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Submission and peer reviewing
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relationship, conflict of interest, and competing interest
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Manuscripts should be designed in the following order: title page,
abstract, main text, references, and tables, with each typeset on a
separate page.

Title page: This page should only include the title of the
manuscript, which should be carefully chosen to better reflect the
contents of the study. Author names should not appear in the title
and subsequent pages.

Abstract: It should not exceed 300 words. Abstracts should
be structured in four paragraphs using the following subtitles:
Objectives, Methods, Results, and Conclusion. Abstracts of case
reports should be unstructured.

Main text: The body consists of Introduction, Patients/Materials
and methods, Results, and Discussion. Use “Patients and methods”
for clinical studies, and “Materials and methods” for animal and
laboratory studies.

The Introduction section clearly states the purpose of the
manuscript and includes a brief summary of the most relevant
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The Patients/Materials and Methods section describes the study
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of the statistical methods should also be given.
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findings of the study. Data should be concisely presented,
preferably in tables or illustrations, which should not exceed the
page layout of the Journal.
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Letter to the Editor: Letters to the editor should not exceed 350
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References: References should be numbered in the order in
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The NLM Style Guide for Authors, Editors, and Publishers” (http://
www.nlm.nih.gov/citingmedicine), which is recommended in the
most recent update of “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals” A brief presentation of these
standards can also be found at http://www.nlm.nih.gov/bsd/
uniform_requirements.html. Journal titles should be abbreviated
according to the Index Medicus. The Journal’s title is abbreviated
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Personal author(s):
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Unpublished conference papers should not be used in the
reference list.

Direct use of references is strongly recommended and the
authors may be asked to provide the first and last pages of certain
references. Publication of the manuscript will be suspended until
this request is fulfilled by the author(s).

Figures and tables

Al illustrations (photographs, graphics, and drawings)
accompanying the manuscript should be referred to as “figure”
All figures should be numbered consecutively and mentioned in
the text. Figure legends should be added at the end of the text as
a separate section. Each figure should be prepared as a separate
digital file in“jpeg” format, with a minimum of 9x13 ¢cm and at 300
dpi or better resolution.

All illustrations should be original. lllustrations published
elsewhere should be submitted with the written permission of the
original copyright holder.

For recognizable photographs of human subjects, written
permission signed by the patient or his/her legal representative
should be submitted; otherwise, patient names or eyes must be
blocked out to prevent identification. Microscopic photographs
should include information on staining and magnification.
Upon the author’s request, color prints will be considered for
publication; however, the authors are responsible for the extra
cost of printing color illustrations. Each table should be prepared
on a separate page, either at the end of the text file or as a separate
supplementary file, with table heading on top of the table. Table
heading should be added to the main text file on a separate page
when a table is submitted as a supplementary file.
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Presentation and format

Double spacing
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INTRODUCTION

Sezer Yakupoglu,?
Recep Demirhan*

Elif Bombaci,2 ® Nur Benzonana,’

ABSTRACT

Objective: In patients admitted to burn intensive care units (ICUs), increase the need for
blood transfusions. In parallel with prolonged ICU stays, the risk of bloodstream infections
(BSIs) also increases. This study aims to examine the relationship between transfusion and
BSIs and to promote the practice of restrictive transfusion.

Methods: 158 patients with severe burns (220% total body surface area) were treated in
the burn ICU of our hospital over five years. The hemoglobin (Hb) threshold for restrictive
transfusion was defined as 7 g/dL, while for liberal transfusion it was set at 10 g/dL.

Results: Of the 158 patients included in the study, 17.7% (n=28) were female. The mean
age of the patients was 4115 years. The average total body surface area (TBSA) burned
was 42.7%17% (range: 20-92%). The causes of burns were flame in 79.2% (n=125), electricity
in 10.1% (n=16), boiling water in 7% (n=11), hot oil and steam in one patient each (0.6%),
and chemicals in 2.5% (n=4). A statistically significant relationship was found between the
total number of transfusions and burn percentage, length of stay in the burn ICU, number of
escharotomy procedures performed, final hemoglobin (Hb), white blood cell (WBC) count,
and number of fresh frozen plasma (FFP) units (p<0.05). Restrictive transfusion was adopted
in 72.5-86.8% of erythrocyte suspension (ES) transfusions. Among the BSls, the most com-
monly isolated pathogens were coagulase-negative staphylococci (CNS) in 28.5% (n=45),
A. baumannii in 19.6% (n=31), and P. aeruginosa in 12.7% (n=20). A statistically significant
association was found between the number of transfusions and the presence of CNS and
P. aeruginosa isolates (p<0.05), whereas no such association was found with A. baumannii
(p>0.05). The rate of BSIs caused by Candida species was 4.5% (n=7).

Conclusion: Were commend a restrictive transfusion strategy in burn ICU patientsto mini-
mize transfusion-related reactions and BSI risk while ensuring optimal patient support.

can lead to a wide range of complications, including acute
hemolytic transfusion reactions, allergic and anaphylactic

Blood component transfusion is an indispensable part of
the treatment of patients admitted to intensive care units
(ICUs). Advanced age, chronic diseases, surgical inter-
ventions, gastrointestinal bleeding, prolonged ICU stays
resulting in malnutrition, frequent blood draws for rou-
tine laboratory testing, and major tissue trauma—as in
the case of burns—and the associated numerous surgical
procedures are among the leading causes of blood trans-
fusions.!'-3!

Although the primary objective is to replace erythrocytes
and platelets and to correct coagulopathy, transfusions

reactions, febrile non-hemolytic transfusion reactions,
transfusion-associated circulatory overload, transfusion-
related acute lung injury, graft-versus-host disease, and
transfusion-transmitted infections.®4! As the surface area
and depth of burns increase, patients’ ICU stays are pro-
longed, resulting in additional transfusion requirements
and increased BSI incidence. The World Health Organiza-
tion (WHO) recommends safe and rational use of blood
to reduce unnecessary and unsafe transfusions, improve
patient outcomes and safety, and thereby minimize the risk
of adverse events such as errors, transfusion reactions,
and transmission of infections.’!


https://orcid.org/0000-0003-3027-5868 
https://orcid.org/0000-0001-6108-703X 
https://orcid.org/0000-0002-9153-140X 
https://orcid.org/0000-0002-0803-0891 
https://orcid.org/0000-0003-2583-2922 
https://orcid.org/0000-0003-4424-5918 

206

South. Clin. Ist. Euras.

Numerous studies have compared restrictive (maintaining
Hb above 7 g/dL) and liberal (maintaining Hb above 10
g/dL) transfusion strategies in ICUs, and they generally
support restrictive transfusion.®’? However, specific stan-
dards must be established for the implementation of these
approaches in burn ICUs.

In ICU patients, the risk of anemia—alongside the increase
in surgical interventions and radical dressing procedures
proportional to burn area—heightens the need for ery-
throcyte suspension (ES) transfusions.®! An experienced
surgeon and intensive care specialist can predict, in ad-
vance of a specific surgical procedure, how many units of
blood a patient may lose and the transfusion requirement.
Given the lack of a well-established blood donation cul-
ture in society, difficulties in blood supply, material costs,
and transfusion-related complications, there is a need to
establish standards for restrictive transfusion practices.

In our study, we aimed to promote restrictive transfusion
in burn ICUs, not only to reduce various transfusion-re-
lated complications and improve cost-effectiveness, but
also to decrease or prevent bloodstream infections (BSls).

MATERIALS AND METHODS

The study was approved by the Kartal Dr. Lutfi Kirdar
City Hospital Ethics Committee (Date: 24/01/2025, No:
2025/010.99/12/23) and was conducted in accordance
with the principles of the Declaration of Helsinki.

Between January |, 2020, and December 31, 2024, a total
of 482 patients admitted and followed in the burn ICU of
our hospital were identified via the hospital automation
system. Seventy-four pediatric patients under |8 years of
age were excluded from the study, and the remaining 408
adult patients were screened. Of these, |58 patients with
a burn surface area of 220% were included in the study.

Demographic data, comorbidities, Glasgow Coma Scale
(GCS) and APACHE Il scores calculated on the day of
admission, causes and percentages of burns, burn depths,
length of stay in the burn ICU, number of escharotomies,
blood types, initial and final hemoglobin (Hb) levels mea-
sured after ICU admission, number of transfused erythro-
cyte suspensions (ES), fresh frozen plasma (FFP), apheresis
platelet suspensions (PS), pooled PS, and cryoprecipitate
units were recorded in an Excel spreadsheet. Patients
were divided into three groups based on their Hb levels:
<7 g/dL, 7-10 g/dL, and>10 g/dL to evaluate the efficacy of
restrictive (Hb<7 g/dL) and liberal (Hb>10 g/dL) ES trans-
fusion strategies in the burn ICU, pre- and post-transfu-
sion Hb levels were recorded for each group.

Microorganisms isolated from patients who received
ES transfusions and were diagnosed with BSI were also
recorded in the Excel spreadsheet. Only the first positive
culture was included in the analysis of cases which the
same microorganism was isolated multiple times from the
same patient. The relationship between the number of ES
transfusions and the incidence of BSI was examined.

Statistical Analysis

Patient data collected for the study were analyzed using the
IBM Statistical Package for the Social Sciences (SPSS) for
macOS version 30.0 (IBM Corp., Armonk, NY). Frequen-
cies and percentages were used for categorical variables,
and mean, standard deviation, median, minimum, and max-
imum values were used for continuous variables. The Kol-
mogorov—Smirnov test was used to assess the normality
of variable distribution. For comparisons between groups,
the Mann—Whitney U test was used for two groups, the
Kruskal-Wallis H test for more than two groups, and the
chi-square test was used for categorical variables. Spear-
man’s correlation analysis was used to examine relation-
ships between continuous variables. A p-value <0.05 was
considered statistically significant.

