalarda 6len hasta sayisi 108 (%3,1) olup ortalama yaslari 65 ¢ikmustir. Organ nakli olanlarin yogun bakim tinitesinde takip orani %0,32 olup,

%0,26'sI entlibe hastalardan olugsmaktadir.

Sonug: Karaciger nakli olan hastalarda imminostpresif ilaglar kullanilmasina ragmen yogun bakim ihtiyaci ve yogun bakimda kalis stirelerinin
dustk oldugu saptanmis ve bu tiir hastalarda siki takip ve tedavinin énemi bir kez daha anlasilmistir.

Anahtar Kelimeler: COVID-19, karaciger nakli, mortalite

INTRODUCTION

Coronaviruses (CoV) are a large family of viruses that are
frequently seen in society and can cause self-limiting mild
infections, such as the common cold, to more serious
infections such as Middle East respiratory syndrome (MERS)
and severe acute respiratory syndrome (SARS). In December
2019, the World Health Organization (WHO) reported cases
of pneumonia of unknown etiology in Wuhan, China. In
January 2020, WHO first defined the causative agent as a
novel coronavirus (2019-nCoV), and later acknowledged
the name of the disease as coronavirus disease-2019
(COVID-19). WHO first described the COVID-19 outbreak
as an "international public health emergency” and then
declared it a pandemic on March 11, after COVID-19 cases
were seen in many countries outside China, where the
epidemic started. The studies on COVID-19 in our country
started in January, and the first COVID-19 case was seen on
March 11 (1).

Common manifestations of COVID-19 infection include
respiratory symptoms, fever, cough and dyspnea. The
symptoms such as headache, sore throat, runny nose,
myalgia, arthralgia, asthenia, newly emerging anosmia and
ageusia, diarrhea can also be seen. Although the majority of
patients can be asymptomatic, in severe cases, pneumonia,
severe acute respiratory tract infection, kidney failure, multi-
organ failure may develop and death may occur. While the
mortality rate was 11% in the SARS epidemic, 35-50% in
MERS-CoV, the COVID-19 mortality rate has been reported
as 3.8%. In our country, this rate was determined 2.6% as
of May 2020 (1,2). However, immunosuppressed patients
older than 60 years of age are at higher risk of 2019-nCoV
infection and may have prolonged viral clearance (2,3).
Liver transplant patients and other solid organ transplant
patients are more prone to viral infections such as COVID-19
since their immunity is suppressed due to the use of
immunosuppression (4).

It is been known that COVID-19 infection affects the
gastrointestinal system less than the respiratory tract; the
information on how it affects the liver in the gastrointestinal
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system is still insufficient. However, it is estimated that the
main mechanism of liver damage is due to the binding of
the virus to the angiotensin converting enzyme 2 receptor,
which is present at a high rate in the bile ducts. It is also
considered to affect other vital organs such as the heart,
pancreas, kidneys and intestines in a similar manner (5,6).

The aim of this study was to examine the epidemiological
incidence and outcomes of liver transplant patients
after COVID-19 infection who have been registered in
the data system of the Ministry of Health, Tissue, Organ,
Transplantation and Dialysis Services Department in Turkey.

METHODS

Our study was designed as non-invasive, retrospective,
and observational. The study was conducted using the
data registered in the Tissue, Organ Transplantation
and Dialysis Services Department of the Ministry of
Health. Necessary permissions were obtained from the
Ministry of Health for the use of the data. Demographic
information, clinical and radiological parameters, life
time, hospital service and intensive care requirements
of the patients and accordingly, the length of stay was
examined. In the study 3,426 people were included
who had previously undergone liver transplantation
and admitted to public, university and private hospitals
in Turkey with the suspected COVID-19 between April
2020 and April 2021. As a result of these tests, 846 liver
transplant patients diagnosed with COVID-19 have been
evaluated. In the study for the diagnosis of patients
considered as COVID-19 those with positive real-time
fluorescent real-time polymerase chain reaction (RT-
PCR) detection of 2019-nCoV nucleic acid or those with
positive serum 2019-nCoV-specific IgM antibodies were
acknowledged as infected by COVID-19 infection. It
was not considered COVID-19 if two consecutive tests
of 2019-nCoV nucleic acid (sampling time at least 24
hours apart) were negative and 7 days later, the IgM/IgG
antibodies specific for 2019-nCoV were still negative.
2019-nCoV nucleic acid detection; it was preferred in



Yavuz and Durgut. Liver Transplant Patients

nasopharyngeal swabs, sputum, other lower respiratory
tract secretions (sputum or airway extracts).

The study was initiated after obtaining the approval of the
Ankara City Hospital Non-interventional Clinical Research
Ethics Committee with the decision number E2-21-244
(date: 10.03.2021). Our study was conducted in accordance
with the ethical standards of the 1964 Declaration of Helsinki
and its subsequent amendments.

Statistical Analysis

Liver transplant patients statistics for each year were
recorded on the tabulation software and the frequency
changes were calculated using the statistical formulas of the
tabulation software. Patient consent was waived because of
the study.

RESULTS

Between April 2020 and April 2021, 3,426 liver transplant
patients with COVID-19 symptoms or suspected COVID-19
in Turkey were analysed. Among these cases, 1,576 (46%)
were female and 1,850 (54%) were male. The mean age of
men was 48.3, the mean age of women was 46.6. Among
these liver-transplanted cases, 24.69% (846) were diagnosed
with  COVID-19 infection with positivity of real-time
fluorescent RT-PCR detection or serum 2019-nCoV-specific
IgM antibodies.

Among the patients diagnosed with COVID-19 infection,
338 (39.9%) were female, 508 (59.5%) were male, with a
mean age of 52.3. The 53.9% (456 people) of 846 liver
transplant patients diagnosed with COVID-19 infection
were hospitalized. The mean age of the patients who were
diagnosed with COVID-19 infection and then hospitalized
and followed up for the disease was 48.6 years, and 286
(62.2%) of these patients were male and 170 (37.8%) were
female. The hospital stay of liver transplant patients was
between 3 and 35 days, with an average of 8.64 days.

When the thorax computed tomography (CT) scans of 846
liver transplant patients diagnosed with COVID-19 were
examined, pneumonia was detected in 347 (41%) patients
and they were treated as inpatients (Figure 1). Among these
patients diagnosed with pneumonia, 202 (58.21%) were
male and 145 (41.79%) were female. In addition, the mean
age of these patients with pneumonia was 58.3 years.

Among the patients diagnosed with COVID-19 infection and
hospitalized because of the disease, the number of patients
followed up in the intensive care unit was 94 (11.1%). The
mean length of stay in the intensive care unit was 7.88 days,
and the mean age of these patients was 63 (Figure 2).

Among the 94 patients hospitalized in the intensive care
unit, 67 (71%) were intubated. The length of stay in the
intensive care unit of these intubated patients was 7.88
days. When all the patients hospitalized in the intensive care
unit were examined, there were only 2 patients under the
age of 50 and 22 patients over the age of 70.

The number of patients who died in the intensive care unit
or in the emergency and service follow-ups was 108, and
the mean age of these patients was 64.4. This ratio was
8.1% among patients diagnosed with COVID-19. Among
the patients who died, 62 (57.4%) were male and 46 (42.6%)
were female.

DISCUSSION

Although data on liver transplant patients are limited, there
is a concern that immunosuppressed patients are at a
higher risk of morbidity and mortality because of COVID-19
infection. It has been estimated that transplant recipients
may have a greater viral load and have more infections (4-7).

While in our country the rate of patients diagnosed with
COVID-19 infection in the general population was 8.1%,
within the same period the rate of patients diagnosed with
COVID-19 infection among the liver transplant patients was
found to be 24.69%, which was significantly higher than the
general population.

Similar to the study by Colmonero etal. (7) in Spain, there was
a homogeneous distribution of cases in the geographical
regions. Also, in the same study, although 111 (0.82%) of
13.450 liver transplant patients in Spain were diagnosed with
COVID-19, 846 (0.80%) of 10,520 liver transplant patients
were diagnosed with COVID-19 in our country (7).

Lung CT is the recommended imaging procedure for
diagnosing pneumonia. The imaging findings of COVID-19
are similar to those of other viral pneumonias. In the early
stage, interstitial changes with multiple small patchy
shadows and prominent extrapulmonary bands are seen.
Multiple ground-glass shadows and lung consolidation
occur in the progression phase. Compared to the
general population, liver transplant recipients have more
widespread lung lesions, multiple lesions, and more lower
lobe involvement (8).

When the data of the Ministry of Health were examined, the
average of COVID-19 pneumonia was 4.8% in the general
population, however, within the same period when the
thorax CT scans of liver transplant patients were examined,
pneumonia was detected as 10%. In the study by Lee et al.
(8), although the hospitalization rate of COVID-19 patients
with liver transplant was determined as 33%, in our country,
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CT: Computed tomography

this rate was determined to be higher than 54% because of
the strict follow-up of liver transplant patients with COVID-19
infection. While all liver transplant patients diagnosed with
COVID-19 in our country were hospitalized or followed up
regardless of their symptoms, it has been reported in the
literature that the duration and rates of hospitalization are
higher in elderly liver transplant patients with COVID-19
(4). While the number of patients who died among liver
transplant patients was 108 (3%), the rate of follow-up in
the intensive care unit was 0.31%, and the rate of intubated
patients was 0.28%, when the data of the Ministry of Health
for the same period was considered, the mortality rate of
COVID-19 in the general population was 2.6%, the rate of
follow-up in intensive care units was 0.78%, and the rate of
intubated patients was 0.56% (2-4).

When the published reports on COVID-19 were reviewed,
among the risk factors for mortality; while advanced age
and male gender were present, immunosuppression is
not mentioned and deaths have not been reported to be
correlated with other conditions requiring transplantation
or immunosuppressive therapy (9,10).

In the study by Lee et al. (8), although it was stated that
immunosuppression treatment would make a positive
contribution by reducing the inflammatory response, they
have mentioned that it may be more mortal in terms of
causing hepatitis-related liver degeneration, fungi and
susceptible conditions for other infections that will occur
over time.

However, in the study by Gavriilidis and Pai (11), it was
considered that immunosuppression may be effective for
reducing mortality rates, and in accordance with our study,
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it was observed that the mortality rate was lower in liver
transplant patients compared with the normal population
with COVID-19.

Although the susceptibility to infection has increased
among liver transplant patients with COVID-19 who were
immunosuppressed and under follow-up, as indicated
by Choudhury et al. (12), with good care and strict follow-
up there was no significant increase in the risk of death
compared to the general population.

According to the study by Belli et al. (9), mortality rates in
liver transplant patients with COVID-19 were more common
in male patients over 60 years of age. In our study, the
mean age of 108 deceased patients was 64, and 19 these
patients were over 70 years of age, and 14 of them were
male. The study by Verma et al. (10) indicated that the
incidence of COVID-19 in liver transplant patients was
lower than the normal population. In our study and many
studies in the literature, among liver transplant patients like
other transplant patients COVID-19 infection, COVID-19
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pneumonia, and correlated hospitalization rates were
higher than the general population in the world and in our
country (4,13,14). When the studies on organ transplantation
in many countries were examined; although the risk of
contracting the disease, COVID-19 pneumonia case rates,
and hospitalization rates being higher compared to the
general population is a common outcome, the facts that
distinguish our study from other studies were less mortality,
less need for intensive care and shorter length of stay in the
intensive care unit in our country.

CONCLUSION

Although the risk of transmission of COVID-19, PCR
positivity and the presence of pneumonia were higherin liver
transplant patients compared to the general population,
the patients who were followed up and treated regularly
in liver transplant centres in our country because they had
been kept under control in a hospital environment or had
strict follow-up and successful treatment process regardless
of their symptoms, it has been observed that the need for
intensive care and the length of stay in the intensive care
unit in these patients diagnosed with COVID-19 was less
compared to the patients in the general population.

As a result, it has been concluded that, if necessary, follow-
up is made and precautions are taken this disease despite
the use of immunosuppression can be kept under control in
liver transplant patients.
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ABSTRACT

Objective: Acute mastoiditis (AM) is the most common complication associated with acute otitis media and plays a key role in the development of
further complications. We identify the clinical characteristics, management, and outcome of patients with AM and to investigate the relationship
between the development of recurrence and the treatment protocol of the first episode.

Methods: Children hospitalized in our clinic due to a diagnosis of AM were retrospectively reviewed. Demographic data, disease-related
symptoms, types of complications accompanied by AM, medical/surgical treatment modalities, culture results, laboratory findings, and presence
of recurrence were screened. Laboratory findings were compared between those with and without accompanying complications, and between
those with and without accompanying intracranial complications.

Results: Of the 58 patients with AM, 24 (41.3%) had isolated AM. Complications associated with AM include subperiosteal abscess (61.7%),
sigmoid sinus thrombosis (11.7%), facial paralysis (8.8%), petrositis with subperiosteal abscess (5.8%), meningitis (5.8%), facial paralysis with
subperiosteal abscess (2.9%) and, epidural abscess with sigmoid sinus thrombosis (2.9%). Seven patients developed intracranial complications
(12%), of whom one had more than one complication. Hemoglobin and hematocrit levels were found to be significantly lower in the presence of
accompanying complications (p values, respectively p=0.000, p=0.000). C-reactive protein (CRP) levels were found to be significantly higher in
the presence of intracranial complications (p=0.028). Recurrent AM developed in 9 patients (15.5%) during follow-up. There was no statistically
significant relationship between the treatment protocol of the first episode and the development of recurrence (p=0.332).

Conclusion: A conservative approach may be preferred for surgical treatment in patients without accompanying intratemporal or intracranial
complications. Low hemoglobin and hematocrit levels, with the symptoms and imaging of the patients, may be a warning of the development
of accompanying complications, and high CRP values may be a warning of accompanying intracranial complications.

Keywords: Accompanying complications, mastoiditis, otitis media, recurrence

0z

Amag: Akut mastoidit (AM), akut otitis media ile iliskili en sik gorilen komplikasyondur ve daha ileri komplikasyonlarin gelismesinde anahtar rol
oynar. AM'li hastalarin klinik 6zelliklerini, ydnetimini ve sonuglarini incelemeyi ve ayrica niks gelisimi ile ilk epizodun tedavi protokoll arasindaki
iligkiyi aragtirmayi amacliyoruz.

Gereg ve Yontem: AM tanisi ile klinigimize yatirilan ¢ocuklar geriye dénik olarak incelendi. Demografik veriler, hastaliga bagli semptomlar,

AM'nin eslik ettigi komplikasyon tiirleri, tibbi/cerrahi tedavi modaliteleri, kiiltiir sonuglari, laboratuvar bulgulari ve niiks varligi tarandi. Laboratuvar
bulgulari eslik eden komplikasyonu olanlar ve olmayanlar ile intrakraniyal komplikasyonu olan ve olmayan gruplar arasinda karsilastirildi.
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Bulgular: Elli sekiz hastanin 24’tinde (%41,3) izole AM vardi. AM ile iliskili komplikasyonlar arasinda subperiostal apse (%61,7), sigmoid sinis
trombozu (%11,7), fasiyal paralizi (%8,8), subperiostal apse ile beraber petrosit (%5,8), menenijit (%5,8), subperiostal apse ile beraber yiiz felci
(%2,9) ve sigmoid sinlis trombozu ile beraber epidural apse (%2,9) yer aldi. Yedi hastada intrakraniyal komplikasyon gelisti (%12) ve bunlardan
birinde birden fazla komplikasyon gériildi. Hemoglobin ve hematokrit diizeyleri eslik eden komplikasyonu olanlarda anlamli olarak dustik
bulundu (p degerleri sirasiyla p=0,000, p=0,000). C-reaktif protein (CRP) diizeyleri intrakraniyal komplikasyon varliginda anlamli olarak yiiksek
bulundu (p=0,028). Takipte 9 hastada (%15,5) niiks AM gelisti. ik epizodun tedavi protokoli ile niiks gelisimi arasinda istatistiksel olarak anlamli

bir iliski saptanmadi (p=0,332).