RESULTS

Of the 158 patients included in the study, 17.7% (n=28)
were female and 82.3% (n=130) were male. The mean age
of the patients was 41£15 years. The distribution of de-
mographic and clinical characteristics is presented in Table
I. Upon admission to the burn ICU, the mean Glasgow
Coma Scale score was 10.5+5, and the mean APACHE |l
score was 27.819.9. Comorbidities included hypertension
(HT) in 21 patients (13.3%), diabetes mellitus (DM) in 10
patients (6.3%), and coronary artery disease (CAD) in 6
patients (3.8%) (Table I).

The mean burn percentage was 42.7£17% (range: 20—
92%). The most common cause was flame burns in 79.2%
(n=125) of patients. Among these, || patients (8.8%)
also had inhalation injury. Burn etiologies included elec-
trical burns in 10.1% (n=16), scalds from boiling water in
7% (n=11), hot oil and steam burns in one patient each
(0.6%), and chemical burns in 2.5% (n=4). The chemical
burn agents were hydrogen peroxide, tar, soda-cyanide,
and thinner. Partial-thickness burns were present in | 1.4%
(n=18), mixed-depth (partial/full-thickness) burns in 69%
(n=109), and full-thickness burns in 19.6% (n=31). The av-
erage length of stay in the burn ICU was 26.7+19.8 days.
On average, each patient underwent 4.2+3.2 escharotomy
procedures (Table 1).

The relationship between the total number of ES transfu-
sions administered to burn patients and their demographic
and clinical findings is shown in Table 2. If a statistically
significant relationship was found between the variables,
the direction of the correlation was assessed using the
correlation coefficient (r). A positive correlation coeffi-
cient indicated a direct relationship between the variables,
whereas a negative coefficient indicated an inverse rela-
tionship. The interpretation of correlation strength was
as follows:

* 0.00-0.29: weak correlation
* 0.30-0.49: low correlation

* 0.50-0.69: moderate correlation
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Table I. Distribution of demographic and clinical findings of patients

Variables (N=158) n (%) AveragexS$ Median (Min-Max)
Age 4115 40 (18-85)
Gender

Female 28 (17.7)

Male 130 (82.3)
Glascow comascale (hospitalization day) 10.5+5 14.5 (3-18)
APACHI Il score (hospitalization day) 27.849.9 30 (1-55)

Diabetesmellitus 10 (6.3)

Hypertension 21 (13.3)

Hypothyroidism 3(1.9)

Mentalretardation 2 (1.3)

Schizophrenia 6 (3.8)

Substance addiction 3 (1.9)

Alcohol addiction 2 (1.3)

Coronary artery disease 6 (3.8)

Congestive heart failure 1 (0.6)

Chronic obstructive pulmonary disease | (0.6)

Depression | (0.6)

Cerebrovascular disease 3(1.9)

Atrial fibrillation 2 (1.3)

Alzheimer’s disease | (0.6)

Bronchial asthma | (0.6)

Obesity 2 (1.3)

Prostate cancer 1 (0.6)

Malignant melanoma | (0.6)

Mood disorder | (0.6)

Vertigo 2 (1.3)
Cause of burn

Flame 125 (79.1)

Electric 16 (10.1)

Scalds Il (7)

Hot oil | (0.6)

Hot steam 1 (0.6)

Chemical 4 (2.5)

Inhalation injury 11 (8.8)
Burn (%) 42717 40 (20-92)
Burn depth

Partial thickness 18 (11.4)

Partial thickness/ Full thickness burn 109 (69)

Full thickness burn 31 (19.6)
Length of stay in ICU (days) 26.7%£19.8 23.5 (1-156)
Escharotomy surgery 4.2+3.2 3 (1-21)
Hb on ICU admission(mg/dl) 15.3£3.1 15.6 (4.6-24.3)
HCT on ICU admission(%) 46.1£9.1 47.1 (15.2-72.6)
PLT on ICU admission(x103/pL) 279.7x116.4 270 (73-931)
WABC on ICU admission(uL) 22016.3+11257.7 19695 (2460-62960)
Hb at discharge from ICU (mg/dl) 9.1£1.4 9 (3.9-15)
HCT at discharge from ICU (%) 27.844.3 27.8 (11.8-45.4)
PLT at dischargefrom ICU (x103/pL) 283.5+207.4 272 (7-1080)

WBC at dischargefrom ICU (puL)
Blood groups
A Rh (-)

12493+10004.9

8 (5.1)

10180 (440-68410)
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A Rh (+) 61 (38.6)
AB Rh (-) 1 (0.6)
AB Rh (+) 13 (8.2)
B Rh (-) 3 (1.9)
B Rh (+) 19 (12)
O Rh (-) 3 (1.9)
O Rh (+) 50 (31.6)

ES transfusion

FFP transfusion

Apheresis TS transfusion

Pooled TS transfusion

Kryoprespitate transfusion

Bloodstreaminfectionisolates
Acinetobacter baumannii 31 (19.6)
Aeromonas punctata (caviae) | (0.6)
Bacillus cereus group 2 (1.3)
Candida albicans 2 (1.3)
Candida parapsilosis 5(3.2)
Corynebacterium Species 4 (2.5)
Difteroid basil | (0.6)
Enterobacter aerogenes 2 (1.3)
Enterobacter cloacae 2 (1.3)
Enterococcus faecalis 7 (4.4)
Enterococcus faecium | (0.6)
Enterococcus gallinarum 1 (0.6)
Escherichia coli 3(1.9)
Klebsiella oxytoca | (0.6)
Klebsiella pneumoniae 5(3.2)
CNS 45 (28.5)
Microbacterium flavescens/laevaniformans | (0.6)
Pantoea dispersa | (0.6)
Propionibacterium acnes 1 (0.6)
Proteus mirabilis 2 (1.3)
Providencia rettgeri | (0.6)
Pseudomonas aeruginosa 20 (12.7)
Pseudomonas putida | (0.6)
Serratia marcescens 4 (2.5)
Sphingomonas paucimobilis 2 (1.3)
Staphylococcus aureus 2 (1.3)
Stenotrophomonas maltophilia 3(1.9)
Turicellaotitidis | (0.6)

14.7£12.7 12 (1-68)
9.749.9 7 (1-55)
31445 I (1-16)

3.4+3 2 (1-13)
3343 2.5 (1-9)

APACHE: Acute Physiology and Chronic Health Evaluation; Hb: Hemoglobin; HCT: Hematocrit; PLT: Platelet; WBC: White Blood Cell; ES: Eryt-
hrocyte suspension; FFP: Fresh frozen plasma; TS: Thrombocyte suspension; ICU: Intensive Care Unit; CNS: Coagulase negative Staphylococci.

* 0.70-0.89: strong correlation
* 0.90-1.00: very strong correlation

Upon examination of the table, statistically significant
correlations (p<0.05) were identified between the total
number of transfusions and the following variables: Burn
percentage (weak, positive correlation), length of stay in
the burn ICU (strong, positive correlation), number of es-
charotomy procedures (moderate, positive correlation),
discharge hemoglobin (Hb) and white blood cell (WBC)

counts (weak, negative correlations), and number of FFP
units transfused (strong, positive correlation).

Regarding blood types, 38.7% (n=61) of patients had A
RhD (+), and 31.7% (n=50) had O RhD (+). A mean of
14.7£12.7 units of erythrocyte suspension (ES) was trans-
fused per patient (Table I). The distribution of pre- and
post-transfusion Hb levels among burn patients is shown
in Table 3. A total of 1242 ES transfusions were admin-
istered. There was a statistically significant difference
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Table 2. Investigation of the relationship between
patients’ transfusion numbers and demographic

and clinical characteristics

Number of ES

Age

r -0.072

P 0.366
Glascow coma scale

r -0.014

P 0.861
APACHE Il Score

r -0.019

P 0.810
Burn (%)

r 0.160

P 0.045
Length of stay in burn ICU

r 0.757

p <0.001
Escharotomy surgery

r 0.684

p <0.001
Hb on ICU admission (mg/dI)

r 0.100

p 0.212
HCT on ICU admission (mg/dl)

r 0.127

) 0.112
PLT on ICU admission (mg/dl)

r 0.059

) 0.461
WABC on ICU admission (mg/dl)

r 0.038

P 0.639
Hb at discharge from ICU (mg/dl)

r -0.187

P 0.019
HCT at discharge from ICU (mg/dl)

r -0.177

p 0.027
PLT at discharge from ICU (mg/dl)

r -0.098

P 0.222
WABC at discharge from ICU (mg/dl)

r -0.214

P 0.007
FFP

r 0.808

p <0.001

APACHE: Acute Physiology and Chronic Health Evaluation; Hb: He-
moglobin; HCT: Hematocrit; PLT: Platelet; WBC: White Blood Cell;
ES: Erythrocyte suspension; FFP: Fresh frozen plasma; ICU: Intensive
Care Unit.

Table 3. Distribution of hemoglobin measurements of

patients before and after transfusion

Post-transfusion hemoglobin

<7 7-10 >10
Pre-transfusion
hemoglobin
<7 2 (2.9) 50 (72.5) 17 (24.6)
7-10 43 (4.3) 822 (82.3) 134 (13.4)
>10 6 (3.4) 151 (86.8) 17 (9.8)
* p=0.042
Table 4. Distribution of transfusion numbers according
to demographic and clinical characteristics of
patients
Number of ES
Variables Median p-value
(Min-Max)
Gender 0.814
Female I'1.5 (1-47)
Male 12 (1-68)
Hypertension 0.124
No 12 (1-47)
Yes 14 (1-68)
Burn depth 0.400
Partial thickness/ Full thickness burn 13 (1-56)
Partial thickness 1.5 (1-30)
Full thickness burn 8 (1-68)
CNS 0.003
No 10 (1-68)
Yes 15 (3-47)
Pseudomonas aeruginosa 0.003
No 10 (1-68)
Yes 17.5 (1-47)
Acinetobacter baumannii 0.069
No 10 (1-68)
Yes I5 (2-45)

CNS: Coagulase negative Staphylococci.

between pre- and post-transfusion Hb values (p<0.05).
Among patients with pre-transfusion Hb<7 mg/dL, 72.5%
(n=50) had post-transfusion Hb levels of 7-10 mg/dL, and
24.6% (n=17) had levels >10 mg/dL. Of those with pre-
transfusion Hb>10 mg/dL, 86.8% (n=151) had post-trans-
fusion Hb between 7—10 mg/dL, while 3.4% (n=6) had lev-
els <7 mg/dL. Among patients whose pre-transfusion Hb
levels were between 7—10 mg/dL, 82.3% (n=822) remained
within the same range post-transfusion (Table 3).

The most frequently isolated microorganism from the
blood cultures of patients who received ES transfusions
was coagulase-negative staphylococci (CNS), identified in
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28.5% (n=45) of patients. This was followed by Acinetobac-
ter baumannii in 19.6% (n=31) and Pseudomonas aeruginosa
in 12.7% (n=20) (Table I). The distribution of transfusion
counts according to patients’ demographic and clinical
characteristics is presented in Table 4. A statistically signif-
icant difference was found between the number of trans-
fusions and BSls caused by CNS and P. aeruginosa (p<0.05).
As the number of ES transfusions increased, the incidence
of BSIs caused by these microorganisms also rose. How-
ever, there was no statistically significant relationship be-
tween the number of ES transfusions and BSls due to A.
baumannii (p>0.05). The isolation rate of Candida species
was 4.5% (n=7), five of which were C. parapsilosis. Multiple
microorganisms were isolated from the blood cultures of
some patients.

DISCUSSION

Burn injuries predominantly result from occupational ex-
posure, particularly in high-risk and hazardous work envi-
ronments, which explains the male predominance (82.3%)
observed in our study. Flame burns, electrical injuries,
and chemical burns accounted for 91.8% of all burn cases
(Table 1), with flame burns being the most frequent etiol-
ogy (79.1%, n=125). Although workplace accidents were
the primary source, some incidents also stemmed from
residential fires. Similarly, Abda et al®! reported a male
predominance (76.1%) among burn patients, with flame
exposure as the most common cause (63%). In our cohort,
8.8% (n=11) of patients with flame burns also had inhala-
tion injuries, and these patients exhibited larger total body
surface area (TBSA) burns. Inhalation injury typically affects
the upper airway and may lead to acute respiratory arrest
due to edema, which can manifest early or evolve within
hours and may take up to six days to resolve.”’! Electrical
and chemical burns were exclusively occupational in origin.
Although external injuries may appear minor in electrical
burns, severe damage to deeper tissues often occurs, with
the severity directly related to voltage level.l'

The most common comorbidities were hypertension
(HT), diabetes mellitus (DM), and coronary artery disease
(CAD) (Table 1). In addition, 3.8% (n=6) of patients were
diagnosed with schizophrenia and had sustained burns
from fires they had initiated in their own homes.

Burns involving more than 20% of TBSA are classified
as severe, as they trigger a cytokine storm that leads to
pathophysiological changes not only at the burn site but
also in remote tissues.!'™'? Therefore, our study included
only patients with 220% TBSA burns. The mean TBSA
burned was 42.7+17%, with mixed partial-thickness/full-
thickness burns being the most prevalent type (69%). Pa-
tients were hospitalized in the burn ICU for an average
of 26.7£19.8 days. As TBSA percentage and burn depth
increased, so did the risk of mortality.

At ICU admission, patients had a mean Hb level of
15.3+£3.1 mg/dL, which declined to 9.1£1.4 mg/dL at dis-
charge. Unlike other types of trauma, early-stage burn

trauma is characterized by intravascular fluid loss, which
leads to hemoconcentration rather than anemia, thus
explaining the initially elevated Hb levels observed upon
ICU admission.>'? Early leukocytosis is also a common
response to burn trauma. Patients’ mean white blood cell
(WBC) count at ICU admission was 22,016.3+11,257.7,
decreasing to 12,493+10,004.9 by discharge.

Restrictive transfusion strategies are generally recom-
mended for critically ill patients, those with gastrointesti-
nal bleeding, post-cardiac surgery patients, and those with
isolated troponin elevation due to cardiac ischemia, but
not for acute coronary syndrome.l'*'*l Due to extensive
tissue loss and frequent surgical interventions, erythrocyte
suspension (ES) transfusions are commonly employed in
the treatment of severely burned patients.! In our study,
the average number of ES transfusions per patient was
14.7£12.7. Although the commonly accepted practice has
been to use a |:| ratio of ES to fresh frozen plasma (FFP),
our findings revealed a ratio of 1.5:1. While the I:I ra-
tio is not a strict guideline, patient-specific factors and a
restrictive transfusion approach should guide transfusion
practices. Vlaar APJ et al.l'¥l proposed a 2:1 ratio, although
with a conditional recommendation and low certainty of
evidence.

There was a weak and statistically insignificant inverse
correlation between ES transfusion and patients’ age,
Glasgow Coma Scale scores, and APACHE Il scores upon
ICU admission (p>0.05). Greater burn depth and TBSA
involvement were associated with longer ICU stays, which
in turn necessitated more transfusions. We found a strong
correlation between ICU length of stay and the number
of ES transfusions (p<0.001, Table 2). There was also a
weak association between ES transfusions and TBSA per-
centage (p=0.045), and an almost strong correlation with
the number of escharotomy surgeries (p<0.001, Table 2).
These findings suggest that the primary determinants of
ES transfusion are the frequency of surgical interventions
and prolonged ICU stays. Du et al.®! also concluded that
ES transfusion offers limited benefit for patient outcomes.

Consistent with the classification described by Lotterman
et al.l'l we stratified patients into three groups based on
their pre-transfusion Hb levels. Due to the retrospective
nature of our study, the groups were not evenly distrib-
uted. Over five years, a total of 1242 ES transfusions were
administered to 158 patients. In all three groups, Hb levels
significantly increased post-transfusion, with most post-
transfusion values remaining within the 7-10 mg/dL range
(p<0.042, Table 3). Although restrictive transfusion was
the goal, radical and hemorrhagic wound dressings and
escharotomy procedures (mean 4.2+3.2 surgeries per pa-
tient, Table ) necessitated anticipation of blood loss and
the maintenance of existing Hb levels (Table 3). ES transfu-
sions did not demonstrate a statistically significant impact
on mortality (p>0.05, Table 4). As in the study by Heard et
al,l'" mortality increased in parallel with TBSA burned, a
finding corroborated by our results.l'!! No significant cor-
relations were observed between ES transfusions and sex,
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HT, or burn depth (p>0.05, Table 4).

Severe burns compromise skin integrity, suppress immune
responses, increase invasive procedures, and prolong hos-
pitalization, all of which render patients susceptible to
bloodstream infections (BSIs).l'! Tang et al.l'! identified
the five most common BSI pathogens in burn patients
as Acinetobacter baumannii, Klebsiella pneumoniae, Candida
species, Pseudomonas aeruginosa, and Stenotrophomonas
maltophilia, with only five isolates of Staphylococcus aureus.
Similar to the findings by Nitsani et al.,l'® numerous stud-
ies—including ours and that of Tang CQ—highlight the
predominance of Gram-negative organisms in BSIs among
burn patients.['7!?]

Among ES-transfused patients, coagulase-negative staphy-
lococci (CNS) were the most frequently isolated pathogens
in blood cultures (28.5%, n=45) (p=0.03, Tables | and 4).
For accurate identification, at least two aerobic and anaer-
obic blood culture sets should be obtained from each pa-
tient, and CNS should be present in at least one bottle per
set. Given that CNS are part of the skin flora, clinicians
should exercise caution in distinguishing true bacteremia
from contamination; if considered pathogenic, appropriate
treatment should be initiated. Such isolations are common
in burn patients due to disrupted skin integrity. The second
most frequent isolate was A. baumannii (19.6%), followed
by P. aeruginosa, Enterococcus faecalis, and Candida species (C.
parapsilosis and C. albicans) (Table I). When comparing the
three most frequently isolated BSI pathogens in transfused
patients, infections caused by CNS (p=0.03) and P. aerug-
inosa (p=0.03) were significantly more frequent (Table 4).
No significant association was found between ES transfu-
sions and A. baumannii-related BSIs (p=0.069, Table 4). Only
two BSIs were caused by S. aureus.

Conclusion

Prolonged ICU stays, frequent surgical interventions, co-
morbidities, advanced age, and gastrointestinal bleeding in-
crease the need for transfusion in burn patients. Although
ES transfusion is an integral component of burn manage-
ment, it should not be considered life-saving due to its
associated risks, including the increased likelihood of BSls.
We recommend a restrictive transfusion strategy in burn
ICU patients to minimize transfusion-related reactions and
BSI risk while ensuring optimal patient support. Further
prospective, multicenter studies are necessary to establish
clear transfusion thresholds in burn ICU setting.
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Yanik Yogun Bakim Unitesinde Kisitlayici Transfuzyon Bir Hayal mi?

Amag: Yanik yogun bakim initelerine (YBU) yatirilan hastalarda kan transfiizyonu ihtiyacini artirmaktadir. Uzun siireli yogun bakimda kal-
mayla paralel olarak kan dolagimi infeksiyonlari (KDI) riski de artmaktadir. Bu galisma, transfiizyon ve BSI arasindaki iliskiyi incelemeyi ve
kasitlayici transfiizyon uygulamasini tesvik etmeyi amaglamaktadir.