Sonug: intratemporal veya intrakraniyal komplikasyonun eslik etmedigi hastalarda tedavide konservatif cerrahi yaklasim tercih edilebilir. Diigiik
hemoglobin ve hematokrit diizeyleri, hastalarin semptom ve gérintiilemeleri ile birlikte degerlendirildiginde eslik eden komplikasyonlarin varligi
icin, yiiksek CRP degerleri ise eslik eden intrakraniyal komplikasyonlarin varligi igin bir uyari olabilir.

Anahtar Kelimeler: Eslik eden komplikasyon, mastoidit, orta kulak iltihabi, niiks

INTRODUCTION

Acute mastoiditis (AM) is the most common complication
associated with acute otitis media (AOM), develops
when the infection spreads to the mastoid process of the
temporal bone and plays a key role in the development
of further complications (1,2). In complicated AOM, the
purulent infection first causes AM, which leads to further
intratemporal and intracranial complications (ICCs),
such as sub-periosteal abscess (SPA), facial paralysis
(FP), labyrinthitis, petrositis, meningitis, sigmoid sinus
thrombosis (SST), and intracranial abscess (2-4). Despite
the rational use of antibiotics and advances in imaging
and surgical techniques, AM-led complication rates
are reported to be between 13% and 38% (5,6). Given
the serious nature of intratemporal and but particularly
ICCs, their early diagnosis and effective treatment is
vital, since delays in their diagnosis and treatment are
related to increased morbidity and mortality, and those
commonly used antibiotics can suppress the classic signs
and symptoms of ICCs (3-7). Temporal bone computed
tomography (CT) with intravenous contrast was found
to be highly sensitive (97% sensitivity) in evaluating the
complications of AOM (4,8). However, the treatment
is rather a center-and clinician-dependent; there is
still no consensus for managing pediatric AM. Also,
management depends on the patient's presentation
but may include intravenous antibiotics alone or along
with myringotomy and/or ventilation tube (VT) insertion,
drainage of the abscess, and cortical mastoidectomy
(CM) (2,9,10).

In this study, we aimed to identify the clinical
characteristics, management, and outcome of patients
with AM, and to investigate differences between
laboratory findings between those with and without
accompanying complications. Also, we determine the
clinical characteristics of patients with recurrent AM, to
investigate the relationship between the development
of recurrence and the treatment protocol used in the

first episode.

METHODS

A retrospective study was conducted at our tertiary referral
hospital between January 2014 and June 2020 over six years.
The study protocol was approved by the Bakirkdy Dr. Sadi
Konuk Training and Research Hospital's local ethics board
(decision no: 2020-18-07, date: 07.09.2020). The medical
charts of children hospitalized in our Otorhinolaryngology
clinic due to AM were retrospectively reviewed. The
diagnosis of AM is based on clinical signs of AOM (ongoing
or within 14 days) associated with retro-auricular signs of
infection: swelling, erythema, tenderness, protrusion of
the auricle, and decrease in the posterior upper wall of the
external ear canal. Also, the diagnosis of AM was confirmed
by imaging methods, CT scan of the temporal bone with fine
cuts in all patients, and magnetic resonance imaging testing
for patients with suspected ICCs. The demographic data
of the patients, disease-related symptoms, complications
accompanied by AM, the month of application, laboratory
data [white blood cell count (WBC), C-reactive protein
(CRP), red blood cell count, hematocrit (Hct), neutrophil
count, lymphocyte count, neutrophil-to-lymphocyte ratio,
microbiological cultures], length of hospital stay, medical
and/or surgical treatments, and outcome were recorded.

Children  with  immunodeficiencies or  craniofacial
malformations and children presenting with AM found to
be because of underlying chronic otitis media with/without
cholesteatoma were excluded from the study.

On admission, we used sterile swab sticks to collect
a specimen of the ear discharge. In cases of surgical
intervention, we collected the pus during surgery. All
patients received empiric intravenous antibiotics shortly
after the admission and supportive therapy if needed.
When there was no response to iv antibiotics for 24/48
hours surgical intervention was performed in patients with
no accompanying complications and performed in all
patients in the presence of accompanying complications
(Figure 1). Medical treatment was performed in all patients
collaboration with the pediatrics department. If there was
suspicion of ICCs, a multidisciplinary approach was used for
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Figure 1. Management algorithm of acute mastoiditis in children

diagnosis and management, and the patient was transferred
to the pediatrics department if needed.

Recurrent AM was defined as an episode of AM over 4 weeks
after a previous episode and in the absence of symptoms or
findings to suggest persistent infection between episodes
(11). Records were surveyed for readmission or treatment
for recurrent AM in the affected ear.

Statistical Analysis

NCSS (Number Cruncher Statistical System, Kaysvilee,
UT) 2007 software was used for the statistical analysis.
Descriptive statistical analyzes were performed. Mean
values were compared with Mann-Whitney U test. The
relationship between recurrence and age, surgery type,
accompanying complications, and ICCs were analyzed with
Fisher's Exact test. In all analyses, p<0.05 was considered to
indicate statistical significance.

RESULTS

Over 6years, 58 patients were hospitalized in our clinic due
to AM. Of these 58 patients, 25 were female (43.1%) and
33 were male (56.9%). The mean age was 4.91+£3.97 (0-16)
years. There were 7 patients under one year of age (the
youngest was 2 months old and the oldest was 9 months
old). When calculating the mean age, the ages of these
patients were accepted as 0 years. The demographic
data and the age distribution of the patients are shown
in Table 1. The average length of stay in the hospital was

232

Myringotomy/ventilation tube
insertion and IV antibiotics

(No improvement in clinical and

IV antibiotics and
mastoidectomy

Precence of
accompanying

complication
Subperiosteal
abscess

IV antibiotics and abscess
drainage with ventilation tube
insertion
(No improvement in clinical
signs )

Intracranial/intratemporal
complication

IV antibiotics

mastoidectomy

IV antibiotics and
mastoidectomy

11.5+8.86 (3-41) days. Most of the patient admissions
were in the winter months.

When the complaints at the admission of the patients were
evaluated, the most common symptoms were found to
be otalgia, retro-auricular swelling-hyperemia, protruding
of the auricle, and otorrhea. 34 (58.6%) out of 58 patients,
had complications [SPA, SST, FP, petrositis, meningitis, and
epidural abcess (EA)] accompanied by AM. There was more
than one accompanying complication in 4 patients (SPA and
petrositis in two patients, SPA and FP in one patient, SST and
EAin one patient). SPA was the most common complication
(n=24, 41.3%). 7 patients (12%) had ICCs, of whom one had
multiple concurrent ICCs. The most common ICC was SST
(n=5, 8.6%), followed by meningitis (n=2, 3.4%). Of the four
patients with FP, one was Hause-Brackmann grade 4, two
were grade 3, and one was grade 2.

Table 1. The demographic data and the age distribution of the
patients

n (%)

Male 33 (56.9%)
Gender

Female 25 (43.1%)

Right 32 (55.2%)
Side

Left 26 (44.8%)

<1 7 (12%)

1-4 24 (41.4%)
Age (years)

4-8 18 (31%)

>8 9 (15.6%)
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At admission, an empiric intravenous antibiotic treatment
was administered to all patients after taking samples for
culture if there was ear discharge. Samples for culture were
taken during the surgical intervention from those who had
no ear discharge at admission. According to the clinical
condition of the patient, as a first-line antibiotic treatment,
we used ceftriaxone (50-100 mg/kg) as monotherapy in
22 patients (37.9%), along with clindamycin (15-40 mg/
kg) or metronidazole (20-40 mg/kg) in 24 patients (41.3%).
Vancomycin (60 mg/kg) or meropenem (120 mg/kg)
was preferred in certain patients depending on clinical
symptoms or culture results in the line with pediatric
disease recommendations.

infectious department

Intravenous corticosteroids (1 mg/kg prednisolone) were
administered to patients with accompanying FP. All
patients who initially presented with FP had fully recovered.
For managing the five SST patients, one was placed on
anticoagulation therapy for 45 days. During the follow-up,
minor bruising was noted for this patient and no other
bleeding concerns were reported. Of the four patients
who were not anticoagulated, two had a nonocclusive
thrombus and two had no progression of their thrombus
on imaging studies during their hospital stay. No patient
died during the hospital stay or follow-up.

When considering surgical management, a conservative

Table 2. Symptoms at admission, type, and management of accompanying complications and microbiological profile of patients with

acute mastoiditis

n (%)
Otalgia 36 (62%)
Retroauricular swelling-hyperemia 25 (43.1%)
Protruding of the auricle 21 (36.2%)
Otorrhea 21 (36.2%)
Headache 19 (32.7%)
Symptoms at admission
Fever 17 (29.3%)
Irritability 9 (15.5%)
Vomiting 4 (6.8%)
Facial paralysis 4 (6.8%)
Neck stiffness 1(1.7%)
Subperiosteal abscess 21 (61.7%)
Subperiosteal abscess + petrositis 2 (5.8%)
Subperiosteal abscess + facial paralysis 1(2.9%)
/(Ar\]c:c3o4r;npanying complications Facial paralysis 3(8.8%)
Sigmoid sinis thrombosis 4 (11.7%)
Sigmoid sinlis thrombosis + epidural abscess 1(2.9%)
Meningitis 2 (5.8%)
Medical 16 (27.5%)
Medical + VT 8 (13.7%)
Treatment protocol
Medical + drainage + VT 16 (27.5%)
Medical + CM + VT 18 (31%)
Negative 11 (26.8%)
Streptococcus pneumoniae 17 (41.4%)
Pseudomonas aeruginosa 5(12.1%)
Microbiology
Streptococcus pyogenes 5(12.1%)
Enterococcus species 2 (4.8%)
Escherichia coli 1(2.4%)

VT: Ventilation tube, CM: Cortical mastoidectomy
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Table 3. The clinical characteristics of patients with recurrent AM
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Age at the first

Accompanying

Treatment modalities of

episode Gender ;c:::zlri:i:::i:;;\s in the Culture results of the first episode the first episode
Patient 1 5 month F SPA Streptococcus pneumoniae Medical + drainage + VT
Patient 2 6 years M SST No growth Medical + CM + VT
Patient 3 4 years M None Streptococcus pneumoniae Medical
Patient 4 7 years M SPA + petrositis Streptococcus pneumoniae Medical + CM + VT
Patient 5 3 years F SPA No growth Medical + drainage + VT
Patient 6 5 years F FP No growth Medical + CM + VT
Patient 7 9 years F None No growth Medical + VT
Patient 8 4 years F None No growth Medical + VT
Patient 9 6 years M None No growth Medical

SPA: Subperiosteal abcess, SST: Sigmoid sinus thrombosis, FP: Facial paralysis, VT: Ventilation tube, CM: Cortical mastoidectomy, AM: Acute mastoiditis

Table 4. The comparison of blood parameters in patients with and without accompanying complications and with and without ICCs

Accompanying No accompanying

complication complication ICCs No ICCs
p-value (n=7) (n=51) p-value

(n=34) (n=24) (mean x SD) (mean % SD)

(mean * SD) (mean + SD) - -
Hb (g/dL) 10.72+1.31 13.04+1.40 0.000 10.60+0.57 11.8+1.82 0.081
Hct (%) 33.09+4.03 39.31+3.74 0.000 33.05+2.23 36.02+5.14 0.090
WBC (10%/1U) 15.44+6.16 10.79+4.29 0.004 12.02+4.02 13.72+6.11 0.527
NLR 2.65+2.11 3.34+3.21 0.528 4.47+3.14 2.72+2.50 0.185
CRP (mg/L) 37.7+37.0 24.1+28.6 0.114 66.4+60.6 25.4+25.8 0.028

n: Number, SD: Standard deviation, ICC: Intracranial complication, Hb: Hemoglobin, Hct: Hematocrit, WBC: White blood cell count, NLR: Neutrophil to
lymphocyte ratio, CRP: C-reactive protein (Bold text indicates a statistically significant difference with a p-value less than 0.05)

approach was adopted in patients without ICCs. Sixteen
patients (27.5%) were treated without surgical intervention.
Eight patients (13.7%) underwent myringotomy + VT
insertion. Twenty one (87.5%) of 24 patients with a SPA
underwent incision and drainage of the abscess + VT
insertion, and later 5 (23.8%) of these 21 patients underwent
CM + VT insertion, during the same admission, due of lack
of clinical improvement. This was performed on average 4
days after the original surgery. The remaining three patients
with SPA underwent CM + VT insertion. Of these three
patients, two had concomitant petrositis and one had FP.
Ten of the 18 patients who underwent CM + VT insertion,
three had FP, two had meningitis, four had SST, one had
SST + EA.

Culture results were not available for 17 (29.3%) patients. Of
the remaining 41 patients (70.6%) no growth was observed
in 11 (26.8%), Streptococcus pneumoniae was isolated in
17 (41.4%), and the other bacteria in 13 (31.7%) patients.
The symptoms at admission, type and management of
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accompanying complications, and microbiological profile
of the patients are shown in Table 2.

Recurrent AM developed in 9 patients (15.5%) during
follow-up. The time from the first AM to the second episode
ranged from 6 weeks to two years. The clinical characteristics
of patients with recurrent AM are shown in Table 3. There
was no statistically significant difference in terms of
recurrence between those with and without accompanying
complications and those with and without ICCs (Fisher's
Exact test, p=0.555, p=0.70). Also, there was no statistically
significant relationship between the treatment protocol
of the first episode and the development of recurrence
(Fisher's Exact test, p=0.332).

Patients with and without complications accompanying AM
were compared in terms of blood parameters, hemoglobin
and Hct levels were found to be significantly lower (p values,
respectively p=0.000, p=0.000), WBC levels were found to
be significantly higher in the presence of accompanying
complications (p=0.004). When patients with and without
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ICCs were compared in terms of blood parameters, the CRP
levels were found to be significantly higher in the presence
of ICCs (p=0.028). The comparison of blood parameters in
patients with and without accompanying complications and
with and without ICCs is shown in Table 4.

DISCUSSION

In this study, we reported the clinical characteristics,
management, and outcome of our patients with AM
and compared blood parameters with and without
accompanying complications and those with and without
ICCs in children attending a large tertiary referral care
center, covering a population of two million people.

Similar to the work of Ren et al. (11), we found, as expected,
the highest rates of AM-related hospitalizations were
highest in winter and lowest in summer, reflecting the
seasonal variation of viral upper airway infections closely
related to the development of AOM. In the line with
previous studies, the most common presenting symptoms
were otalgia, retro-auricular swelling-hyperemia, and
protruding of the auricle (2,4). Only 17 patients (29.3%)
had fever at admission. Although it is thought that this
may have been due to the antibiotic treatment they may
receive before, previous treatment data were not available
for children in our study.

In our study, isolated AM was seen in 24 (41.3%) patients. The
most common accompanying complication was SPA (n=24,
41.3%), followed by SST (n=5, 8.6%) and FP (n=4, 6.8%).
ICCs were seen in 7 (12%) patients. Duygu and Sevik Elicora
(2) reported the rate of SPA as 28.6%, SST as 7.1%, and FP
as 25% in complicated pediatric AM cases. Inconsistent
with our study, Mattos et al. (4) reported the rate of SPA as
38%, SST as 8.3%, and FP as 16.7% in complicated pediatric
AM cases. Mansour et al. (3) stated that although AM rates
decreased with the introduction of antibiotics, the rate of
ICCs due to AM remained high, ranging from 5% to 29%,
and they reported the ICC development rate as 13% in their
study. Similarly, we found the rate of ICC development due
to AM to be 12%.

Although studies have described various treatment
algorithms in the literature, no consensus has been
reached yet in the treatment of AM and accompanying
complications (2,5,12-14). Mierzwinski et al. (12) stated that
incision and drainage of SPAs have disadvantages like poor
cooperation and difficult daily wound toilet in children, it
may require multiple episodes of general anesthesia and
the inability to expose other existing complications of
AM, such as EA which can be detected and immediately
treated during mastoidectomy. They reported that they

recommended mastoidectomy also in SPAs, performed
mastoidectomy in 77% of the patients and a recurrence
rate of 8% in their series of 73 cases. Psarommatis et al. (13)
reported that nine out of 21 (42.9%) patients who had the
first incision and drainage of a SPA needed mastoidectomy
as they did not improve over time. Ghadersohi et al. (14)
stated that favorable outcomes for children treated with
otherwise uncomplicated AM with SPA who are managed
with incision and drainage, myringotomy + tympanostomy
tube placement, andintravenous antibiotics. They reported
that they reserved mastoidectomy to treat patients with
ICCs and certain intratemporal complications, such as
acute petrositis and labyrinthitis. However, recurrent
AM rates were not available in their series of 48 cases.
Duygu and Sevik Elicora (2) stated that they performed a
mastoidectomy if progression occurs despite a perforated
tympanic membrane, or severe clinical presentation
with multiple complications together with ICCs. In our
practice, we performed a stepwise approach to AM and
its accompanying complications. In isolated AM cases, if
the tympanic membrane is perforated and pus drainage
is sufficient, we only administered intravenous antibiotic
therapy, if the tympanic membrane is not perforated or pus
drainage is not sufficient from perforation, we performed
myringotomy and VT insertion together with intravenous
antibiotics. None of the patients with isolated AM required
additional intervention. All the patients in our study with a
SPA, without other complications, underwent myringotomy
+ VT insertion and incision and drainage of the abscess
together with intravenous antibiotics. Due to the lack
of clinical improvement, five (23.8%) of these patients
required CM during the same admission. There were three
patients with SPA who underwent CM + VT insertion in the
first-line, because of the co-occurrence of a petrositis in
two patients and FP in one patient. Also the patients with
accompanying FP (n=3, 8.8%), meningitis (n=2, 5.8%), SST
(n=4,11.7%) and SST + EA (n=1, 2.9%) were managed with
CM + VT insertion together with intravenous antibiotics in
the first-line treatment. To the best of our knowledge, there
are only a few studies in the literature that have focused on
recurrent AM cases. Recurrent AM developed in 9 patients
(15.5%) during the follow-up in our series of 58 cases. We
performed the same stepwise management approach
in the recurrent cases and we did not find a statistically
significant relationship between the treatment protocol
of the first episode and the development of recurrence.
Based on these data and in the absence of formal national
guidelines, we believe that our treatment protocol is
sufficient for children with presenting AM.

Information on bacterial cultures was available for 41
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(70.6%) patients and more than a quarter of these patients
revealed 'no growth’ samples. This may relate to previous
treatments that they may have received and could reduce
the probability of recovering causative bacteria. However,
previous treatment data were not available in our study
and the lack of this information represents one of our
study’s limitations. In the current opinion, Streptococcus
pneumoniae is considered the predominant pathogen in
children affected by AM (15). Streptococcus pneumoniae
were the predominant pathogen in our study and this
finding supports the current opinion.

Golz et al. (16) reported in their study that children with
anemia had more otitis media attacks compared with healthy
children with normal hemoglobin levels, and they also found
a direct relationship between anemia and the number of
AOM episodes. Although it varies according to gender
and race in children, a hemoglobin level below 10.5 g/dL
between 6 months and 2 years of age and below 11.5 g/dL
between 2 years and 12 years of age is considered anemia
(17). Based on this information, when we analyzed our data,
we found statistically significant differences in laboratory
findings between those with and without complications
accompanying AM at the time of admission. As shown
in Table 4, we found that mean Hb and Hct levels in the
presence of accompanying complications were 10.72+1.31
g/dL and 33.09+4.03% and we found these values were
significantly lower and WBC levels were significantly higher
in the presence of accompanying complications. Mansour et
al. (3) with the object of identifying those AM patients who
are at a high risk of developing ICC, thus supporting their
immediate brain imaging upon AM diagnosis, compared
the clinical information available at the time of AM diagnosis
in patients who developed and those who did not develop
imaging-diagnosed ICCs and they reported that high
CRP levels increased the risk of imaging-diagnosed ICCs.
Similarly, Duygu and Sevik Elicora (2) compared CRP values
between the AM patients with and without ICCs and they
reported that they found CRP values significantly higher in
patients with accompanying ICCs. We also found CRP levels
were significantly higher in the presence of ICCs.

The major limitation of our study is its retrospective
nature. Due to its retrospective nature, we didn't have
previous treatment and vaccination information data.
Although pneumococcal
in our country in 2009, the predominant pathogen was
found to be Streptococcus pneumoniae in our study. To

vaccination was introduced

explain this predominance and influence of vaccination
on accompanying complications, we think that large case
series including previous vaccination data are needed.
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CONCLUSION

AM is the most common complication associated with AOM
in children. The most common symptoms in the children
with AM were otalgia, retro-auricular swelling-hyperemia,
protruding of the auricle, and otorrhea. Since no statistically
significant relationship was found between the treatment
protocol of the first episode and the development of
recurrence, a conservative approach may be preferred
for surgical treatment in patients without accompanying
intratemporal or ICCs. Low hemoglobin and Hct levels
with the symptoms and imaging of the patients may be a
warning for developing accompanying complications, and
high CRP values may be a warning for accompanying ICCs.
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Comparison of Anemic and Non-anemic Iron-deficient
Adolescents in Terms of Psychosocial Aspects and Quality
of Life: A Case Control Study

Demir Eksikligi Olup Anemik Olan ve Olmayan Ergenlerin Psikososyal
Durumlarinin ve Yasam Kalitelerinin Karsilastirilmasi: Bir Olgu Kontrol
Calismasi
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ABSTRACT

Objective: In this study, anxiety levels, emotional and behavioral problems, self-esteem and quality of life (QoL) in adolescents with iron
deficiency (ID) and iron deficiency anemia (IDA) were investigated.

Methods: The sample of this cross-sectional case-control study consisted of 115 adolescents (34 ID, 44 IDA and 37 healthy controls) aged 12-17
years. Strengths and Difficulties Questionnaire, Rosenberg Self-esteem Scale, The Pediatric QoL Inventory, Screen for Child Anxiety-Related
Emotional Disorders were used for psychosocial assessment.

Results: The anxiety levels of patients with IDA were higher compared with healthy controls. The total, physical and psychosocial QoL scores of
the adolescents with IDA was found to be lower than those with ID or healthy controls. The total iron binding capacity was correlated with total
and psychosocial Qol, self-esteem, and anxiety scores.

Conclusion: Findings suggest that adolescents with IDA are affected in terms of anxiety and QolL. A psychosocial evaluation of adolescents with
IDA would be appropriate.

Keywords: Quality of life, anxiety, adolescents, iron deficiency, anemia
6z
Amag: Bu calismada demir eksikligi (DE) ya da demir eksikligi anemisi (DEA) olan ergenlerin kaygi dizeyleri, duygusal ve davranigsal sorunlar,

benlik saygisi ve yasam kalitesi (YK) arastirildi.

Gereg ve Yontem: Bu kesitsel olgu-kontrol calismasinin érneklemini 12-17 yaslari arasindaki 115 ergenden (34 DE, 44 DEA ve 37 saglikli kontrol)
olusturmustur. Psikososyal degerlendirme icin Giicler ve Giicliikler Anketi, Rosenberg Benlik Saygisi Olcedi, Pediatrik Yasam Kalitesi Envanteri,
Cocukluk Cagi Anksiyete Tarama Olcegi kullanildi.

Bulgular: DEA olan hastalarin anksiyete diizeyleri saglikli kontrollere gére daha yiksekti. DEA olan ergenlerin toplam, fiziksel ve psikososyal YK
puanlari, DE olanlara ve saglikli kontrollere gére daha dustik bulundu. Total demir baglama kapasitesi, toplam ve psikososyal yasam kalitesi,
benlik saygisi ve kaygi puanlari ile korele idi.

Sonug: Bulgular, DEA olan ergenlerin kaygi ve yasam kalitesi agisindan etkilendigini géstermektedir. DEA olan ergenlerin psikososyal yonden
degerlendirilmesi uygun olacaktir.

Anahtar Kelimeler: Yasam kalitesi, anksiyete, ergenler, demir eksikligi, anemi
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INTRODUCTION

Iron is an essential element that has many functions
throughout the body and in the central nervous
system, including myelination, cell development and
neurotransmitter systems (1,2). Therefore, iron is of great
importance in cognitive, behavioral and motor development
and functions (3,4). lron deficiency anemia (IDA) and
iron deficiency (ID) are among the leading public health
problems in children and adolescents in both developed

and developing countries (5,6).

In clinical studies, it has been reported that ID causes
social, academic and emotional problems (1). There is
consistent evidence on the effects of IDA on neurocognitive
development (7). However, there is limited information
about psychosocial problems in iron-deficient adolescents
with or without anemia. To date, studies have reported that
children and adolescents with ID or IDA are at high risk
of several psychiatric disorders such as major depression,
bipolar disorder, anxiety disorder, autism spectrum disorder,
and attention deficiency and hyperactivity disorder (8). But
limited information reveals the difference between ID and
IDA in adolescents in terms of these increased risks.

Quality of life (Qol) is defined by the World Health
Organization as ‘individuals’ perception of their position
in life in the context of the culture and value systems in
which they live, and in relation to their goals, expectations,
standards and concerns. Health-related Qol can also
be defined as the whole of a person’s physical health,
psychological state, beliefs, relationships  and
relationships  with the environment (9). Despite the
increasing focus on QoL issues and outcomes in the past
decades, and ID appearing so common, in this context, the

social

consequences of ID and IDA have not been adequately
studied. Moreover, there are limited data on the relationship
between Qol and psychosocial status of adolescents with
ID or IDA. In the studies conducted to date, there is a study
stating that there is no relationship between serum iron
levels and psychological distress unless anemia develops,
while another study reported that regardless of anemia,
no significant relationship was found between ID and QoL
(10,11).

Consequently, ID related psychosocial problems, and their
effects on life in adolescents are not fully understood yet,
and many aspects of this issue still need to be investigated.
It is also unclear whether ID and IDA differ from each other
in mentioned aspects. So, in this study, we compared
anemic and non-anemic iron-deficient adolescent, and
healthy controls (HC) in terms of anxiety levels, emotional

and behavioral problems, self-esteem and Qol. We
hypothesized that there are differences between IDA, ID
and HCs in these aspects. Moreover, we examined these
psychosocial parameters’ correlation with hematological
parameters in ID regardless of the presence of anemia.

METHODS

The sample of this single-center cross-sectional case-
control study consisted of 115 adolescents (34 ID, 44 IDA
and 37 HCs) aged 12-17 years. The ID/IDA groups were
collected from the pediatric hematology clinic, and HCs
were collected from the adolescents who applied for
a general health check-up through an announcement.
Ethical consent and approval (Van Training and Research
Hospital Clinical Research Ethics Committee- decision
no: 2019/19, date: 17.10.2019) of the study, and written
informed consent was obtained. A power analysis was
performed using G*Power version 3.1 to detect a high
effect size (0.40) when a=0.05 for a power of 0.95 using
control for effects analysis (ANOVA). Based on these
criteria, G*Power recommended a minimum sample size
of 102, with 34 in each group.

The inclusion criteria were as follows: (1) to have ID
(ferritin value below 30 mg/dL, and/or total iron binding
capacity (TIBC) is above 350 ug/dL without anemia) or IDA
(hemoglobin value below 11 g/dL for girls, 12 g/dL for boys
due to ID); (2) to be between the ages of 12-17; (3) attending
formal education and (4) not receiving treatment for ID or
IDA. Adolescents with a history of psychiatric or neurological
disorders, mental retardation or physical disability, or acute
infection-like symptoms were excluded from the study.
Adolescents with other hematologic conditions (e.g.,
thalassemia) were also excluded from the study.

The forms and scales used in the study were as follows:

Sociodemographic data form was used to collect
information about age, gender, working and educational

status of parents, family structure and monthly income.

Strengths and Difficulties Questionnaire (SDQ): This
questionnaire is for screening behavioral and emotional
problems in adolescents (12). The parent report form was
used and cronbach’s alpha score was 0.84 for the Turkish
version. It contains 5 subscales and these subscales are
as follows: attention deficit and hyperactivity, emotional
problems, behavior problems, peer problems and
prosocial behavior. The prosocial behaviors subscale
measures positive social behavior, while the others measure
problematic behavior and difficulties, and the total scores of
each constitute a total difficulty score of 0-40.
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Rosenberg Self-esteem Scale (RSS): To evaluate self-esteem
in children and adolescents, the RSS (13). The 10 items are
answered on a 4-point scale ranging from strongly agree to
strongly disagree. The scale ranges from 10 to 40, with 40
indicating the highest possible score. Higher scores indicate
higher levels of self-esteem. Cronbach’s alpha score of this
self-report scale was 0.75 for the Turkish version.

The Pediatric Quality of Life Inventory: This is an instrument
that evaluates health-related QoL in 2-18-year-old children
and adolescents. This questionnaire examines four distinct
areas of health-related functioning: physical functioning,
emotional functioning, social functioning and school
functioning. The latter three scales are combined to
determine a broad psychosocial summary score (14). The
parent form of the scale was administered. Cronbach'’s
alpha score was 0.84 for the Turkish version.

Screen for Child Anxiety-Related Emotional Disorders
(SCARED): This instrument is designed to screen for DSM-
IV anxiety disorders in childhood. The SCARED total score,
derived by adding the responses of the 41 items, ranges
from 0 to 82 (15). Cronbach’s alpha score was 0.88 for the
Turkish version. SCARED includes five distinct factors:
somatic/panic, generalized anxiety, separation anxiety,
social anxiety, and school refusal. The self-report form of
the scale was used.

Statistical Analysis

The statistical data for the groups were expressed using
the mean and standard deviation. For continuous normal
distributed variables, the One-Way ANOVA test was used
for comparison. Variables not normally distributed were
compared using the Kruskal-Wallis Test. Comparison of
non-parametric parameters between two groups was
performed using the Mann-Whitney U test. Bonferroni-
corrected Mann-Whitney U test was used for the Kruskal-
Wallis test in multiple comparisons. The statistically
significant value was p<0.017 in the Bonferroni correction.
The Tukey honest significant difference test was used for
post-hoc comparisons. Comparison between groups the
categorical variables were performed using chi-squared
tests. Correlations between variables were analyzed using
the Pearson correlation coefficient and Spearman’s rank
correlation coefficient.