Gereg ve Yontem: Hastanemizin yanik yogun bakim (nitesinde bes yil boyunca ciddi yaniklari (toplam viicut yiizey alaninin %20’sinden
fazla) olan 158 hasta tedavi edildi. Restriktif transfiizyon igin hemoglobin (Hb) esigi 7 g/dL, liberal transfiizyon igin ise 10 g/dL olarak belirlendi.

Bulgular: Calismaya dahil edilen 158 hastanin %17.7’si (n=28) kadindi. Hastalarin yas ortalamasi 4115 yildi. Yanik toplam viicut yiizey alani
(TBSA) ortalamasi %42.7+17 (araigi: %20-92) idi. Yanik nedenleri %79.2'sinde (n=125) alev, %10.1’inde (n=16) elektrik, %7’sinde (n=11)
kaynar su, birer hastada (n=0.6) sicak yag ve buhar ve %2.5’inde (n=4) kimyasal maddelerdi. Hastalarin %1 |.4’tinde (n=18) kismi kalinlikta
yanik, %69’unda (n=109) karisik derinlikte (kismi/tam kalinlikta) yanik ve %19.6’sinda (n=31) tam kalinlikta yanik mevcuttu. Toplam trans-
flizyon sayisi ile yanik yiizdesi, yanik yogun bakim unitesinde kalis stiresi, gergeklestirilen eskaratomi sayisi, son hemoglobin (Hb), beyaz kan
hiicresi (WBC) sayisi ve taze dondurulmus plazma (TDP) iinitesi sayisi arasinda istatistiksel olarak anlaml bir iligki bulunmustur (p<0.05).
Eritrosit siispansiyonu (ES) transfiizyonlarinin %72.5-86.8'inde kisitlayici transfiizyon uygulanmistir. KDi’ler arasinda en sik izole edilen pato-
jenler %28.5 (n=45) oraninda koagiilaz negatif stafilokok (KNS), %19.6 (n=31) oraninda A. baumannii ve %12.7 (n=20) oraninda P. aeruginosa
olmustur. Transfiizyon sayisi ile KNS ve P. aeruginosa izolatlarinin varligi arasinda istatistiksel olarak anlamli bir iligki bulunurken (p<0.05), A.
baumannii izolatlari arasinda béyle bir iligki bulunmadi (p>0.05). Candida tiirlerinin neden oldugu BSI orani %4.5 (n=7) idi.

Sonug: Yanik yogun bakim hastalarinda transfiizyonla iligkili reaksiyonlari ve KDI riskini en aza indirirken optimum hasta destegini saglamak
icin kisitlayici bir transfiizyon stratejisi 6neriyoruz.

Anahtar Sozciikler: Kan dolasimi enfeksiyonlari; kisitlayici transfiizyon; yaniklar; yogun bakim dnitesi.
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INTRODUCTION

Background/rationale

Ayten Saracoglu,2 ® Nilufer Yalindag Ozturk®

ABSTRACT

Objective: Gram-positive organisms are commonly identified in cultures, either as a result
of true infection or contamination. This research focused on examining the correlation be-
tween commonly used laboratory indicators and clinical results.This study aimed to evalu-
ate the relationship between clinical outcomes and routine laboratory markers, along with
antibiotic choices, in pediatric patients with gram-positive culture results in the pediatric
intensive care unit (PICU).

Methods: A total of 179 PICU patients with gram-positive culture findings were retro-
spectively analyzed using hospital records from 2016 to 2019. Data collected included de-
mographic information (age, sex), fever status, microbiological results, antibiotic therapy
administered, laboratory values, and survival outcomes.

Results: The patients had a median age of 33.00 months (IQR: 8.00-66.00). Of the cohort,
109 (60.89%) were male and 70 (39.11%) were female. Positive culture findings were docu-
mented in 90 patients (50.3%). Vancomycin was prescribed to 59 patients (33%), while 31 pa-
tients (17.3%) received teicoplanin. A total of 34 patients (18.9%) died during hospitalization.
The identified microorganisms included Staphylococcus species (n=56, 31.3%), methicillin-resis-
tant Staphylococcus epidermidis (MRSE) (n=81, 45.3%), Staphylococcus aureus (S.aureus) (n=22,
12.3%), Staphylococcus epidermidis (S.epidermidis) (n=15, 8.4%), and methicillin-resistant Sta-
phylococcus aureus (MRSA) (n=5, 2.8%). White blood cell (WBC) and platelet (PLT) counts
were significantly higher among survivors compared to non-survivors (p=0.001 and p<0.001,
respectively). No statistically significant associations were found between mortality and cat-
egorical variables assessed (p>0.05).

Conclusion: Gram-positive culture results are frequently encountered in pediatric intensive
care units. By evaluating the clinical and laboratory parameters of the patient, it should be
evaluated whether there is an infection or contamination, and infections should be treated.

vere infections, especially among critically ill individuals
in intensive care settings. In the pediatric intensive care
setting, infections caused by S. aureus are often associ-
ated with serious complications such as sepsis, ventilator-

Gram-positive culture results are frequently encountered
in pediatric patients hospitalized in the pediatric intensive
care unit (PICU), due to infection or contamination. Some
laboratory parameters can guide us in the evaluation of
infection. White blood cell (WBC), platelet (PLT) and C-
Reactive Protein (CRP) are the most frequently evaluated
and uncluded in many scoring systems for the diagnosis of
sepsis in the PICU.I'

S. aureus is a prominent pathogen known for causing se-

associated pneumonia, and infections at surgical sites or
around indwelling medical devices.

Vancomycin and teicoplanin are glycopeptide antibiotics
commonly employed in the treatment of gram-positive
bacterial infections. They are especially valuable in man-
aging infections caused by MRSA. Among their compara-
tive advantages, teicoplanin has been reported to be less
nephrotoxic than vancomycin.*¢l By evaluating the clini-
cal and laboratory parameters of the patient, it should be
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evaluated whether there is an infection or contamination,
and infections should be treated.

Objectives

This study aimed to examine changes in WBC, PLT and
CRP levels in PICU patients, and to investigate the asso-
ciation of these parameters with clinical outcomes and
mortality.

MATERIALS AND METHODS

Study design and setting

This study was carried out in the Department of Pediatrics,
Pediatric Critical Care Division, using patient records col-
lected between January |, 2016, and January |, 2019, from
the hospital database. Ethical approval was secured from
the institutional review board, and all methods adhered
to the principles of the Declaration of Helsinki. (Approval
Date: 12.06.2020, Decision No: 647).

Participants

Pediatric patients hospitalized in the PICU were enrolled
in this study. Over the study period, 915 patients were
hospitalized in the PICU, of whom 180 presented with
positive culture results. One patient was excluded due to
incomplete laboratory data, resulting in a final sample of
179 participants (Fig. ).

Variables

The hospital’s digital patient database was used to retrieve
the relevant data.The primary outcome was in-hospital
mortality (survival vs. death). Additional recorded vari-

Patients admitted
(2016-2019)

n=915

Culture positive

Missing data

Analyzed

Figure 1. Participants of the study.

ables included WBC (per microliter), PLT (per micro-
liter), CRP (mg/L), presence of fever, source of the culture
(blood or catheter), isolated microorganism, and the ad-
ministered antibiotic.

As per institutional protocol, patients with gram-positive
culture results underwent a comprehensive evaluation
that included clinical assessment (e.g., fever, perfusion,
capillary refill time) and laboratory trends (WBC, CRP) to
determine the need for antibiotic therapy.

Venous blood samples were collected at admission into
anticoagulant tubes and analyzed via volume-conductivi-
ty-light scatter methodology. CRP levels were determined
through immunoturbidimetric assay using the Beckman
Coulter AU5800 system. All procedures followed the
manufacturer’s guidelines.

Catheter culture processing followed the Cleri et al.l”]
method. Catheter tips were rolled onto blood agar,
flushed with tryptic soy broth (TSB), and incubated to
assess bacterial growth. Coagulase-negative staphylococci
were identified per Kloos and Smith.[®

Sample Size

The estimation of sample size was performed beforehand,
considering mortality outcomes among three antibiotic
regimens: None, vancomycin, and teicoplanin. Assuming a
medium effect size (0.3), =0.05, and 95% power, a mini-
mum of 172 subjects was required.l’!

Statistical Methods

Data were analyzed using Jamovi. A threshold of p<0.05
was used to determine statistical significance.

RESULTS

Participants and Descriptive Data

A total of 179 children were evaluated, and the median
age was 33 months (IQR: 8.00-66.00). The cohort in-
cluded 109 males (60.89%) and 70 females (39.11%).
There was no significant age difference by sex (p=0.415).
Positive cultures were identified in 90 cases (50.3%). An-
tibiotics administered included vancomycin (n=59, 33%)
and teicoplanin (n=31, 17.3%). Mortality occurred in 34
patients (18.9%). Predominant organisms included Staph.
spp. (31.3%), methicillin-resistant S. epidermidis (45.3%), S.
aureus (12.3%), S. epidermidis (8.4%), and MRSA (2.8%).

Outcome Data

No significant differences in WBC, PLT, or CRP were
found based on gender or fever status. However, CRP lev-
els were elevated in patients with confirmed infections.
Survivors had significantly higher WBC and PLT counts
than non-survivors. CRP levels varied significantly by an-
tibiotic used, being highest in those receiving teicoplanin.
Additionally, CRP levels were elevated in patients whose
blood cultures yielded S. aureus or MRSA.
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DISCUSSION

Key results

CRP was notably elevated in infections involving S. aureus,
and both WBC and PLT were higher among survivors. Te-
icoplanin-treated patients and those with S. aureus-posi-
tive cultures had higher CRP levels.

Limitations

This retrospective study relied on protocol-based deci-
sions by attending physicians, introducing potential vari-
ability. Inclusion of additional platelet indices (e.g., MPV,
PDW) could have enhanced outcome prediction.

Interpretation

The nonspecific clinical presentation of febrile infants
poses a significant challenge in distinguishing serious bac-
terial infections from benign viral illnesses.!'” Numerous
investigations have sought to identify reliable screening
biomarkers to aid clinicians in assessing the risk of bacte-
rial infections among febrile children. One example is CRP,
which is an acute-phase reactant that elevates swiftly dur-
ing infectious or inflammatory processes.'"! Findings from
the current study support the continued relevance of CRP
as a diagnostic indicator for bacterial infections in critically
ill children. This aligns with recent literature highlighting
CRP’s predictive value in identifying severe bacterial infec-
tions in febrile infants.l'”

Although prior research has demonstrated elevated white
blood cell (WBC) counts in neonates with early-onset sep-
sis compared to their non-septic counterparts—persisting
up to 24 hours post-admission{'? —our analysis did not
find a significant association between WBC levels and vari-
ables such as sex, fever, infection status, antibiotic choice,
culture results, or mortality. These findings are consistent
with previous studies concluding that WBC alone lacks
sufficient reliability to serve as a sole predictor of serious
bacterial infections in febrile pediatric patients.['%!3]

The role of PLTs in sepsis has gained attention in recent
literatiire.l' During sepsis, PLTs contribute to hyperin-
flammation, intravascular coagulation, and thrombosis,
potentially culminating in multi-organ dysfunction. In our
study, survivors exhibited significantly higher WBC and
PLT counts compared to non-survivors. The observed
thrombocytopenia in deceased patients may reflect ex-
cessive platelet activation, resulting in increased consump-
tion, immune-mediated destruction, and sequestration.
(1516 Appropriate antibiotic therapy remains fundamental
to achieving favorable outcomes in critically ill patients.
Inappropriate or delayed antimicrobial administration can
contribute to treatment failure, prolonged hospitalization,
and increased mortality.'! Infections in the PICU setting
require empiric antibiotic initiation based on local resis-
tance patterns, followed by continuous clinical reassess-
ment and de-escalation strategies as indicated.

MRSA is a frequent cause of severe infections, including

bloodstream infections.l'l Vancomycin has traditionally
been the first-line agent against MRSA, but concerns re-
garding nephrotoxicity have prompted consideration of
alternatives.!'! Teicoplanin, a glycopeptide with similar an-
timicrobial efficacy, offers several advantages, including on-
ce-daily dosing, intramuscular administration, no require-
ment for drug-level monitoring, and a lower risk of renal
impairment.’) However, its higher cost remains a limita-
tion. Patients treated with teicoplanin showed elevated
CRP levels, which may indicate greater infection severity;
however, mortality rates did not differ significantly among
the antibiotic groups. These findings are supported by
meta-analyses reporting comparable clinical and microbio-
logical outcomes for vancomycin and teicoplanin.?!!

Conclusion

CRP remains a valuable biomarker for identifying bacte-
rial infections and predicting clinical outcomes in pediatric
intensive care settings. Platelet count may also serve as a
useful prognostic indicator, with thrombocytopenia poten-
tially reflecting underlying hyperinflammation, excessive
consumption, or destruction. Finally, There was no mean-
ingful difference detected in patient outcomes between
vancomycin and teicoplanin, suggesting that both antibi-
otics are equally effective in managing severe gram-positive
infections in the PICU.
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Cocuk Yogun Bakim Unitesinde Kan Kulturinde Gram-pozitif Bakteri Uremesinin
Degerlendirilmesi: Enfeksiyon mu, Kontaminasyon mu?

Amag: Gram-pozitif mikroorganizmalar kan kiiltiirlerinde siklikla saptanmakta olup, bu durum gergek bir enfeksiyon ya da kontaminasyonu
gosterebilir. Bu galisma, cocuk yogun bakim iinitesinde (GYBU) gram-pozitif kiiltiir sonucu olan hastalarda rutin laboratuvar belirtegleri,
klinik sonuglar ve antibiyotik tedavisi arasindaki iligkiyi incelemeyi amagladi.

Gereg ve Yontem: 2016-2019 yillari arasinda gram-pozitif kiiltiir sonucu saptanan 179 GYBU hastasinin retrospektif olarak kayitlari analiz
edildi. Demografik bilgiler, ates durumu, mikrobiyolojik sonuglar; uygulanan antibiyotik tedavileri, laboratuvar degerleri ve sagkalim sonuglari
topland.

Bulgular: Hastalarin medyan yasi 33.00 ay (IQR: 8.00-66.00) olup, 109 (%60.9) erkek ve 70 (%39.1) kiz hastaydi. Olumlu kan kiiltiirii sonucu
90 hastada (%50.3) saptandi. Vancomycin 59 hastaya (%33), teikoplanin ise 31 hastaya (%17.3) verildi. Hastanede 34 hasta (%18.9) yasamini
yitirdi. izole edilen mikroorganizmalar Staphylococcus tiirleri (%3 1.3), metisilin direngli Staphylococcus epidermidis (MRSE) (%45.3), Staphylococ-
cus aureus (%12.3), Staphylococcus epidermidis (%8.4) ve metisilin direngli Staphylococcus aureus (MRSA) (%2.8) olarak tespit edildi. Beyaz kan
hiicresi (BKH) ve trombosit (PLT) sayilari, sag kalanlarda kaybedenlere gére anlamli olarak yiiksekti (sirasiyla, p=0.001 ve p<0.001). Diger
kategorik degiskenler ile mortalite arasinda anlamli iligki bulunmadi (p>0.05).

Sonug: Gram-porzitif kiiltiir sonuglari pediatrik yogun bakim {nitelerinde sikga karsilagilmaktadir. Enfeksiyon ve kontaminasyonun ayrimini
yapmak igin klinik ve laboratuvar parametrelerinin dikkatle degerlendirilmesi ve enfeksiyon varliginda uygun tedavinin baslanmasi gerekmek-
tedir.

Anahtar Sozciikler: Antibiyotik tedavisi; cocuk yogun bakim Unitesi; gram-poxzitif kiiltiir sonucu.
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INTRODUCTION

Fazil Burak Dilek,’

Korhan Kapucu,' @ Banu Boyuk?

ABSTRACT

Objective: We aimed to determine the place of platelet indices [platelet (PLT), platelet crit
(PCT), mean platelet volume (MPV) and platelet distribution width (PDW)] in predicting the
severity of hemorrhage and prognosis in non-variceal upper gastrointestinal system (GIS)
bleeding.

Methods: The study included 210 patients hospitalized due to non-variceal upper GIS bleed-
ing. Full blood count values were recorded when the patients were admitted to hospital, on
the 5th day and at discharge. The Rockall and Blatchford scores were calculated according to
the clinical and endoscopic findings of patients and Forrest classification was made.

Results: Blatchford and Rockall scores for patients whose hospitalization period is more
than 5 days and who require transfusion was higher than the group without (p<0.001).
When the groups with a hospital stay of more than 5 days and less than 5 days and the
groups with and without transfusion were compared, no significant difference was found
between PLT, PCT, MPV and PDW values (p>0.05). There was a very weak positive cor-
relation between MPV at time of admission and MPV and PDW values at discharge with
Blatchford score. There was a very weak positive correlation between MPV and PDW values
at discharge with Rockall score. To predict the risk of admission of 5 days or more, forward
selection logistic regression was performed and platelet indexes were not identified to be
independent predictors.

Conclusion: It was observed that platelet indices were not independent predictors in de-
termining bleeding severity and prognosis in upper GIS hemorrhage, but MPV and PDW
were very weakly related to scoring systems.

orrhage. The Rockall score includes age, the presence of
shock, comorbidities, endoscopic diagnosis, and signs of

Upper gastrointestinal (GI) hemorrhage is one of the
most frequent causes of emergency department visits and
represents a significant clinical challenge, with mortality
rates reported to be as high as 10% despite advances in
diagnostic and therapeutic endoscopic methods.l'? The
most common cause of Gl bleeding is hemorrhage from
the upper part of the Gl tract, located proximal to the lig-
ament of Treit.’] The incidence of Gl hemorrhage in males
is approximately twice that in females.!

While GI bleeding risk scoring is generally based on
treatment requirements, some scoring systems take into
account the probability of mortality and recurrent hem-

recent bleeding observed during endoscopy.”” The Blatch-
ford score uses levels of urea and hemoglobin, systolic
blood pressure, pulse rate, and the presence of melena,
syncope, hepatic disease, and heart failure to determine
whether intervention is required to control the bleeding.
¥ Early identification of this clinical problem, which is as-
sociated with high mortality and morbidity, and the assess-
ment of bleeding severity and risk are important for decid-
ing on hospitalization to continue treatment and managing
patient costs. The use of low-cost and non-invasive pa-
rameters in daily practice to guide the management and
clinical decision-making processes for patients with up-
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per Gl bleeding offers great advantages.”® Platelet count
(PLT), plateletcrit (PCT), mean platelet volume (MPV), and
platelet distribution width (PDW) —known collectively as
platelet indices — meet these criteria and are routinely
measured as part of a complete blood count.

In our study, we aimed to investigate the role of non-inva-
sive, low-cost platelet indices (PLT, PCT, MPV, and PDW)
in diagnosing Gl bleeding and in predicting bleeding sever-
ity and prognosis. Furthermore, we evaluated the corre-
lation between these platelet indices and the Rockall and
Blatchford scores.