RESULTS

The ID, IDA and control groups were statistically similar in
age and gender distribution.

There was no statistically significant difference between the
groups in terms of monthly income, parental cohabitation,
mother education, father education, mother working and
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father working status. The sociodemographic characteristics
of all sample groups are shown in Table 1.

When the data were evaluated, it was observed that
SCARED-Panic/Somatic, SDQ-Prosocial Behaviors scales
did not fit into the normal distribution.

All anxiety scores were higher in the IDA group compared
to HC, except for the social anxiety subscale. No significant
difference was found between IDA and ID, or between ID
and HC in the anxiety scores.

In terms of Qol, the IDA group’s total, physical and
psychosocial QoL scores were found to be statistically
significantly lower than both the ID and HC. However,
the difference between the ID and HC groups was not
statistically significant.

In the SDQ, the SDQ-Emotional Problems score of the IDA
group was higher than the HC (p=0.013). When self-esteem
scores were examined, no statistically significant difference
was found between the three groups (Table 2).

Inthe study, correlations of iron parameters with psychosocial
measures, and correlations of QoL with other psychosocial
measures were evaluated in combined IDA and ID groups.

Among hematologic parameters, solitarily TIBC showed a
correlation with psychometric scores other than the Qol.
TIBC showed mild positive correlation with the SCARED
total, panic-somatic, separation anxiety, school phobia
scores, and a mild negative correlation with self-esteem.
TIBC showed a mild negative correlation with the total
Qol and psychosocial health QolL. None of the SDQ
scores showed a statistically significant correlation with any
hematologic parameters.

Hemoglobin levels showed a mild positive correlation
with all Qol scores. Serum iron levels and transferrin
saturation showed mild positive correlation with physical
health QoL scores. Ferritin levels showed a mild positive
correlation with the total QoL and physical health QoL
(Table 3).

All QoL scores showed moderate positive correlation
with self-esteem, and mild, moderate, or strong negative
correlations with all SCARED scores other than social
anxiety. The social anxiety subscale was correlated just
with psychosocial health QolL. Physical health QoL scores
showed mild negative correlations with the SDQ total,
emotional problems and attention deficit hyperactivity
disorder (ADHD) problem scores (Table 4).

DISCUSSION

ID and IDA are common public health problems, and
the relationship between ID/IDA and psychosocial and
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behavioral problems in adolescence is less researched. This
study aimed to evaluate the psychosocial and behavioral
status, self-esteem and health-related QoL of adolescents
with ID or IDA.

In our study, anxiety levels in the IDA group were higher in
all areas except social anxiety compared to healthy controls.
The total, physical and psychosocial Qol in the IDA group
was found to be lower than that in the ID group and healthy
controls. Also, emotional problems in the IDA group were
found to be higher than in the healthy controls. The data of
the ID and IDA combined group showed that ID parameters
have a significant relationship with QoL. Furthermore, TIBC
was correlated with self-esteem, and anxiety, in addition to
the QoL correlation. There were significant relationships
between Qol scores and psychosocial and behavioral
scores such as anxiety, self-esteem.

There are few studies have examined the possible
relationship between IDA/ID and anxiety. One study
showed that severe and chronic ID in infancy increased the
risk of anxiety, depression and attention problems (16). In a
nationwide study in Taiwan about the relationship between

Table 1. Sociodemographic variables of groups

IDA/ID and psychiatricmorbidity in children and adolescents,
it was found that patients with IDA were at higher risk of
anxiety disorders (8). Consistent with the results of these
studies, our study showed that anxiety levels of adolescents
with IDA were higher than those of HCs. Although there was
no statistically significant difference between the anxiety
scores of ID and IDA or HCs, it was thought that there
might be a possible relationship between the progression
of ID to anemia and elevation of anxiety levels. Additionally,
the correlation between Qol and anxiety scores in IDA/
ID was considered as clinically important in terms of the
possible effect of anxiety on patient’s perceived health and
functionality in ID. However, long-term follow-up studies are
needed to establish a causal relationship between IDA/ID
and anxiety.

Although ID is common, it is insidious and may not have a
significant clinical symptoms, and it is difficult for patients
to recognize themselves. IDA may lead to many nonspecific
clinical symptoms because of disrupted hemoglobin
synthesis due to ID. In our study, it was found that the
QoL in adolescents with ID was similar to that of HCs,

HC (n=37) ID (n=34) IDA (n=44)
p-value
n (%) n (%) n (%)

Female 29 (78.4) 25 (73.5) 41 (93.2)

Gender 0.054
Male 8(21.6) 9 (26.5) 3(6.8)

Age 15.1+1.72 15.05+£1.73 14.79+1.65 0.569
<1500 TL 23 (62.2) 15 (44.1) 24 (54.5)

Family income 0.311
>1500 TL 14 (37.8) 19 (55.9) 20 (45.5)
Married 37 (100) 32 (94.1) 38 (86.4)

Cohabitation of parents 0.053
Divorced 0(0) 2(5.9 6(13.6)
Never went to school 11(29.7) 5(14.7) 9 (20.5)
Primary school 16 (43.3) 16 (47.1) 23 (52.3)

Mother’s educational level 0.211
Middle school 3(8.1) 9 (26.6) 4(9.1)
High school/university 7(18.9) 4(11.8) 8(18.2)
Unemployed 36 (97.3) 29 (85.3) 41 (93.2)

Mother’s employment status 0.162
Employed 1(2.7) 5(14.7) 3(6.8)
Never went to school/primary 17 (45.9) 19 (55.9) 30 (68.2)
school

Father’s educational level Middle school 7(18.9) 6(17.6) 49.) 0.345
High school/university 13 (35.1) 9 (26.5) 10 (22.7)
Unemployed 9 (24.3) 7 (20.6) 11 (25)

Father’'s employment status 0.850
Employed 28 (75.7) 27 (79.4) 33(75)

HC: Health controls, ID: Iron deficiency group, IDA: Iron deficiency anemia group, TL: Turkish Liras




Table 2. Comparison of SCARED, PedQol, Self-Esteem and SDQ scores of the groups

Med J Bakirkoy 2022;18:238-246

HC (n=37) ID (n=34) IDA (n=44) F/Chi? Comparisons
M=SD M=SD M=SD p-value
IDA>HC (p<0.001)
. F=6.684
SCARED-Total anxiety 15.02+8.91 20.67+11.59 25.34+15.71 oo0p DA-ID($=0.109
ID=HC (p=0.063)
IDA>HC (p<0.001)
o
SCARED-Panic/somatic 2.24+1.93 3.97+3.03 5.52+5.52 gZ'O o IDA=ID (p=0.088)
ID=HC (p=0.069)
IDA>HC (p=0.002)
. F=5.354
SCARED-General anxiety 3.48+3.04 4524371 6.31£4.71 o006 DA=ID(p=0.050
ID=HC (p=0.269)
IDA>HC (p=0.010)
. . F=3.635
SCARED-Separation anxiety 2.81£2.42 4.23+3.25 4.68+3.68 =0.030 IDA=ID (p=0.542)
ID=HC (p=0.063)
IDA=HC (p=0.080)
SCARED-Social anxiety 5.43+3.59 6.32+3.49 6.90+4.05 E:ggﬁi IDA=ID (p=0.496)
ID=HC (p=0.320)
IDA>HC (p=0.013)
SCARED-School phobia 1.05+1.24 1.611.63 1.90+1.63 E:ggﬂ IDA=ID (p=0.404)
ID=HC (p=0.122)
IDA<HC (p<0.001)
Total PedQol 8210139  75.28+14.10 62.25+21.40 222)3(53?7 IDA<ID (p=0.001)
ID=HC (p=0.098)
IDA<HC (p<0.001)
PedQoL-Physical health 81.6717.6  71.96+21.43 53.19426.52 EZ&EV IDA<ID (p<0.001)
ID=HC (p=0.072)
IDA<HC (p<0.001)
PedQoL-Psychosocial health 82.34:138 77.0512.71 67.08+20.63 Ezggﬁ? IDA<ID (p=0.009)
ID=HC (p=0.181)
IDA=HC (p=0.231)
F=2.044
RSS 27.89+5.79 3047520 29.34+5.18 o1y DA-ID(p=0362
ID=HC (p=0.047)*
IDA=HC (p=0.398)
F=0.964
SDQ-Total score 11.86+5.53 11.14544 12.97+6.46 o DA=ID(e=0.7¢
ID=HC (p=0.609)
IDASHC (p=0.013)
. F=3.240
SDQ-Emotional problems 2.35+2.21 3.0+2.32 3.75+2.77 0=0.043 IDA=ID (p=0.187)
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Table 2. Continued

HC (n=37) ID (n=34) IDA (n=44) F/Chi? Comparisons
M=SD M=SD M=SD p-value

IDA=HC (p=0.260)
SDQ-Behavioral problems 1.6421.05 1.731.56 2.02+1.70 F=714 IDA=ID (p=0.398)

p=0.492
ID=HC (p=0.806)

IDA=HC (p=0.515)
SDQ-ADHD problems 3.67+1.90 3.47+2.20 3.97+2.09 F=594 IDA=ID (p=0.286)

p=0.554
ID=HC (p=0.677)
IDA=HC (p=0.035)*

F=3.329

SDQ-Peer relationship problems — 4.08+1.83 3.08+1.31 3.22+2.05 6=0.039 IDA=ID (p=0.734)
ID=HC (p=0.021)*
IDA=HC (p=0.120)
Chi?=3.16

SDQ-Pro-social behaviors 8.51+1.67 7.67+2.02 7.75+2.63 IDA=ID (p=0.883)

p=0.164
ID=HC (p=0.110)

HC: Health controls, ID: Iron deficiency group, IDA: Iron deficiency anemia group, SCARED: Screen for Child Anxiety-Related Emotional Disorders, PedsQol: The
Pediatric Quality of Life Inventory, RSS: Rosenberg Self-esteem Scale, SDQ: Strengths and Difficulties Questionnaire, *p<0.017 in Bonferroni correction

Table 3. Correlations of iron parameters with psychosocial measures in anemic or non-anemic ID patients

Hemoglobin Serum iron Ferritin TIBC Transferrin saturation

Total PedQolL 0.315** 0.218 0.253" -0.224* 0.218

Physical Health-PedQoL 0.373** 0.248* 0.309** -0.180 0.237*
Psychosocial Health-PedQol 0.235* 0.169 0.155 -0.232* 0.179

SDQ-Total score -0.080 -0.013 -0.074 0.134 -0.017
SDQ-Emotional problems -0.091 -0.047 -0.028 0.081 -0.043
SDQ-Behavioral problems -0.089 -0.109 -0.167 0.206 -0.123
SDQ-ADHD problems -0.107 0.060 -0.101 0.075 0.058
SDQ-Peer relationship problems 0.096 0.064 0.080 0.066 0.058
SDQ-Pro-social behaviors -0.086 -0.096 -0.001 0.042 -0.102
Total SCARED -0.125 -0.084 -0.047 0.303** -0.107
SCARED-Panic/somatic -0.091 -0.073 -0.095 0.388** -0.126
SCARED-General anxiety -0.162 -0.150 -0.051 0.189 -0.159
SCARED-Separation anxiety -0.055 0.030 -0.044 0.231* 0.017

SCARED-Social anxiety -0.032 -0.099 0.071 0.189 -0.112
SCARED-School phobia -0.044 0.074 -0.058 0.229* 0.044

Self-esteem 0.154 0.051 0.108 -0.261* 0.081

**Correlation is significant at the 0.01 level (2-tailed), *Correlation is significant at the 0.05 level (2-tailed).

SCARED: Screen for Child Anxiety-Related Emotional Disorders, PedsQol: The Pediatric Quality of Life Inventory, SDQ: Strengths and Difficulties Questionnaire,
TIBC: Total iron binding capacity, ID: Iron deficiency
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Table 4. Correlations of QoL with other psychosocial measures in anemic or non-anemic ID patients

Total PedQolL

Physical Health-PedQolL Psychosocial Health-PedQolL

SDQ-Total score -0.202 -0.239" -0.151
SDQ-Emotional problems -0.211 -0.243 -0.162
SDQ-Behavioral problems -0.068 -0.108 -0.030
SDQ-ADHD problems -0.179 -0.232 -0.119
SDQ-Peer relationship problems -0.085 -0.060 -0.095
SDQ-Pro-social behaviors -0.124 -0.178 -0.054
Total SCARED -0.586™ -0.430™ -0.639™
SCARED-Panic/somatic -0.577" -0.465™ -0.590™
SCARED-General anxiety -0.518™ -0.364™ -0.575™
SCARED-Separation anxiety -0.467™ -0.361™ -0.495™
SCARED-Social anxiety -0.220 -0.106 -0.282
SCARED-School phobia -0.422” -0.321" -0.451"
Self-esteem 0.624™ 0.492" 0.653™

**Correlation is significant at the 0.01 level (2-tailed), *Correlation is significant at the 0.05 level (2-tailed).
SCARED: Screen for Child Anxiety-Related Emotional Disorders, QoL: Quality of life, PedsQoL: The Pediatric Quality of Life Inventory, SDQ: Strengths and

Difficulties Questionnaire, ID: Iron deficiency

but it was found to be worse in all areas in IDA than in ID
or controls. The relationship between IDA and QoL is an
expected situation, but the results of the studies in this
area are contradictory and the research investigating this
issue in adolescents is rare in the literature. Furthermore,
the relationship between the presence of anemia in ID and
Qol has also been less studied. In a study using a general
health questionnaire, it was reported that there was no
relationship between serum iron levels and psychological
distress in female students unless anemia developed (10).
Similar to these results, another study found no significant
relationship between ID and QoL (11). However, this study
did not check all participants weather they had anemia or
not. Contrary to these findings, Patterson et al. (17) reported
a lower QoL for women with ID. However, in this study,
patients with anemia were also included in the study. Similar
to our results, a recent study of female university students
in New Zealand reported no significant difference in QoL
between patients with ID without anemia and HCs (18).
A recent study conducted in Turkey revealed that several
sub-dimensions of Qol, such as physical function, energy/
fatigue and general health perception in IDA patients were
affected (19). As seen, most of the research in this area was
conducted in adults, and mostly in women. Our study is one
of the few studies on this subject to examine the adolescent
age group in this respect and aspect, and supports the
findings that the QoL is not affected in ID however it will
deteriorate as IDA develops.
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The finding that there was no difference between the
groups in terms of SDQ, was found to be consistent with
the exclusion criteria for the presence of a psychiatric
disease-treatment history, and it was considered significant
and important in terms of reducing confounding factors
in interpreting the results. The SDQ-emotional problems
score in the IDA group was found to be higher than the
HCs and it was interpreted that IDA may be a predisposing
factor for problems or cause conditions
mimicking emotional pathologies. This finding is thought
to be compatible with the literature on this subject (8,20).

emotional

No previous study examining IDA/ID in terms of self-
esteem has been found in the literature. In our study,
results showed that self-esteem was not affected by IDA
or ID in adolescents. Self-esteem may also be affected by
chronic disease. In a recent study, it has been reported that
hemophilia patients have a lower self-esteem score than
their peers (21). However, this difference was not observed
in adolescents with IDA in our study. Nevertheless, the
relations between self-esteem, anxiety, and QoL in ID/IDA
suggested that further studies are needed to increase our
understanding of this issue.