MATERIALS AND METHODS

This retrospective study included 210 patients admitted to
the internal medicine clinic with a diagnosis of non-variceal
upper Gl hemorrhage between 2016 and 2019. The study
protocol was approved by the Taksim Clinical Research
Ethics Committee on |13 November 2019 (Decision No.
160) and was conducted in accordance with the princi-
ples of the Declaration of Helsinki. All patients were over
I8 years of age, were non-pregnant, had no malignancy,
and had undergone endoscopy. The patient medical histo-
ries, initial physical examination findings, medications, and
comorbidities were retrieved from the hospital’s SARUS
system. At admission, urea and creatinine levels were
measured using a Beckman Coulter AU2700 (Beckman
Coulter, Inc., USA) autoanalyzer with spectrophotomet-
ric methods. Hemoglobin, PLT, PCT, MPV, and PDWV lev-
els were analyzed using an ABX Pentra DX120 analyzer
(Horiba Medical, USA). These parameters were recorded
at three time points: At admission, on the 5th day of hos-
pitalization, and at discharge. Endoscopic findings and the
amount of erythrocyte transfusion administered during
hospitalization were retrieved for all patients. The Forrest
classification was applied to patients with peptic ulcers.
The Rockall and Blatchford scores were calculated for all
patients included in the study.

Statistical Analysis

Quantitative variables were summarized as mean and
standard deviation, while qualitative variables were sum-
marized as frequency (percentage). The chi-square test
was used to evaluate qualitative variables. The normal-
ity assumption for variables was assessed using the Kol-
mogorov-Smirnov test for sample sizes greater than 50
and the Shapiro-Wilk test for sample sizes less than 50.
When the assumptions for parametric testing were met,
differences between the means of two independent vari-
ables were analyzed using the Student’s t-test. When these
assumptions were not met, the Mann-Whitney U test was
applied. The correlation between two variables was as-
sessed using the Pearson test for normally distributed data
and the Spearman correlation test for non-normally dis-
tributed data. Additionally, explanatory variables affecting
the categorized length of hospital stay were analyzed using
the logistic regression method. All statistical analyses were

Table I. Demographic characteristics of patients
n %
Gender
Female 72 34.28
Male 138 65.72
Total 210 100
Age (Meant Standard deviation) 62.29+21.38
Comorbidities Yes (%) No (%)
Diabetes 17% 83%
Hypertension 39% 61%
Coronary artery disease 25% 75%
Congestive heart failure 12% 88%
Atrial fibrillation 10% 90%
Neurological disorders 9% 91%
Chronic renal failure 9% 91%
Respiratory disease 9% 91%
Valvular heart disease 4% 96%
Thyroid disorders 6% 94%
Other 5% 95%
Drugs Yes (%) No (%)
Acetylsalicylic acid 16% 84%
Coumadin 14% 86%
Clopidogrel 5% 95%
NOAC 6% 94%
P2Y 12 inhibitors 1% 99%
NSAID 16% 84%
Heparin 1% 99%
Beta blocker 12% 88%
Antibiotic 1% 99%
ACE inhibitor 9% 91%
ARB 4% 96%
Digoxin 2% 98%
Calcium channel blocker 6% 94%
Aldosterone 4% 96%
Diuretic 8% 92%
Statin 3% 97%
Nitrate 1% 99%
Neurological drugs 2% 98%
Oral antidiabetic 2% 98%
Insulin 1% 99%
Thyroid drugs 3% 97%

performed using SPSS (Statistical Package for the Social
Sciences) version 25.0, and a p-value of <0.05 was consid-
ered statistically significant.

RESULTS

Our study included a total of 210 patients, of whom 34.28%
were female (n=72) and 65.72% were male (n=138). The
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Table 2.

The relationship between the Rockall, Blatchford, and Forrest scoring systems and the platelet indices obtained at

admission, on the 5th day of hospitalization, and at discharge

Platelet indices

Scoring variables

Forrest Rockall Blatchford
r P r P r p

Admission
Platelet -0.102 0.298 0.051 0.459 0.009 091 1*
Plateletcrit -0.087 0.371 0.044 0.527 0.027 0.694*
Mean platelet volume 0.043 0.658 0.062 0.375 0.143 0.038*
Platelet distribution width 0.021 0.831 0.076 0.273 0.121 0.080*

Day 5

Platelet -0.143 0.143 -0.082 0.239 -0.041 0.550*
Plateletcrit -0.131 0.180 -0.050 0.469 -0.020 0.772*
Mean platelet volume -0.001 0.992 0.115 0.096 0.133 0.055*
Platelet distribution width 0.071 0.466 0.103 0.139 0.095 0.156*

Discharge
Platelet -0.200 0.039 -0.047 0.494 -0.039 0.571*
Plateletcrit -0.219 0.016 0.016 0818 0.001 0.999*
Mean platelet volume -0.029 0.764 0.154 0.025 0.159 0.021*
Platelet distribution width 0.038 0.697 0.145 0.035 0.144 0.037*

*The normality assumption was violated for all variables. The Spearman correlation coefficient was used.

mean age of the patients was 62.29+21.38 years. Among
patients with chronic diseases, 39% had hypertension (HT),
25% ischemic heart disease (IHD), 17% diabetes mellitus
(DM), 12% congestive heart failure (CHF), 10% atrial fibril-
lation (AF), 10% neurological disorders, 9% chronic renal
failure (CRF), 9% respiratory diseases, 6% thyroid disor-
ders, and 4% valvular heart disease. The most commonly
used medications were acetylsalicylic acid (ASA) and non-
steroidal anti-inflammatory drugs (NSAIDs). Among the
patients, 16% used aspirin, 16% used NSAIDs, 14% used
warfarin, 6% used novel oral anticoagulants (NOAC:s), and
5% used clopidogrel (Table I).

The correlations between the Blatchford, Rockall, and
Forrest scores and platelet indices were examined at ad-
mission, on the 5th day of hospitalization, and at discharge.
Since the score variables were not normally distributed,
the Spearman correlation coefficient was used. For the
Blatchford score, a very weak positive correlation was
found with MPV at admission (r=0.143, p=0.038; 14.03%),
with MPV at discharge (r=0.159, p=0.021; 15.90%), and
with PDW at discharge (r=0.144, p=0.037; 14.40%). For
the Rockall score, very weak positive correlations were
also observed with MPV (r=0.154, p=0.037; 15.40%) and
PDW at discharge (r=0.145, p=0.035; 14.50%). The For-
rest score showed very weak negative correlations with
PLT (r=-0.200, p=0.039; 20.00%) and PCT at discharge
(r=-0.219, p=0.016; 21.90%) (Table 2).

Since platelet indices were not normally distributed, the
Mann-Whitney U test was used to evaluate whether dif-
ferences in mean platelet indices were statistically signif-

icant according to transfusion requirements. Comparing
the groups with and without transfusion, no statistically
significant differences were found in PLT, PCT, MPV, or
PDW levels (p>0.05). In contrast, the differences in mean
HGB levels were statistically significant: Patients who re-
quired transfusion had lower mean HGB levels compared
to those who did not (Table 3).

The differences in laboratory values were examined in re-
lation to the length of hospital stay. For this purpose, the
independent two-sample Student’s t-test was used for PLT,
as it was normally distributed, while the Mann-Whitney U
test was applied for PCT, MPV, PDW, and HGB, which did
not follow a normal distribution. Comparing the patient
groups by the length of hospital stay (<5 days vs. >5 days),
no statistically significant differences were found in PLT,
PCT, MPV, or PDW levels (p>0.05). Lower hemoglobin
levels, advanced age, and the presence of comorbidities
(CHF, valvular heart disease, AF, and CRF) were signifi-
cantly associated with longer hospital stays (p<0.001). Pa-
tients hospitalized for more than 5 days had significantly
lower HGB values compared to those hospitalized for less
than 5 days (p<0.001). In addition, the patients with a hos-
pital stay longer than 5 days had significantly higher mean
Rockall and Blatchford scores compared to those with a
hospital stay less than 5 days (p<0.001) (Table 4).

A forward selection logistic regression analysis was per-
formed to identify the risk factors associated with hospi-
talization longer than 5 days compared to hospitalization
shorter than5 days. According to the Hosmer-Lemeshow
and Omnibus test results, the logistic regression model
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Table 3. Comparison of platelet indices by transfusion requirement

Variables Transfusion need
No Yes p-value
Admission
Hemoglobin 9.34£2.11 7.98+1.46 <0.001*
Platelet 233.79+100.37 244.88+81.04 0.114*
Plateletcrit 0.21+0.08 0.22+0.07 0.190*
Mean platelet volume 9.31%1.13 9.24%1.19 0.511*
Platelet distribution width 16.07£1.95 15.751.6 0.158*
Day 5
Hemoglobin 121.75+169.54 111.28+136.59 0.530*
Platelet 252.46+98.2 233.48+78.14 0.194*
Plateletcrit 0.23+0.08 0.22+0.07 0.179*
Mean platelet volume 9.32+1.16 9.46+1.29 0.598*
Platelet distribution width 16.16+2.04 16.03+1.6 0.582*
Discharge
Hemoglobin 10.6£1.66 10.43+1.3 0.767*
Platelet 256.23+£102.51 245.55£79.97 0.561*
Plateletcrit 0.23+0.08 0.23+0.07 0.601*
Mean platelet volume 9.29%1.15 9.63+1.87 0.368*
Platelet distribution width 15.98+1.88 16.18+1.73 0.503*
*The normality assumption was violated for all variables. The Mann-Whitney U test was used.
Table 4. Comparison of laboratory findings, scoring system results, and comorbidities by length of hospital stay
Variables Length of hospital stay
<5 days >5 days p-value
Platelet 229.34+81.24 245.8+100.81 0.400*
Plateletcrit 0.21+0.07 0.23+0.08 0.202%*
Mean platelet volume 9.2%1.13 9.35%1.17 0.225%*
Platelet distribution width 15.79£1.94 16.06x1.7 0.264**
Hemoglobin 9.58+2.06 8.11%1.65 <0.00 I **
Rockall 3.30£1.83 5.04+2.074 <0.00 | **
Blatchford 7.14£3.65 11.56+£3.231 <0.00 | **
Diabetes 12 (16) 24 (20) 0.138%**
Hypertension 30 (35.4) 50 (44.6) 0.122%**
Coronary artery disease 18 (22.7) 33 (28.3) 0.128%**
Congestive heart failure 5 (10.7) 19 (13.3) 0.0 ] 3#**
Atrial fibrillation 5(9.3) 16 (11.7) 0.0447+*
Neurological disorders 4 (8) 14 (10) 0.047%**
Chronic renal failure 4 (8) 14 (10) 0.0497%**
Respiratory disease 7 (8) 11 (10) 0.616%**
Valvular heart disease I (4) 8 (5) 0.039##¥*
Thyroid disorders 4 (5.3) 8 (6.7) 0.423%**
Other 2 (4.9) 9 (6.1) 0.07 |k

*Independent sample t-test, **Mann-Whitney U, **Pearson chi-square, ***Fisher’s exact test

was found to be statistically significant. The Nagelkerke
RA2 value was calculated as 0.334. Examining the param-

eter estimates, HGB level, comorbidities, and BUN level
were identified as independent risk factors (Table 5).
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Table 5.

Logistic regression results for predicting hospitalization of 5 days or more

Hosmer Lemeshow Test Omnibus Test

Variables Parameter  Standard p Test 4] Test p Nagelkerke R?
Estimation Error statistic statistic

Hemoglobin -0.338 0.095 <0.001 7.234 0.512 60.016 <0.001 0.334

Comorbidities (0=None) -0.711 0.340 0.037

BUN 0.035 0.011 0.001

Constant term 2436 0.956 0.011

DISCUSSION

Upper Gl hemorrhage is a serious clinical condition with
a mortality rate ranging from 2% to 10% and an annual
incidence of 103 to 172 per 100,000, despite advances in
diagnostic and therapeutic endoscopic methods.”! Various
risk factors, including advanced age, liver cirrhosis, heart
failure, and the use of antiplatelet or anticoagulant agents,
affect both the occurrence of bleeding and mortality.!']
The incidence is higher among men, individuals with low
socioeconomic status, and the elderly.

Medication use plays a significant role in the etiology of
upper Gl hemorrhage. The increasing prevalence of co-
morbidities in elderly patients particularly contributes to
increased medication use. Medications such as NSAIDs,
ASA, and warfarin are well-known etiological factors.
NSAIDs and ASA disrupt the gastrointestinal mucosal bar-
rier by inhibiting the synthesis of prostaglandins through
cyclooxygenase inhibition; additionally, they impair platelet
function and are considered causative agents of Gl bleed-
ing.l'l Bor et al.l' reported that among patients present-
ing with upper Gl hemorrhage, 43.2% had used NSAIDs
and aspirin, 7% had used steroids, and 6.6% had received
anticoagulant therapy. A study by Paspatis et al.l'¥l found
that half of the patients with Gl hemorrhage had used ASA
or NSAIDs. Similarly, Ates et al.l'"! reported that 27% of
patients had used ASA, 23% NSAIDs, 5% oral anticoagu-
lants, and 1% steroids. In our study, the most frequently
used medications were ASA (16%), NSAIDs (16%), and
coumadin (14%).

One of the factors affecting the mortality and morbidity
of patients with Gl bleeding is the presence of chronic dis-
eases. In our study, the prevalence of chronic conditions
was 39% for HT, 25% for IHD, 17% for DM, and 12% for
CHF. A study by Erkus et al.'¥] reported HT (32.3%) as the
most common comorbidity, with 19.1% of patients hav-
ing chronic IHD, 14.1% having DM, and 9.1% having CHF.
Okutur et al.l'l found that 46.2% of patients had HT, 22%
had DM, and 16.5% had IHD in their study. Consistent
with our study, HT was the most common comorbidity
among patients with upper Gl bleeding in the literature,
and the most commonly used medications were ASA and
NSAIDs, followed by warfarin.['*-!7]

Patient scores were calculated using the Rockall and

Blatchford scoring systems, which are utilized to predict
the prognosis and severity of bleeding in cases of non-
variceal upper Gl hemorrhage. In our study, higher scores
on both the Rockall and Blatchford scoring systems were
significantly associated with longer hospitalization dura-
tions. Prolonged hospital stays were associated with poor
prognosis. We also found that low hemoglobin levels, ad-
vanced age, and comorbidities (CHF, valvular heart dis-
ease, AF, and CRF) were associated with longer hospital
stays and thus appeared to correlate with poor prognosis.
Several studies have found that male gender, advanced age,
and the use of antiplatelet and anticoagulant medications
are associated with poor prognosis.!'®2%

A variety of scoring systems are used to identify high-risk
patients and distinguish them from those at low risk. Risk
factors include the need for erythrocyte transfusion, mon-
itoring in the intensive care unit, endoscopic intervention,
recurrent hemorrhage, and mortality. In the literature,
there are many studies evaluating the predictive accuracy
of these scoring systems in assessing such risk factors.
The Rockall and Blatchford scoring systems are commonly
used to assess the prognosis and severity of bleeding.[%?]
Our study is the first to examine the correlation between
these scoring systems and platelet indices. PLT, PCT, MPV,
and PDWV levels were recorded on the first and fifth days
of hospitalization and at discharge. In our study, elevated
MPV levels at admission, as well as elevated MPV and
PDW levels at discharge, showed a weak correlation with
higher scores on both the Rockall and Blatchford scoring
systems.

No significant correlation was found between hospitaliza-
tion duration and the mean levels of these platelet indices
in our study. In the literature, there are very few studies
investigating the correlation between platelet indices (PLT,
PCT, MPV, PDW) and the prognosis of Gl hemorrhage. A
study by Senel et al.’? found that elevated levels of these
indices were associated with longer hospital stays and
poor prognosis. Similarly, a study by Makay et al.**! investi-
gating the correlation between MPV and Gl hemorrhage in
patients with Henoch-Schénlein purpura found that mean
MPV was significantly lower in patients with Gl hemor-
rhage compared to those without hemorrhage. In another
study, Tanoglu et al.?*! found that higher MPV values were
associated with increased erythrocyte transfusion require-
ments and longer hospital stays.
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To assess the prognosis and severity of bleeding, the need
for erythrocyte transfusion was evaluated. There are sev-
eral studies in the literature investigating the predictive
performance of scoring systems in estimating the need for
erythrocyte transfusion.>?! In a study by Chen et al.,”"]
the Blatchford scoring system was found to be superior
to the Rockall scoring system in predicting the need for
blood transfusion. In our study, the mean Blatchford and
Rockall scores were significantly higher in patients who
required transfusion compared to those who did not
(p<0.001). The need for erythrocyte transfusion is consid-
ered an indicator of poor prognosis. However, no signifi-
cant correlation was found between PLT, PCT, MPV, and
PDW levels and the need for transfusion.

The Forrest classification is used to determine the sever-
ity of bleeding in patients. No significant correlation was
observed between PLT, PCT, MPV, PDVV, or HGB levels
across the Forrest groups. Independent predictors of
bleeding severity were found to be comorbidities, peak
heart rate, and BUN levels. In our study, hospitalization
duration was used as a marker of prognosis. The inde-
pendent predictors of poor prognosis were identified as
low HGB levels, comorbidities, and BUN levels. Previous
studies have reported various independent predictors of
poor prognosis, including hematemesis, 2’ signs of hypo-
volemia,?”3% low HGB and HCT levels,**%% hypoalbumine-
mia,% erythrocyte transfusion,®! and prolonged hospital-
ization.B"!

Study Limitations

The limitations of our study include the unavailability of
some data due to its retrospective design. In addition, be-
ing a single-center study limited the sample size. Larger-
scale, multicenter, and comprehensive studies are needed
to further investigate this topic.

Conclusion

In our study, we aimed to investigate the correlation be-
tween platelet indices and the prognosis and severity of
upper Gl hemorrhage. We used the Rockall and Blatchford
scoring systems to assess patient prognosis. The relation-
ships between scoring systems and platelet indices were
examined. Higher MPV levels at initial presentation and
elevated PDW and MPV levels after treatment showed
weak correlations with both the Blatchford and Rockall
scoring systems, which are commonly used to predict clin-
ical outcomes.

A significant correlation was found between prolonged
hospitalization and the need for erythrocyte transfusion
using the prognostic scoring systems. When length of hos-
pital stay and the need for erythrocyte transfusion were
used as prognostic criteria, platelet indices did not appear
to be significant prognostic predictors.

In our study, platelet indices were not identified as inde-
pendent predictors of prognosis and severity of hemor-
rhage. Larger, multicenter studies are warranted to further
elucidate the role of platelet indices in predicting the prog-

nosis and severity of hemorrhage in non-variceal upper Gl
bleeding.
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Varis Disi Ust Gis Kanamalarinda Trombosit indekslerinin Kanama Ciddiyeti, Prognoz ve
Skorlama Sistemleri ile Iliskisi

Amag: Trombosit indekslerinin [trombosit (PLT), trombositkrit (PCT), ortalama trombosit hacmi (MPV), trombosit dagilm genisligi
(PDW)] varis disi iist gastrointestinal sistem (GIS) kanamalarinda kanama ciddiyeti ve prognozu éngérmedeki yerini belirlemeyi amagladik.

Gereg ve Yontem: Varis digi iist GIS kanamasi nedeniyle yatirilmig 210 hasta galismaya alindi. Hastalarin bagvuru anindaki, 5. giindeki ve
taburculuklarindaki tam kan sayimi degerleri kaydedildi. Hastalarin Rockall ve Blatchford skorlari hesaplandi ve Forrest siniflamasi yapildi.