Given the correlation of TIBC, it was interpreted that TIBC
can be used as a sensitive and reliable parameter in future
research because it is more specific and sensitive than
serum iron and ferritin levels and is less affected by many
other factors. The findings of the correlation of hemoglobin,
serum iron, ferritin and transferrin saturation levels with the
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Qol were interpreted as they will enrich the information
and contribute to the literature about the relationships
between hematological parameters and psychometric
data in IDA/ID. In previous studies; one study reported the
relationship between depression and ferritin levels in ID in
adults (22); the other one reported the relationship between
serum iron and hemoglobin level with physical function, as
well as the relationship between hemoglobin level with
mental health and general health perception (19); another
study reported the relationship between ferritin levels and
behavioral problems in patients with ADHD (21). Further
studies are required to investigate the relationship between
hematological and psychometric data in adolescents.

There are some limitations to our study. First, our study was
conducted on a small sample. Secondly, in our study, no
further psychiatric evaluation was performed in psychosocial
and behavioral evaluations. Finally, our study is a cross-
sectional study and it is thought that follow-up studies will
provide clinically important information on the psychosocial
and behavioral effects of ID/IDA treatments. Strengths of
our study; this was one of the few studies conducted on
adolescents, ID and IDA were taken as separate groups,
psychosocial evaluation was made in several aspects,
and their relationship between hematological data was
examined.

CONCLUSION

In conclusion, our findings suggest that while iron-deficient
adolescents without anemia are not affected, adolescents
with IDA are affected in terms of anxiety and Qol.
Adolescence is a period in which development accelerates
and a period in which the first symptoms of many psychiatric
disorders occur. Considering these; psychosocial evaluation
of adolescents with IDA would be appropriate. Also,
adolescents presenting with psychological
should be evaluated for ID and IDA. We also recommend
psychosocial support and intervention as a part of the
treatment of adolescents with IDA in terms of adherence to
treatment and improving their QoL.
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ABSTRACT

Objective: Smoking, and also water pipe smoking (hookah), is a common method of tobacco use in Southwest Asia and Middle East countries.
Although the relationship between coronavirus disease-2019 (COVID-19) infection and smoking has been evaluated in many studies, no study
has been conducted to evaluate the relationship between COVID-19 infection and water pipe smoking.

Methods: We enrolled 150 in-hospital patients. The severity of disease classified as mild, moderate, severe, and critically ill. The relationship
between waterpipe smoker, smoker and non-smoker patients and severity of disease statistically evaluated.

Results: Patients with minimal involvement (1-25%) on thorax computed tomography were found to be higher in the smoker and cigarette-
hookah smoking group compared to the non-smoking group, and the patients with moderate involvement (51-75%) were found to be less in
the smoking-hookah group. in terms of disease degree; It was found that there were more mild and moderate smokers in the smoking and
smoking-hookah group than the non-smoking group. The C-reactive protein and sedimentation values of cigarette-waterpipe tabocco smokers
were found to be lower than non-smokers.

Conclusion: Waterpipe smoking does not aggravate the course of the disease in the young population, but new studies are needed for its
effects on the elderly population.

Keywords: COVID-19, emergency department, pneumonia, waterpipe
6z
Amag: Sigara ve nargile icimi (Nargile), Glineybati Asya ve Orta Dodu iilkelerinde yaygin bir tiitin kullanim yéntemidir. Koronaviris hastaligi-2019

(COVID-19) enfeksiyonu ile sigara kullanimi arasindaki iliski bircok calismada degerlendirilmis olsa da COVID-19 enfeksiyonu ile nargile icimi
arasindaki iliskiyi degerlendiren bir calisma yapilmamustir.

Gereg ve Yontem: Hastanede yatan 150 hastayi kaydettik. Hastaligin siddeti hafif, orta, siddetli ve kritik olarak siniflandirilir. Nargile icen, sigara
icen ve icmeyen hastalar ile hastalik siddeti arasindaki iligki istatistiksel olarak degerlendirildi.

Bulgular: Toraks bilgisayarli tomografide minimal tutulumu olan hastalar (%1-25), sigara icen ve sigara-nargile icen grupta sigara igmeyen
gruba goére daha ytksek bulundu ve orta diizeyde tutulumu olan hastalar (%51-75) sigara-nargile grubunda daha az bulundu. Hastalik derecesi
acisindan; sigara ve nargile icen grupta, sigara icmeyen gruba gére daha hafif ve orta diizeyde sigara igenlerin oldugu bulundu. Sigara-nargile
icenlerin C-reaktif protein ve sedimantasyon degerleri icmeyenlere gére daha dustk bulundu.

Sonug: Nargile icimi geng poplilasyonda hastaligin seyrini kotiilestirmez ancak yasl popiilasyon tzerindeki etkileri icin yeni ¢alismalara ihtiyag
vardir.

Anahtar Kelimeler: COVID-19, acil servis, pnémoni, nargile

Address for Correspondence: Hayri Canbaz, Yildinm Beyazit University, Yenimahalle Training and Research Hospital, Clinic of
Emergency Medicine, Ankara, Turkey

Phone: +90 544 747 46 17 E-mail: dr_endorfin@yahoo.com ORCID ID: orcid.org/0000-0001-6989-7854

Cite as: Canbaz H, Sirkeci O, Erkus Sirkeci E, Ergiin Stizer N. Effects of Waterpipe Smoking on the course of COVID-19 Infection.
Med J Bakirkoy 2022;18:247-251 Received: 30.03.2022
Accepted: 26.05.2022

©Copyright 2022 by Medical Journal of Bakirkdy published by Galenos Yayinevi. 247


https://orcid.org/0000-0001-6989-7854
https://orcid.org/0000-0001-9048-5096
https://orcid.org/0000-0003-2743-7619
https://orcid.org/0000-0003-4839-8110

INTRODUCTION

Coronavirus disease-2019 (COVID-19) infected over 140
million and caused more than 3 million deaths up to April
2021 (1). The main route of the transmission is respiratory
droplets and patients usually present with respiratory
symptoms like dry cough, fever, fatigue and sometimes
atypical presentations also with loss of taste and smell.

Smoking, and water pipe smoking (Hookah), is a common
method of tobacco use in Southwest Asia and Middle East
countries. Recently, its popularity has increased and its
usage has become widespread in Europe and America,
carries the same risks as smoking (2,3). The prevalence of
respiratory diseases, lung cancer, cardiovascular diseases
and metabolic syndrome are increased in water pipe
smoking. In addition, impairment in oral hygiene and a high
incidence of periodontal disease are common outcomes of
water pipe smoking (4). Although the relationship between
COVID-19 infection and smoking has been evaluated in
many studies, no study has been conducted to evaluate the
relationship between COVID-19 infection and water pipe
smoking. Therefore, we have designed this study whether
water pipe smoking can is associated with the severity of
COVID-19 infection or not.

METHODS

This is a retrospective single center study conducted at
Gebze Government Hospital. We enrolled 150 in-hospital
patients between 02 April 2020-03 May 2020. The study
was approved by the Ankara City Hospital Clinical Research
Ethics Committee (no: E2-22-1492, date: 02.03.2022) and
the Ministry of Health COVID-19 Science Board.

COVID-19 was diagnosed according to World Health
Organization guidance. Nasopharyngeal swap samples
were used for real-time reverse transcriptase polymerase
chain reaction (PCR) tests. Patients older than 18 years
and confirmed of COVID-19 infection by PCR testing were
enrolled in the study.

Those who use waterpipe tobacco at least twice a week was
considered as a waterpipe tobacco smoker.

Data Collection

Patients demographic features, symptoms and signs,
co morbidities, laboratory tests and chest computed
tomography (CT) scans were evaluated. All data were
collected from the electronic hospital information system.
The medical records of the patients were reviewed by an
expert investigator. Peripheral venous blood samples
were measured at the biochemical laboratory of Gebze
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Government Hospital following  standard
procedures. The routine blood tests [including white blood
cell count, leukocyte subtypes (neutrophil, lymphocyte,
eosinophil, basophil), hemoglobin count, and platelet
count] were measured with multi-function automatic blood
analyzer. Biochemical parameters were measured using
the ARCHITCT c¢i16200 automatic biochemistry analyzer
(Abbott Laboratories, lllinois, United States) C-reactive
protein (CRP) and serum ferritin were measured using latex-
enhanced immunoturbidimetry (Cobas 8000; Roche).

operative

Assessment of Disease Severity

Mild disease was defined as the absence of dyspnea and
patients with fever, malaise, cough, upper respiratory
symptoms, and/or less common features of COVID-19.
Patients who developed dyspnea without hypoxia were
defined as having moderate disease. Severe COVID-19
was defined as the existence of dyspnea, blood oxygen
saturation <94% on air room and need for oxygenation
or ventilatory support (4). Critical COVID-19 is defined as
the occurrence of respiratory failure, septic shock and/or
multiple organ functions (5).

Chest CT of the patients was assessed and classified for the
degree of parenchyma involvement and noted as following:
No involvement (0%), minimal involvement (1%-25%), mild
involvement (26%-50%), moderate involvement (51%-75%)
and severe involvement 76%-100%) (6).

Statistical Analysis

Statistical analyses were performed using SPSS for Windows
version 24.0 (SPSS, Chicago, IL, USA). The one-sample
Kolmogorov-Smirnov test was used to verify the normality
of data distributions. Results are expressed as numbers,
percentages; median, minimum, and maximum. Chi-square
test was used for categorical variables. An independent
sample t-test was used to analyze parametric numerical
data, and the Mann-Whitney U test was used to analyze
non-parametric data. One-Way ANOVA with a post hoc
Bonferroni and Kruskal-Wallis tests were used in normally
and non-normally distributed continuous data, respectively.
Values of p<0.05 were considered statistically significant for
all results.

RESULTS

Patients were divided into three groups; group one was a
smoker, group two was cigarette and waterpipe smoker;
and group three was non-smokers. The demographic,
clinical and biochemical characteristics of all patients are
summarized in Tables 1 and 2. The difference between
thoracic CT involvement and severity index groups was
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examined by chi-square and Bonferroni tests. No significant
difference was found between smokers, cigarette and
waterpipe smokers and non-smokers among patients

thoracic CT with no involvement, mild involvement and

Table 1. Demographic characteristics of patients with COVID-19

severe involvement. Among the patients with minimal
involvement on CT, there was no significant difference
between cigarette smoker patients and cigarette and

waterpipe smoker patients, the group with non-smoker

Non-smoker Cigarette smoker  Cigarette + waterpipe smoker Total
Age (year)
18-35 1 9 16 26
36-50 0 21 16 37
51-65 1 28 0 39
>65 36 " 1 48
Male 17 51 27 95
Female 31 18 6 55
Co morbidity 1 18 18 37
Hypertension 3 10 4 17
Diabetes 7 " 3 21
Chronic kidney disease 2 4 0 6
Cardiovascular disease 24 12 3 39
Respiratory disease 6 10 5 21
Chronic liver disease 1 2 0 3
Solid tumour 2 2 0 4
Hematologic malignancy 1 0 0 1
Rheumatic disease 1 0 0 1
No co morbidity 1 18 18 37
Severity index
Mild 1 7 7 15
Moderate 9 27 20 56
Severe 36 32 5 73
Critically ill 2 3 1 6
Bt involvement
No involvement 1 2 4 7
<25% 4 19 14 37
25-50% 16 23 10 49
50-75% 20 20 4 44
>75% 7 5 1 13
Outpatient follow up 1 2 3 6
Ward follow up 14 38 23 75
Intensive care unit 25 22 7 54
Mechanic ventilation 7 6 0 13
Exitus 8 4 0 12

COVID-19: Coronavirus disease-2019, CT: Computed tomography
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Table 2. Laboratory findings of patients with COVID-19
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Non-smoker

Cigarette smoker

Cigarette + waterpipe

Laboratory (n=15) b

mean/(STD) (n=56) smoker
Leukocyte count, 10° cells/L 9.72 (4.76) 8.51 (4.68) 7.81 (3.54)
Neutrophil count, 10° cells/L 3.99 (2.4-9.07) 4.18(1.4312.12) 6.25 (0.00-78.0)

Lymphocyte count, 10° cells/L 2.04 (0.64-3.88) 1.78 (0.55-7.44) 1.49 (0.00-5.49)
Monocytes count, 10° cells/L 0.56 (0.36-1.46) 0.69 (0.18-5.00) 0.72 (0.00-5.20)
Hemoglobin level, g/L 12.7 (8.3-16.10) 13.8(7.4-16.7) 12.0 (6.4-16.7)

Platelet count, 10° cells/L

288.0 (133.0-385.0)

250.0 (53.0-546.0)

223.0 (13.8-491.0)

Fibrinogen, g/L

245.0 (198.0-580.0)

356.0 (231-619)

455.0 (233.0-749.0)

D-dimer, mg/L 0.37 (0.14-0.58) 0.47 (0.08-6.29) 1.17 (0.08-25.06)
C-reactive protein level, mg/L 4.53 (1.0-9.0) 8.0 (2-17) 23.0 (9-54)
ESR, mm/60 min 12.0 (10.0-12.0) 14.0 (10.0-54.0) 23.0(11.0-101.0

Serum ferritin ng/mL

90.6 (7.0-370.6)

63.5 (4.0-1086.0)

132.2 (6.9-1834.0)

Creatinine level, mg/dL 0.8 (0.58-1.38) 0.83 (0.38-2.64) 0.93(0.55-3.2)
Urea level, mg/dL 12.0 (7.0-43.0) 12.0 (5.0-63.0) 17.0 (6.0-156.0)
Procalcitonin ng/mL 0.04 (0.01-0.41) 0.03 (0.00-1.93) 0.09 (0.0-60.96)

Neutrophil/lymphocyte

1.93 (0.89-4.07)

2.41(0.7-14.55)

4.05 (0.0-24.2¢)

ESR: Erythrocyte sedimentation rate, STD: Standard deviation, COVID-19: Coronavirus disease-2019

patients was found to be statistically significantly lower than
the other two groups. Among the patients with moderate
involvement, there was no significant difference between
the smoker and non-smoker patient groups, while the group
with cigarette and waterpipe smoker patients was found to
be statistically significantly lower than the other two groups
(p<0.005).

No significant difference was found between the smoker
group and cigarette and waterpipe smoker groups among
those with the COVID severity index-mild. Among those
with COVID severity index-modarate, cigarette smoker,
cigarette, and waterpipe smoker patients and non-
smokers were all significantly different from each other.
COVID severity index-severe patients, cigarette smokers,
cigarette and waterpipe smokers and non-smokers were
all significantly different from each other. There was no
significant difference between patients with critical illness
severity index (p<0.001). CRP values, respectively; cigarette
smokers mean 14.8 (12.5-17.2), cigarette and waterpipe
smoker patients mean 10.6 (8.0-13.3), non-smokers,
mean 22.5 (18.9-26.1) detected. No statistically significant
difference was found between group one and group two
in terms of CRP values. A significant difference was found
between the CRP values of only group three, group one
and group two patients (p<0.001). Sedimentation values are
respectively; average of 20.3 (17.6-23.1) in 67 smokers, 16.2
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(13.9-18.4) in 31 cigarette-waterpipe smokers, 23.3 (19.2) in
47 non-smoking patients (27.4) and a statistically significant
difference was found between the cigarette-smoking
patient group and the non-smoking patient group. In other
words, the sedimentation value was found to be higher in
the non-smoker group (p<0.005).

DISCUSSION

Patients with minimal involvement (1%-25%) on thorax
CT were found to be higher in the smoker and cigarette-
hookah smoking groups compared to the non-smoking
group, and the patients with moderate involvement (51%-
75%) were found to be lower in the smoking-hookah
group. In terms of disease degree; it was found that there
were more mild and moderate smokers in the smoking
and smoking-hookah groups than in the non-smoking
group. The CRP and sedimentation values of cigarette
and waterpipe smokers were found to be lower than
non-smokers (5). In fact, our findings were unexpectedly
confusing. In a study conducted in the UK, smokers were
divided into two as current smokers and ex-smokers,
and it was found that current smokers have an increased
risk of hospitalization and death (6). Lippi and Henry (7)
defined a relationship between smoking and COVID-19 in
their study. It was emphasized that there was a significant
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correlation between smoking and the need for ICU support
and mechanical ventilation according to the metanalysis
of Vardavas Nikitara (8). Cattaruzza et al. (9) stated that
smoking is ‘the most important preventable risk factor’.
However, according to the results of our study, COVID-19
shows a milder course and inflammatory markers tend to be
ata lower level in patients who smoke and hookah. In Turkey
hookah smoking has become popular among the young
population over the past decade. But it has not become
popular among the middle and advanced age group. In
our study, all those who smoked waterpipe were young
patients. In our opinion, therefore the disease tended to
have a mild course among cigarette and waterpipe smoker
groups and as a result, inflammatory markers were not high.

Angiotensin converting enzyme (ACE-2) receptors play
a great role in viral replication and modification of the
immune response in cells infected with severe acute
respiratory syndrome coronavirus 2. ACE-2 has anti-
inflammatory effects and a decrease in activity may result
in severe infection course. Tabocco usage negatively affects
receptor activity and may predispose severe lung injury (10).
Of course, this is not the only factor that affects the course
of the disease. Age and comorbid diseases are one of the
most important factors determining the disease course. In
our study, we had no patient over fifty years. This was the
most important factor in the mild course of disease.

Tobacco use is an important form of transmission for both
active and passive smokers (11). With waterpipe use social
distancing rule is often violated and the same equipment
is used by other people, this creates a very suitable
environment for disease transmission. It is obvious that
although waterpipe smoking does not aggravate the severe
course of the disease, it does cause an increase in the risk
of transmission.

CONCLUSION

Waterpipe smoking does not aggravate the course of
the disease in the young population, but new studies are
needed on its effects on the elderly population.
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ABSTRACT

Objective: In this study, it was aimed to investigate the effects of hesperetin on renal transforming growth factor-beta 1 (TGF-B1) expression and
apoptosis in rat lipopolysaccharide (LPS)-induced acute renal injury model.

Methods: In the study, 18 adult male Wistar albino rats were used. Rats divided into three groups, respectively (n=6); control, LPS and LPS +
hesperetin. Sepsis model was created with a singledose of LPS (Escherichia coli, O26: Bé serotype, Sigma-aldrich). LPS + hesperetin group was
administered intragastrically with the aid of hesperetin oral gavage at a dose of 100 mg/kg, after LPS-induction. Twenty four hours after LPS
administration, the rats were opened from the midline under ketamine-xylazine anesthesia and kidney tissue and cardiac blood were collected.
Kidney tissue was examined with hematoxylin-eosin staining. TGF-p1 expression was determined by indirect immunohistochemical method.
TUNEL method was used to determine renal apoptosis. Blood urea nitrogen (BUN) and creatinine levels in blood serum were determined using
spectrophotometric methods.

Results: Decreased histopathological changes, TGF-B1 expression and apoptosis were determined in the LPS + hesperetin group compared to
the LPS group (p<0.05). In addition, a significant decrease in BUN and creatinine levels was observed in the LPS + hesperetin group compared
to the LPS group (p<0.05).

Conclusion: The data obtained show that in the LPS-induced rat sepsis model, hesperetin suppresses the expression of TGF-B1 in kidney tissue
and provides a protective effect.

Keywords: Lipopolysaccharide, acute kidney injury, hesperetin, transforming growth factor-beta 1, renal apoptosis

6z
Amag: Bu calismada, sican lipopolisakkarit (LPS)-uyarimli akut bébrek hasari modelinde hesperetinin renal transforme edici blytime faktér-beta
1 (TGF-B1) ifadesi ve apoptozis tizerine etkilerinin incelenmesi amaglandi.

Gere¢ ve Yontem: Calismada 18 adet eriskin erkek Wistar albino sigcan kullanildi. Sicanlar ti¢ gruba ayrildi (n=6); kontrol, LPS ve LPS + hesperetin.
Sepsis modeli, tek doz LPS (Escherichia coli, O26: Bé serotipi, Sigma-aldrich) ile olusturuldu. LPS + hesperetin grubuna, LPS uygulamasi sonrasi,
100 mg/kg dozda hesperetin oral gavaj yardimiyla intragastrik olarak uygulandi. LPS uygulamasini takiben 24 saat sonra, sicanlar ketamin-ksilazin
anestezisi altinda orta hattan agilarak bobrek dokusu ve kardiyak kan alindi. Bébrek dokusu hematoksilen-eozin boyamasi ile incelendi. Renal
TGF-p1 ifadesi indirekt immunohistokimyasal yontemle incelendi. Renal apoptozisin belirlenmesinde TUNEL metodu kullanildi. Kan serumunda
kan Ure azotu (BUN) ve kreatinin seviyeleri spektrofotometrik yéntemle belirlendi.

Bulgular: LPS + hesperetin grubunda LPS grubuna kiyasla azalmis histopatolojik degisiklikler, TGF-31 ekspresyonu ve apoptozis belirlendi
(p<0,05). Ayrica LPS + hesperetin grubunda LPS grubuna kiyasla BUN ve kreatinin seviyelerinde anlamli derecede azalma gézlendi (p<0,05).
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Sonug: Elde edilen veriler LPS uyarimli sican sepsis modelinde hesperetinin bébrek dokusunda TGF-B1 ekspresyonunu baskilayarak koruyucu

etki sagladigini géstermektedir.

Anahtar Kelimeler: Lipopolisakkarit, akut bdbrek hasari, hesperetin, transforme edici blytime faktér-beta 1, renal apoptozis

INTRODUCTION

Acute kidney injury (AKl) is characterized by acute tubular
cell damage and renal dysfunction, and may develop due
to septic, toxic or ischemic causes (1). One of the most
important risk factors for the development of AKl is severe
infection (2). AKl-associated Gram-negative
bacterial infections continue to be a cause of high mortality
in patients (3). While a specific method for the treatment of
AKI has not been developed yet, the development of new
agents in the treatment of septic AKl has a great potential
to reduce mortality and morbidity in patients (4).

bacterial

Lipopolysaccharide (LPS), which is an important pathogenic
factor in the cell membrane of Gram-negative bacteria,
consists of lipid and polysaccharide linked by covalent bond
(5). Experimental studies have shown that it is an endotoxin
that provides a strong immune response (6,7).

Various histopathological and biochemical changes have
been reported in kidney tissue in LPS-induced experimental
models. These are renal tubular damage, increase in blood
urea nitrogen (BUN) and creatinine levels, inflammatory cell
infiltration, pathological changes such as necrosis in tubular
cells, and increased oxidative stress (8,9).

LPS stimulation induces the activation of nuclear factor-
kappa beta and may activate the Toll-like receptor-4 pathway,
which stimulates the release of inflammatory cytokines such
as tumor necrosis factor-alpha (TNF-a), interleukin 1-beta
(IL-1B) and transforming growth factor-beta 1 (TGF-1)
(10,11). Excessive production of inflammatory cytokines
may cause kidney damage by causing the migration of
neutrophils and monocytes to the glomerulus (11,12).
Therefore, suppression of inflammatory cytokine production
is an important strategy in the prevention of kidney damage
(13).

Some natural flavonoids and polyphenols have broader
biological effects and targets than chemical-synthetic
agents, which usually have a specific target, especially in
diseases with multifactorial pathogenesis (12-14).

Hesperetin  (3',5,7-trihydroxy-4-methoxyflavanone) is
a natural flavonoid found abundantly in citrus fruits
such as lemon, orange, grapefruit, and mandarin (15).
Flavonoids are polyphenolic compounds with various
biological activities, and the free hydroxyl groups in their
molecular structures function as free radical scavengers
(16). Previous studies have shown that hesperetin has

potent anti-inflammatory and antioxidative properties,
both in vivo and in vitro (17,18).

It has been reported that application of hesperetin in
acrolein-induced experimental lung injury model suppresses
oxidative stress and supports tissue structure by preventing
apoptosis in cells (19). It has been reported that application
of hesperetin in experimental rat ischemia/reperfusion-
induced retinal injury model prevents retinal thinning and
apoptosis in the retina (18).

These experimental studies show that hesperetin reduces
damage by supporting cell and tissue structure in different
tissues and organs.

When studies in which hesperetin was used as a treatment
agent in different kidney damage models were examined, it
was reported that it reduced lipid peroxidation, suppressed
oxidative stress, decreased the release of inflammatory
cytokines, and helped to preserve tissue structure by
reducing histopathological changes (20,21).

The LPS-induced AKI model is the most commonly
used in vivo experimental model to investigate the
histopathological changes caused by sepsis in kidney
tissue and the mechanisms underlying potential treatments
(11). In the literature review, no study that examined the
effects of hesperetin in the LPS-induced AKI model was
found. In this study, it was aimed to examine the efficacy of
hesperetin in the LPS-induced AKI model by histological,
immunohistochemical and TUNEL methods.

METHODS

Experiment Model and Applications

The ethics committee approval required for this
experimental study was obtained from the Tekirdag
Namik Kemal University Animal Experiments Local
Ethics Committee (decision no: 4, date: 31.10.2018),
and all applications were carried out in accordance with
the Laboratory Animal Care and Guidelines. Our study
was carried out at Tekirdag Namik Kemal University
Experimental Animals Application and Research Center
(DHUAM) between March and May 2019. Eighteen
healthy adult male Wistar albinos (3 months old, 250-
300 g) were included in the study. The rats were fed ad
libitum at 22«2 °C temperature, 12 hours light/12 hours
dark cycle and 50-60% humidity during the experiment.
Rats were divided into 3 groups, respectively (n=6), as
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control, LPS, and LPS + hesperetin groups. Escherichia
coli (026:B6 serotype, Sigma-Aldrich) was administered
intraperitoneally to the LPS group at a dose of 10 mg/kg
(22). Inthe LPS + hesperetin group, hesperetin (SantaCruz,
dissolved in 0.5 mL saline) was administered orally at a
dose of 100 mg/kg, following endotoxin administration
(14). At the end of 24 hours following LPS administration,
the rats were opened from the midline under ketamine-
xylazine (90-10 mg/kg) anesthesia. The kidney tissue was
dissected and the animals were sacrificed after drawing
blood from the heart. The kidney tissue was fixed in 10%
formalin solution.

Biochemical Analysis

The blood samples were centrifuged at 4500 rpm for 5
minutes and serum samples were obtained. BUN and
creatinine levels were determined from the obtained serum
samples with the help of a biochemistry autoanalyzer
(Cobas-501, RocheDiagnostic).

Histopathological Examination

Following the 24-hour fixation of the tissues in formalin,
they were washed by keeping them under running tap
water for a night. After washing, kidney tissues were
exposed to alcohol series with increasing concentrations
(60-70-80-90-96-100) and tissue blocks were obtained by
embedding kidney tissues first in a soft paraffin-toluene
mixture and then in hard paraffin (Slee, MPS). These blocks
were used in histological, immunohistochemical and TUNEL
examinations.

Hematoxylin-eosin (H&E) staining method was used for
histopathological examination. Sections (5 pm) obtained
using a semi-automatic microtome (Sleecut, 5061) were
kept in an oven (37 °C) overnight to ensure complete
adhesion to the slide surface. These sections were taken
in toluene and dewaxed (5 min x 2 times). Afterwards,
they were put into water after passing through alcohol
series at decreasing concentrations (100-96-90-80-70-
60%). After the hydration process, they were stained with
hematoxylin for 3 minutes and after washing, with eosin
for 5 minutes.

Afterwards, the slides were passed through a series
of increasing concentrations of alcohol and placed in
toluene. They were covered with enthallan following the
transparentizing process.

Obtained H&E stained kidney tissue sections were examined
using a light microscope (Olympus CX40) and image
analysis program (Kameram, GEN Ill). The histopathologjical
changes that occurred were detected and photographed.
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TGF-B1 Immunohistochemical Staining

Avidin-biotin peroxidase complex technique was used
for TGF-B1 immunohistochemical marking. Paraffin-free
slides were passed through an alcohol series at decreasing
concentrations and washed with phosphate buffer. Tissue
areas on the slide were delimited with a hydrophobic
pen. For antigen retrieval, sections were boiled in a
microwave oven for 5 min in citrate buffer. The procedure
of endogenous peroxide suppression was performed with
hydrogen peroxide. In order to prevent non-specific binding,
primary antibody application (TGF-B1, sc-52893) was
carried out in a humid box for one hour at 37 °C, following
a one-hour block serum step at laboratory temperature.
After the application of secondary antibodies with biotin
and streptavidin, which were applied for 20 minutes after
the primary antibody application, the coloring process
was carried out with chromogen (AEC; 3-amino-9-ethyl
carbazole, Thermoscientific). Sections stained with Mayer's
hematoxylin were examined under a light microscope.
TGF-B1 staining intensity was graded semiquantitatively (0;
no staining, 1; weak, 2; moderate, 3; strong).

Apoptotic Examination

TUNEL (Terminal deoxynucleotidyltransferase-mediated
dUTP nickend-labelling) method was used to determine
apoptosis in kidney tissue. The procedure for using
the kit was applied to the deparaffinized slides. DAB
(3,3'-diaminobenzidine tetrahydrochloride) was used as
chromogen. After ground staining with Mayer's hematoxylin,
the sections were examined under a light microscope. The
apoptotic index was calculated by measuring the number of
TUNEL-positive cells stained dark brown in the cell nucleus
in photographs obtained from 10 different areas of each
kidney section (TUNEL positive cell number/total number
of cells counted x 100) (23).

Statistical Analysis

The obtained data were analyzed using SPSS (PASW, 18.0.0)
statistical program. The data of the groups were evaluated
using the non-parametric Kruskal-Wallis test. Differences
between the groups were measured with the Mann-Whitney
U test. When the difference between the groups was less
than p<0.05, it was considered statistically significant.

RESULTS

In the histopathological evaluation, normal histological
structure was observed in the kidney tissue of the control
group. The structure of proximal and distal tubules,
interstitial tissue and kidney bodies were found to be
normal (Figure 1a). In the LPS group, shedding especially in
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tubular epithelial cells and pycnotic nuclei in some tubular
epithelial cells were observed (Figure 1b). Although the
tubule epithelial shedding continued in the group treated
with hesperetin, it was found to be less frequent compared
to the LPS group (Figure 1c).

When TGF-p1
examined, it was observed that positive immune reactivity

immunohistochemical staining  was
was intense in tubular epithelial cells (Figure 2a-c). TGF-f1
semiquantitative staining scores were 0.3+0.5, 2.5+0.54, and
1.66£0.51 in the control, LPS and LPS + hesperetin groups,
respectively. It was determined that there was an increase
in TGF-B1 immune reactivity in the LPS group compared
to the control group (p<0.05). It was found that hesperetin
administration provided a significant decrease in TGF-$1
immune reactivity (p<0.05).

In our study, apoptosis occurring in kidney tissue was
determined by the TUNEL method based on the detection
of apoptotic cells by marking broken DNA ends (Figure 3). In
the control, LPS and LPS + hesperetin groups, the apoptotic
index was calculated as 5.3+1.8, 29.5+5.2, and 15.8+5.3,
respectively. While a significant increase was observed in
the LPS group compared to the control group (p<0.05), a
significant decrease was detected in the LPS + hesperetin
group compared to the LPS group (p<0.05).

Serum BUN and creatinine levels are presented in Table 1.
LPS administration caused a significant increase in serum
BUN and creatinine levels compared to the control group
(p<0.05). It was determined that hesperetin administration
provided a significant decrease in kidney function tests BUN
and creatinine levels compared to the LPS group (p<0.05).

Figure 1. Histological structure of hematoxylin-eosin (H&E) stained kidney
tissue (a; Control, b; LPS, ¢; LPS + hesperetin, bar; 100 pm, magnification; 200x,
arrow; epithelial cell shedding, arrowhead; pycnotic cells, staining; H&E)

LPS: Lipopolysaccharide

DISCUSSION

Although the LPS-induced sepsis model does not represent
all the features of sepsis encountered in the clinic, it is
frequently used in the literature to create an AKI model
because the findings of AKl caused by it are similar (24).

Although septic AKl is a complication that can be seen
frequently in intensive care units and has a high mortality
rate, there is no specific treatment method yet (25). In
these patients, especially kidney transplantation is an
effective treatment method (26). Today, studies examining
the possible treatment efficacy of agents with known anti-
inflammatory, anti-apoptotic and antioxidant properties
against AKl damage are frequently encountered in the
literature.

The findings obtained in our study demonstrated the renal
protective effect of hesperetin in the rat LPS-induced AKI
model with histological and biochemical data for the first
time in the literature. Preservation of the renal histological
structure by hesperetin administration may have been
achieved by inhibiting TGF-B1 immunoreactivity and the
activity of the inflammatory cytokine cascade and preventing

Table 1. Serum BUN and creatinine levels of the groups

BUN Creatinine (mg/
(mg/dL) dL)

Control 12.1+2.3 0.7£0.1

LPS 42+5.8* 3.7+0.5%

LPS + hesperetin 271457 2.3+0.3**

BUN: Blood urea nitrogen, LPS: Lipopolysaccharide, *p<0.05 compared to
the control group, **p<0.05 compared to the LPS group

\

TGF- f1 immunoreactivity

*
I *k
Control LP LPS + Hesperetin

Figure 2. TGF-B1 immunohistochemistry findings (a; Control, b; LPS, c; LPS
+ hesperetin, bar; 100 pm, magnification; 200x, counterstaining; Mayer's
hematoxylin, arrows; TGF- f1 immunoreactivity, *p<0.05 compared to control,
**p<0.05 compared to LPS)

LPS: Lipopolysaccharide

255



Apoptotic index

5 *

Control LPS LPS + Hesperetin

Figure 3. TUNEL staining findings of kidney tissue (a; Control, b; LPS, ¢; LPS
+ hesperetin, bar; 100 pm, magnification; 200x, counterstaining; Mayer's
hematoxylin, arrows; TUNEL-positive apoptotic cells, *; p<0.05 compared to
control, **; p<0.05 compared to LPS)

LPS: Lipopolysaccharide

apoptosis. There are many studies in the literature showing
that hesperetin reduces/inhibits tissue damage in different
experimental models due to its antioxidative, anti-
inflammatory and anti-apoptotic properties (27,28).

Duran and Karaboga (28) reported that administration of
hesperetin prevented liver damage following blunt chest
trauma. In the study of Trivedi et al. (29), it was revealed that
heart damage caused by doxorubicin can be alleviated by
the administration of hesperetin.

Kumar et al. (20) reported the therapeutic effect of
hesperetin against kidney damage caused by cisplatin, a
frequently used anticancer drug. In the aforementioned
study, hesperetin treatment provided a significant
decrease in histopathological changes caused by
cisplatin application, serum BUN and creatinine levels,
oxidative stress markers of superoxide dismutase,
glutathione peroxidase, malondialdehyde, nitric oxide and
inflammatory cytokines of TNF-a, IL-1f and IL-6 levels in
kidney tissue.

It was determined that AKIl-like findings occurred in
the endotoxemia model created using LPS. Hesperetin
administration can prevent the development of kidney
damage by inhibiting the activation of the proinflammatory
cytokine cascade and the expression of TGF-B1 and also by
suppressing apoptosis in tubular epithelial cells.

There are some limitations in our study. Hesperetin
treatment was applied following LPS administration and
its effect was evaluated for a short time (24 h). This is not
consistent with patient management in a clinical setting.
In addition, hesperetin treatment was administered as a
single dose. These limitations can be improved in new
studies evaluating the effect of hesperetin application
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at different doses and longer than our study on kidney
damage.

CONCLUSION

The results of our study show that hesperetin, a natural
flavonoid, should be evaluated not only as a preventative
but also for its therapeutic potential in diseases with
kidney damage. More extensive in vivo and in vitro studies
are needed to fully explain the treatment mechanism of
hesperetin in the LPS-induced AKI model.
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Impact of Malnutrition on Prognosis in Patients with
HER2-negative Metastatic Gastric Cancer

Metastatik HER2-negatif Mide Kanseri Hastalarinda Malnutrisyonun Prognoz
Uzerine Etkisi

Atakan Topcu, © Ayse Irem Yasin

Bezmialem Vakif University Faculty of Medicine, Department of Medical Oncology, Istanbul, Turkey

ABSTRACT

Objective: Malnutrition is common in patients with gastric cancer and may adversely affect their prognosis. This study investigated the impact
of malnutrition on overall survival (OS) in patients with metastatic gastric cancer by computing the Malnutrition Universal Screening Tool (MUST),
one of the most used nutritional screening tools.

Methods: Seventy-seven patients diagnosed with HER2-negative metastatic gastric cancer were included in this retrospective study. All
patients had pathologically metastatic disease at diagnosis for gastric adenocarcinoma and received standard-based chemotherapy as first-line
treatment. The MUST was used to evaluate the malnutrition risk. It was considered the participants with a MUST score =1 (moderate and high
risk) as malnourished patients and those with a MUST score of O (low risk) as not malnourished patients. We analyzed the patient characteristics,
the MUST score and the OS outcomes.

Results: The mean age was 58.7+13.6, and 68.8% were male. The most common metastatic sites were the peritoneum (64.9%) and liver (44.2%).
The median MUST score was 2 (0-4). According to the MUST, 50 patients (64.9%) had moderate-high risk in our study. The median OS was 11.2
months in this study. Patients with moderate and high risk had a shorter median OS than patients with low risk (8.8 months vs. 14.0 months,
p=0.034). In the univariate Cox regression analysis for death risk, >10% of weight loss [hazard ratio (HR): 1.60], MUST score =1 (HR: 1.69), and
albumin <3.5 g/dL (HR: 1.64) were found to be an increased risk factor for death. But, statistically significant results were not obtained in the
multivariate analysis.

Conclusion: The median OS was significantly lower in malnourished patients than in non-malnourished patients. However, the effects of
moderate-high risk MUST, low serum albumin, and >10% of weight loss on the death risk may not be evaluated independently. The high
prevalence of malnutrition and its relation to poor survival highlights the significance of routine screening for malnutrition with MUST in patients
with gastric cancer.

Keywords: Albumin, gastric cancer, malnutrition, Malnutrition Universal Screening Tool, overall survival, weight loss

6z
Amag: Mide kanseri hastalarinda malnitrisyon yaygindir ve hastalarin prognozlarini olumsuz etkileyebilir. Bu calisma, en cok kullanilan

malnitrisyon tarama araglarindan biri olan Malnutrition Universal Screening Tool (MUST) skorunu hesaplayarak metastatik mide kanserli
hastalarda malnitrisyonun genel sagkalim (GSK) lizerine olan etkisini arastirmayi amaglamistir.

Gere¢ ve Yontem: Bu retrospektif calismaya HER2-negatif metastatik mide kanseri tanili 77 hasta dahil edildi. Tum hastalar mide adenokarsinom
tanisi sirasinda patolojik olarak metastatik hastaliga sahipti ve birinci basamak tedavi olarak standart bazli kemoterapi almislardi. MUST,
malnitrisyon riskini degerlendirmek icin kullanildi. MUST puani =1 (orta ve yiiksek riskli) olan katilimcilar malnitrise, MUST puani O (dusik riskli)
olanlar malnitrisyonu olmayan hasta olarak kabul edildi. Hasta 6zelliklerini, MUST skorunu ve GSK sonuglarini analiz ettik.

Bulgular: Yas ortalamasi 58,7+13,6 idi ve %68,8'i erkekti. En sik metastatik bolgeler periton (%64,9) ve karaciger (%44,2) idi. Medyan MUST
skoru 2 (0-4) idi. MUST'ye gore calismamizda 50 hastada (%64,9) orta-yiksek risk vardi. Medyan GSK calismamizda 11,2 aydi. Orta ve yiiksek
riskli hastalar dustik riskli hastalara gére daha kisa medyan GSK'ye sahiplerdi (8,8 ay ve 14,0 ay, p=0,034). Oliim riski icin tek degiskenli Cox
regresyon analizinde >%10 kilo kaybi [risk orani (HR): 1,60], MUST skor =1 (HR: 1,69) ve albimin <3,5 g/dL (HR: 1,64) 6lim icin artmis birer risk
faktorleri olarak bulunmustur. Ancak cok degiskenli analizde istatistiksel olarak anlamli sonuclar elde edilememistir.
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Sonug: Medyan GSK malnitrise hastalarda, malnitrisyonu olmayan hastalardan 6nemli dlctide daha kisaydi. Ancak orta-ylksek risk MUST, distik
serum albimini ve >%10 kilo kaybinin 8lum riski Gzerindeki etkileri birbirlerinden bagimsiz olarak degerlendirilemeyebilir. Malnitrisyonun yiiksek
prevalansi ve daha kétii sagkalim ile iliskisi, mide kanserli hastalarda MUST ile rutin malnitrisyon taramasinin énemini vurgulamaktadir.

Anahtar Kelimeler: Albimin, mide kanseri, malnitrisyon, Malnutrition Universal Screening Tool, genel sagkalim, kilo kaybi

INTRODUCTION

Gastric cancer is a highly lethal and frequently incurable
malignancy. Most patients have pathological human
epidermal growth factor receptor-2 (HER2)-negative disease
at an advanced stage. While systemic chemotherapy is
the most preferred treatment option, it often requires
nutritional, pain, and other supportive management (1,2).

Malnutrition is a deficiency in energy and nutrients and
skeletal muscle loss, associated with functional and physical
impairment, increased adverse effects of chemotherapy,
poor tumor response to chemotherapy, quality of life, and
overall survival (OS). Malnutrition is present in 40%-80% of
cancer patients and is significantly related to morbidity and
mortality in patients with metastatic cancer (3-6). Malnutrition
is also more common and severe in gastrointestinal tract
cancer than in other malignancies (7,8). Thus, malnutrition
might affect prognosis in gastric cancer patients; hence,
screening for malnutrition might be crucial for providing
appropriate nutritional management, clinical benefit, and
the survival advantage in gastric cancer.

Several screening tools have been improved to evaluate the
risk of malnutrition. Among them, the Malnutrition Universal
Screening Tool (MUST) is a validated simple screening tool
frequently used in patients with cancer (7,9-11). Additionally,
the European Society for Clinical Nutrition and Metabolism
(ESPEN) suggests routine screening in gastrointestinal
cancer patients using validated scales to notice and treat
malnutrition (12).

This study analyzed the impact of malnutrition on OS in
patients with metastatic gastric cancer by computing the
MUST score, one of the most used nutritional screening
tools.

METHODS

Study Design and Patients

A total of 77 patients diagnosed with metastatic gastric
cancer between January 2013 and March 2020 were
included in this retrospective study. The inclusion criteria
comprised [1] those who had pathological metastatic
disease at diagnosis for gastric adenocarcinoma and [2]
those who received standard-based chemotherapy as first-
line treatment. The exclusion criteria were [1] those who
did not receive chemotherapy; [2] those aged <18 years;

[3] those who had Eastern Cooperative Oncology Group
Performance Status (ECOG PS) >3; [4] those who could not
be assessed by MUST because of lack of patient data; [5]
and those who had HER2-positive disease.

Patient Evaluation

Patients’ general clinical characteristics were noted. Disease
evaluations were assessed with computed tomography as a
standard. Treatment response was determined by Response
Evaluation Criteria in Solid Tumors version 1.1 criteria. OS
was defined as the time from the date of metastatic disease
diagnosis until the last date the patient was alive or dead.
Malnutrition risk status was screened for using MUST at
the diagnosis of metastatic disease. The Bezmialem Vakif
University Non-Interventional Research Ethics Committee
approved the study with the reference number 2021/395
(date: 30.11.2021).

Malnutrition Screening Tool

The MUST was used to evaluate the malnutrition risk. The
MUST scale is the sum of scores of 3 factors: the body mass
index (BMI) at presentation (>20.0=0, BMI 18.5-20.0=1,
BMI<18.5=2), the percentage of total body weight loss
over the last 3-6 months (weight loss <5%=0, weight loss
5%-10%=1, weight loss >10%=2), and acute disease effect
score (adding a score of 2 if there is no nutritional intake for
>5 days). The overall risk of malnutrition was defined as low
risk if MUST score=0, moderate risk if the MUST score=1,
and high risk if MUST score=2. Finally, we considered the
participants with a MUST score>1 as malnourished patients
and those with a MUST score of 0 as not malnourished
patients. MUST scores were calculated at diagnosis of
metastatic disease.

Statistical Analysis

Statistical data were provided using the Statistical Package
for the Social Sciences version 24.0 (SPSS Inc., Chicago, IL,
USA). Qualitative variables were detailed by frequencies
and percentages, and continuous and ordinal variables were
detailed by mean, standard deviation, median and range.
Kolmogorov-Smirnov test was performed to determine the
normal distribution range. The Pearson 2 test was used
to compare qualitative variables. Patients’ characteristics
were assessed with descriptive analysis. The median cut-off
value of the prognostic nutrition index (PNI) and neutrophil-
to-lymphocyte ratio (NLR) was detected by performing the
receiver operating characteristic curve analysis. OS analysis
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was assessed using Kaplan-Meier survival curves and the
log-rank test. Univariate and multivariate Cox proportional
hazard models were used to identify predictors of death
risk. Statistical significance was set at a p-value of <0.05.

RESULTS

Patients with HER2-negative de novo metastatic gastric
cancer (n=77) were included in the study. The mean age
was 58.7+13.6, and 68.8% were male. The mean BMI was
24.5+5.2. The ECOG PS of 76.6% of the patients was 0-1.
All patients had metastatic disease at diagnosis. Standard
chemotherapies were initiated for all patients as first-
line treatment. The rate of patients who started second-
line chemotherapy was 36.4%, the rate of patients who
started third-line chemotherapy was 15.6%, and the rate of
patients who began fourth-line chemotherapy was 2.6%.
The most common metastatic sites were the peritoneum
(64.9%) and liver (44.2%). Thirty-one (40.3%) patients had
single-organ metastasis. The MUST was used to evaluate
the malnutrition risk as a nutritional screening tool. The
median MUST score was 2 (0-4). According to the MUST,
27 patients (35.1%) had a low risk, 8 patients (10.4%) had a
moderate risk, and 42 patients (54.5%) had a high risk. Thus,
50 patients (64.9%) had moderate-high risk in our study. The
participants with moderate and high risk were considered
malnourished patients. While the number of patients with
weight loss of >10% and loss of appetite was significantly
higher in patients with moderate and high risk than in low-
risk patients, the mean BMI and the number of patients with
obesity was substantially lower. The baseline characteristics
of the 77 patients are shown in Table 1. The comparison
of the biochemical variables was also evaluated according
to the MUST in our study, but no significant difference was
found between the groups (Table 2).

The median follow-up time was 11.2 months (1.1-30.3) in
our study. The median OS was 11.2 months [9.1-13.3, 95%
confidence interval (Cl)]. The rate of patients who reached
median OS was 88% at 6 months, 46% at 1 year, and 9% at
2 years. Patients with moderate and high risk had a shorter
median OS than patients with low risk [8.8 months (6.6-
11.1, 95% Cl) vs. 14.0 months (11.7-16.4, 95% Cl), p=0.034;
Figure 1].

In the univariate Cox regression analysis for death risk,
>10% of weight loss [hazard ratio (HR): 1.60], MUST score=1
(moderate-high risk) (HR: 1.69), and albumin <3.5 g/dL
(HR: 1.64) were found to be an increased risk factor for
death. Statistically significant results were not obtained in
the multivariate analysis, but the MUST score reached an
almost statistically significant result (p=0.051). The results of
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univariate and multivariate analyses for death risk are shown
in Table 3.

DISCUSSION

Malnutrition is common in patients with gastric cancer and
may adversely affect their prognosis (7,13,14). Therefore, the
ESPEN recommends performing a nutritional assessment
for patients with gastric cancer at diagnosis using validated
scales to determine and treat malnutrition (12). Because
metastatic gastric cancer is not curable, the aim is an OS
advantage and best supportive care. These patients are
thought to have a higher risk of malnutrition; hence, they
should be evaluated from this perspective (1,7). Moreover,
the malnutrition might reduce the OS in patients with
gastric cancer.

Our study analyzed the risk of malnutrition by computing
the MUST in 77 patients with HER2-negative metastatic
gastric cancer and evaluated the effect of their malnutrition
risk on OS. The HER2-positive patients were excluded
from our study because of their different prognostic
features and treatment. All patients were treated with
standard chemotherapies. In our study, the prevalence of
malnourished patients, according to the MUST, was 64.9%.
They were considered moderate- and high-risk patients. We
found that the malnourished patients with metastatic gastric
cancer had a shorter median OS than non-malnourished
patients (8.8 months vs. 14.0 months, p=0.034). Additionally,
we found that albumin of <3.5 g/dL (HR: 1.64), weight loss of
>10% (HR: 1.60), and the moderate-high risk by the MUST
(HR: 1.69) were significant risk factors for death by the
univariate analysis. However, the multivariate analysis found
no statistically independent factors when we incorporated
other variables on death risk. Nevertheless, the moderate-
high risk MUST status showed a trend toward statistical
significance (p=0.051). Therefore, the MUST score should
be evaluated with albumin and weight loss status to predict
the prognosis. We thought that these factors might be
related to each other regarding the death risk.

The MUST is cited as one of the best scales to identify
malnourished  patients with  gastrointestinal  cancer
(10,11,15). According to MUST, moderate and high risk are
generally considered equal status for malnourished patients,
as in our study (16-18). In a study, the prevalence of cancer
patients receiving chemotherapy with moderate-high risk
of malnutrition, according to the MUST, was 42% (19). In
another study in Spain, the authors detected that 69.9% of
the patients with cancer were at nutritional risk using the
MUST, and malnutrition was associated with the length of
hospital stay (20). In another study, the prevalence of elderly
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Figure 1. Kaplan-Meier curves of overall survival in patients with low risk and moderate-high risk according to the MUST
MUST: Malnutrition Universal Screening Tool, OS: Overall survival, Cl: Confidence interval

cancer patients at risk of malnutrition was 64.8%. However,
the authors evaluated the patients for malnutrition risk with
the Global Leadership Initiative on the Malnutrition scale.
This study also found that the patients at risk of malnutrition
showed worse OS than those without risk of malnutrition
(21). Moreover, one study that evaluated the importance of
malnutrition in patients with esophageal achalasia found
that 70% of the patients were at moderate and high risk
of malnutrition, according to the MUST. Additionally, the
moderate and high risks for malnutrition were associated
with the severity of symptoms (17). In a French study that
evaluated the malnutrition risk on prognosis in metastatic
colorectal cancer patients receiving chemotherapy,
malnourished patients had shorter median OS than non-
malnourished patients. Malnutrition was evaluated with the
nutritional risk index, and it was diagnosed in 65% of patients
(5). Moreover, a critical study on MUST identified increased
mortality for colorectal cancer patients at moderate and
high risk of malnutrition. This relationship was found to be
independent (22). According to MUST, those with moderate-
high risk had a lower median OS than those with low risk in
our research. Although when looking at the risk of death,
this risk was not independent. Compared to this study,
the relatively small sample size or different primary cancer

types might have caused this phenomenon. Nevertheless,

one study demonstrated that nutritional screening tools,
including MUST, did not strongly influence the prognosis of
gastric cancer, where only sarcopenia had predictive value
for the prognosis (23). In a Malaysian study, more than half
of the cancer patients were at risk of malnutrition with the
MUST, and weight loss was identified as an important risk
factor for malnutrition. It was also observed that weight loss
was associated with poor outcomes (24). In our study, the
malnourished patients were significantly associated with
poorer median OS, and weight loss was also significantly
higher in Additionally, both
malnutrition and weight loss status were associated with an

malnourished patients.

increased risk of death in the univariate analysis. However,
no independent effects were found on the risk of death. It
might be assumed that these factors cannot be considered
independently. We think that these findings highlight the
importance of routine malnutrition screening with the MUST
in patients with cancer.

Systemic inflammation in cancer patients is an important
factor for nutrition and prognosis (25-27). It also contributes
to the development of cachexia. Therefore, it might
be challenging to manage and reverse these patients’
malnutrition and weight loss (25). Cancer patients receiving
chemotherapy with weight loss before chemotherapy
have a poorer prognosis than those who remain weight-
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Table 1. Comparison of the baseline characteristics according to MUST (n=77)

MUST

Characteristics ':I(I% ) I:)(\;}:)risk nM(?’/‘j)e rate-high risk p-value
Age, years (mean + SD) 58.7+ 3.6 59.6+10.7 58.2+15 0.675
BMI (kg/m?) 24.5+5.2 27.4+£5.5 22.9+4.3 <0.001
Age
<65 years 50 (64.9%) 19 (38.0%) 31 (62.0%)
=65 years 27 (35.1%) 8 (29.6%) 19 (70.4%) 0.463
Gender
Female 24 (31.2%) 8(33.3%) 16 (66.7%)
Male 53 (68.8%) 19 (35.8%) 34 (64.2%) 0.8%
ECOG PS
0-1 59 (76.6%) 20 (33.9%) 39 (66.1%)

0.698
2-3 18 (23.4%) 7 (38.9%) 11 (61.1%)
Smoking
Yes 26 (33.8%) 9 (34.6%) 17 (65.4%)

0.953
No 51 (66.2%) 18 (35.3%) 33 (64.7%)
Obesity (BMI=30 kg/m?)
Yes 14 (18.2%) 9 (64.3%) 5(35.7%)
No 63 (81.8%) 18 (28.6%) 45 (71.4%) oo
Weight loss (>10%)
Yes 35 (45.5%) 1(2.9%) 34 (97.1%)

<0.001
No 42 (54.5%) 26 (61.9%) 16 (38.1%)
Loss of appetite
Yes 55 (71.4%) 6 (10.9%) 49 (89.1%)

<0.001
No 22 (28.6%) 21 (95.5%) 1(4.5%)
At least 21 comorbidity
Yes 43 (55.8%) 14 (32.6%) 29 (67.4%)

0.604
No 34 (44.2%) 13 (38.2%) 21 (61.8%)
Localization
Gastric 57 (74.0%) 18 (31.6%) 39 (68.4%)
GEJ 20 (26.0%) 9 (45.0%) 11 (55.0%) 0279
Histologic classification
Adenocarcinoma 57 (74.0%) 21 (36.8%) 36 (63.2%)
Signet ring cell carcinoma 20 (26.0%) 6 (30.0%) 14 (70.0%) 0581
Grade
Grade 1&2 18 (28.6%) 6(33.3%) 12 (66.7%)
Grade 3 45 (71.4%) 13 (28.9%) 32(71.1%) 0728
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Table 1. Continued

MUST
. All Low risk Moderate-high risk

Characteristics n (%) n (%) n (%) p-value
Metastatic organs
1 31 (40.3%) 11 (35.5%) 20 (64.5%)

0.950
>1 46 (59.7%) 16 (34.8%) 30 (65.2%)
Liver metastasis
Yes 34 (44.2%) 11 (32.4%) 23 (67.6%)

0.657
No 43 (55.8%) 16 (37.2%) 27 (62.8%)
Peritoneum metastasis
Yes 50 (64.9%) 15 (30.0%) 35(70.0%)

0.205
No 27 (35.1%) 12 (44.4%) 15 (55.6%)
Lung metastasis
Yes 19 (24.7%) 6 (31.6%) 13 (68.4%)

0.714
No 58 (75.3%) 21 (36.2%) 37 (63.8%)

BMI: Body mass index, ECOG PS: Eastern Cooperative Oncology Group Performance Status, GEJ: Gastroesophageal junction, MUST: Malnutrition Universal
Screening Tool, SD: Standard deviation

Table 2. Comparison of the biochemical variables according

to MUST
MUST
Variables All Low risk m;:(:ir:l:e- p-value
n (%) n (%) n (%)

PNI
<45.5 44 (57.9%) 14(31.8%) 30 (68.2%)

0.606
>45.5 32 (42.1%) 12(37.5%) 20 (62.5%)
NLR
<3.08 30(39.5%) 12(40.0%) 18 (60.0%)

0.390
>3.08 46 (60.5%) 14 (30.4%) 32 (69.6%)
Albumin
<3.5 g/dL 35(46.1%) 13 (37.1%) 22 (62.9%)
=235 g/dL 41(53.9%) 13(31.7%) 28 (68.3%) 0619
Hemoglobin
<10 g/dL 24 (31.6%) 9 (37.5%) 15 (62.5%)
>10 g/dL 52(68.4%) 17 (32.7%) 35 (67.3%) o681

PNI: Prognostic nutrition index, NLR: Neutrophil to lymphocyte ratio,
MUST: Malnutrition Universal Screening Tool

*It was considered the participants with moderate-high risk for MUST score
>1 as malnourished patients

stable (25). The relationship between weight loss, systemic
inflammation, and poor prognosis in patients with advanced
gastrointestinal cancer had been previously demonstrated
(25,28,29). However, the effect of weight loss on prognosis
is still unclear in cancer patients. A comprehensive study
showed that weight loss alone does not determine the full
impact of cachexia and is not a prognostic factor. Weight
loss, systemic inflammation, and loss of appetite affect
patients’ prognosis (30). Low serum albumin might reflect
malnutrition, and recent studies showed that low serum
albumin might be associated with poorer survival in patients
with gastric cancer (31,32). One study showed that low
serum albumin reflected both malnutrition risk and systemic
inflammatory response and it was independently associated
with poorer survival in patients with colorectal cancer (33). In
our study, we found that low serum albumin increased the
risk of death in the univariate analysis. However, it was not
significant in the multivariate analysis. NLR and PNI, which
were systemic inflammation markers in this study, did not
significantly affect death risk.

The nature of gastric cancer and using chemotherapy can
also be considered additional risk factors for malnutrition.
Chemotherapyhasalsobeen demonstratedtobe ariskfactor
for malnutrition (14). All patients received chemotherapy in
our study. Thus, it might be essential to evaluate the patients
for malnutrition risk from the beginning.

Our study had some limitations. Firstly, this was a
retrospective study. Thus, prospective studies with a
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Table 3. Results of univariate and multivariate analyses of overall survival

Univariate analysis

Multivariate analysis

Variables HR (95% ClI) p-value HR (95% ClI) p-value
Age =65 years 1.02 (0.63-1.64) 0.953 - -
Male gender 1.12(0.68-1.85) 0.665 - -
ECOG PS 2-3 1.15(0.66-1.97) 0.623 - -
Smoking 0.96 (0.59-1.56) 0.864 - -
Obesity (BMI=30 kg/m?) 1.07 (0.59-1.92) 0.825 - -
Weight loss (>10%) 1.60 (1.01-2.55) 0.046 1.21(0.68-2.17) 0.516
Localization (non-gastric) 0.70(0.41-1.19) 0.189 - -
Signet ring cell carcinoma 1.03 (0.60-1.77) 0.902 - -
Grade 3 1.42 (0.82-2.48) 0.215 - -

>1 Comorbidity 0.96 (0.61-1.53) 0.867 - -

>1 Metastatic organs 1.03 (0.65-1.63) 0.909 - -
Liver metastasis 0.99 (0.63-1.57) 0.972 - -
Peritoneum metastasis 1.46 (0.90-2.36) 0.130 - -
Lung metastasis 1.11 (0.65-1.90) 0.696 - -
MUST score=1 (moderate-high risk) 1.69 (1.03-2.75) 0.036 1.64 (0.99-2.70) 0.051
PNI<45.5 1.50 (0.93-2.40) 0.095 - -
NLR>3.08 1.34(0.83-2.18) 0.229 - -
Albumin<3.5 g/dL 1.64 (1.03-2.63) 0.038 1.57 (0.98-2.51) 0.060
Hemoglobin<10 g/dL 1.10 (0.66-1.87) 0.729 - -

BMI: Body mass index, ECOG PS: Eastern Cooperative Oncology Group Performance Status, HR: hazard ratio, Cl: Confidence interval, NLR: Neutrophil to

lymphocyte ratio, PNI: Prognostic nutrition index, MUST: Malnutrition Universal Screening Tool

larger number of patients can enable us to offer stronger
recommendations. Second, the relationship of MUST
with other clinical findings, such as quality of life, physical
function, muscle strength measurement, and sarcopenia,
should also be investigated. Additionally, the MUST was
not compared with other malnutrition screening tools in
this study.

CONCLUSION

In this study, the median OS was significantly lower in
malnourished patients than in non-malnourished patients.
It was found that moderate-high risk MUST, low serum
albumin, and >10% of weight loss increased the death risk.
However, these factors had no independent effects on the
risk of death in the multivariate analysis. The high prevalence
of malnutrition and its relation to poorer survival, as noted
in many studies, highlights the significance of routine
screening for malnutrition with MUST in patients with gastric
cancer, as early intervention results in improved outcomes.
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