Bulgular: Yatis stiresi 5 glin tizeri ve transfiizyon ihtiyaci olan hastalarin Blatchford ve Rockall skorlari; olmayan gruba gére daha yiiksekti
(p<0.001). Yatis siiresi 5 giin tizeri ve altinda olan gruplar ve transfiizyon yapilan ve yapilmayan gruplar karsilagtirildiginda PLT, PCT, MPV ve
PDW degerleri arasinda anlamli fark saptanmadi (p>0.05). ilk bagvuru esnasindaki MPV ve taburculuk esnasindaki MPV ve PDW degerleri
ile Blatchford skoru arasinda ayni yonlii gok zayif bir iligki bulundu. Taburculuk esnasindaki MPV ve PDWV degerleri ile Rockall skoru arasinda
ayni yonlii gok zayif bir iligki bulundu. Yatis siiresinin 5 giin ve lizeri olmasi riskini 6ngérmede, ileriye dogru segimli lojistik regresyon analizi
yapildiginda trombosit indeksleri bagimsiz prediktor olarak saptanmadi.

Sonug: Ust GIS kanamalarinda kanama ciddiyeti ve prognozu belirlemede trombosit indekslerinin bagimsiz prediktor olarak yer almadig,
ancak MPV ve PDW nin skorlama sistemleri ile gok zayif iliskili oldugu gézlendi.

Anahtar Soézciikler: FBlatchford skorlama; Rockall skorlama; trombosit indeksleri; varis disi tist GIS kanama.
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ABSTRACT

Objective: The aim of this study was to evaluate the success rate of ectopic pregnancy
cases treated with single-dose methotrexate in an advanced gynecology and obstetrics cen-
ter over a |0-year period and the factors affecting the response to treatment.

Methods: A total of 120 patients who were diagnosed with ectopic pregnancy and treated
with single dose systemic methotrexate between January 2014 and December 2024 were
retrospectively included in the study. Demographic data, clinical findings, baseline B-hCG
levels, treatment responses, and rates of conversion to surgery if necessary were analyzed.

Results: In the study, treatment success with a single dose of methotrexate was 78.3%. The
rate of second dose methotrexate administration was |3.3% and the rate of surgical require-
ment was 8.3%. Baseline B-hCG level was found to be the most important factor affecting
treatment success (p<0.001).

Conclusion: Single-dose methotrexate treatment is an effective and safe treatment option
in cases of ectopic pregnancy with appropriate criteria. Careful patient selection based on
baseline B-hCG level and ectopic mass characteristics may increase treatment success and
decrease the need for surgery.

However, some factors affecting the success of this treat-
ment method are still controversial. In particular, 3-hCG

Ectopic pregnancy is an obstetric emergency that occurs
when the fertilized ovum implants outside the endome-
trial cavity and can have serious consequences, accounting
for approximately 1.5-2% of pregnancies.! With the de-
velopment of early diagnosis possibilities, medical treat-
ment options have come to the forefront as an alternative
to surgery. Among these options, the most commonly
used method is single dose systemic methotrexate admin-
istration.

Methotrexate is an antifolate agent that terminates preg-
nancy by stopping the proliferation of trophoblast cells. It
is frequently preferred in clinical practice due to its ease
of administration, low risk of complications and reduced
hospital stay.?!

level at the time of diagnosis, gestational week and charac-
teristics of the ectopic mass may directly affect the treat-
ment response.M In this study, we evaluated the efficacy
of single-dose methotrexate treatment administered in an
advanced center in the last ten years and examined the
factors affecting success.

MATERIALS AND METHODS

This retrospective descriptive study included ectopic preg-
nancy cases treated with single dose systemic methotrex-
ate (MTX) at an advanced gynecology and obstetrics
center between January 2014 and December 2024.
Ethics committee approval was obtained (Approval No:
2025/010.99/15/25. Date: 30/04/2025) and the study was
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conducted in accordance with the principles of the Decla-
ration of Helsinki.

A total of 120 patients who were hemodynamically stable,
without fetal cardiac activity, with a mass diameter of 4 cm
and a B-hCG level below 5000 IU/L were included in the
study. Patients with MTX contraindications, ruptured or
unstable cases were excluded.

All patients received MTX 50 mg/m? intramuscularly ac-
cording to body surface area. B-hCG levels were checked
on days 4 and 7; 215% decrease was considered as success
criteria. A second dose was administered to patients who
were deemed necessary, and those who did not respond
to treatment were taken to surgery.

Data were obtained from patient files and analyzed with
SPSS 26.0 program. Numerical variables were presented
as mean * standard deviation, categorical data were pre-
sented as frequency and percentage. Appropriate statis-
tical tests were used for intergroup comparisons; p<0.05
was considered significant.

RESULTS

In our study, 120 patients who were diagnosed with ec-
topic pregnancy and treated with single dose methotrex-
ate in a |10-year period were retrospectively evaluated.
The mean age of the patients was 30.6+4.9 years and the
mean gestational age was 6.4+0.9 weeks. Fifteen percent
of the patients (n=18) had a previous history of ectopic
pregnancy. The mean serum baseline - hCG level was
2340£1080 IU/L and the mean mass size was 26.8+6.2
mm on transvaginal ultrasonography. Sociodemographic
findings of the patients are given in Table I.

In the study, 94 patients (78.3%) were successfully treated
with a single dose of methotrexate. 16 patients (13.3%)
received a second dose of methotrexate because the de-
crease in 3-hCG on days 4 and 7 was not sufficient. The
remaining 10 patients (8.3%) underwent surgical interven-

tion due to non-response to treatment or clinical deteri-
oration. In successfully treated patients, the mean time to
decrease in serum B3-hCG level to <5 IU/L was 23.4+6.8
days. No patient developed complications after treatment.
The patients’ initial 3-hCG levels and single-dose MTX
treatment success levels are given in Table 2.

When the patients who successfully responded to single
dose MTX treatment were compared with those who
failed, the only variable that made a significant difference
was baseline B-hCG level (p<0.001). There was no sta-
tistically significant difference in age, gestational week,
transvaginal ultrasonography mass diameter and history of
infertility.

In line with these data, our study concluded that the base-
line B-hCG level is the strongest factor determining the
success of single dose methotrexate treatment. Especially
in cases with >3000 IU/L, the failure rate increases.

DISCUSSION

In this study, 78.3% treatment success rate was obtained
in ectopic pregnancy cases treated with a single dose of
systemic methotrexate. This result is consistent with the
range of 64-94% reported in the literature.’”) The baseline
serum (3-hCG level, which is one of the most important
determinants of success rate, was found to be significantly
higher in the unsuccessful group in our study; this is in line
with recent studies.[*”]

Jurkovic et al.®l showed that there was no difference be-
tween methotrexate and expectant management in pa-
tients with B-hCG levels <1500 IU/L, but methotrexate
was more effective at higher levels. Similarly, studies by
Papageorgiou D et al.”! identified the baseline B-hCG level
as the strongest prognostic factor.

In our study, we observed that hCG levels above 3000
IU/L increased the risk of failure, which supports Capozzi
et al.l' report of a 64% failure rate. Cases with a mass di-

Table I. Demographic and clinical characteristics of the cases
Feature Single dose MTXSuccessful Single dose MTX Failure p value
(n=94) (n=26)
Age (years. mean * SD) 30.2+4.6 31.4£5.2 0.18
Gestational week (weeks) 6.3+£0.8 6.7x1.1 0.15
Baseline 3-hCG (IU/L) 1925+890 39601110 <0.001
Ectopic mass diameter (mm) 25.6+5.4 29.847.1 0.07
History of ectopic pregnancy (%) 12 (12.8) 6 (23.1) 0.21
History of infertility (%) 14 (14.9) 6 (23.1) 0.37
History of pelvic surgery (%) 22 (23.4) 6 (23.1) 0.96
Time to reset 3-hCG (days) 23.4+6.8 - -
Need for second dose of methotrexate (n, %) 10 (10.6) 6 (23.1) 0.09
Rate of transition to surgery (n, %) 0 10 (38.4) <0.001

MTX: Methotrexate, p value of <0.05 indicates a significant difference.
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Table 2.

Treatment success and failure rates according to baseline $-hCG level

Baseline 3-hCG Level (IU/L) Number of Patients (n)

With a single dose of MTX

With a single dose of MTX

Successful Treatment (n, %)

Failed Treatment (n,%)

<500 10
500-999 16
1000-1499 18
1500-1999 20
2000-2499 16
2500-2999 12
3000-3499 10
3500-3999 8
4000-4499 6
24500 4

10 (100) 0 (0)
15 (93.7) 1 (63)
16 (88.8) 2(11.2)
17 (85.0) 3 (15.0)
13 (81.2) 3(188)
9 (75.0) 3 (25.0)
5 (50.0) 5 (50.0)
3 (37.5) 5 (62.5)
2 (333) 4(66.7)
| (25.0) 3 (75.0)

MTX: Methotrexate, p value of <0.05 indicates a significant difference.

ameter >3.5cm on transvaginal ultrasonography have also
been associated with lower success rates.!'!]

In failed cases, a second dose of methotrexate was suffi-
cient in some patients, while other patients required sur-
gical intervention. This shows that the second dose can be
a safe and effective option.l'” However, it is emphasized
that patient selection criteria should be determined more
carefully to reduce this need.['*!

In the literature, the advantages of the single-dose pro-
tocol such as short hospitalization time and low cost are
pointed out, but it is also stated that it may not be suitable
for all patients and individualized patient selection gains
importance.l'*'*] In the systematic review by Tang et al.,['®l
it was emphasized that low progesterone levels and mild
clinical symptoms may also predict success.

No serious complications were reported in our study, sup-
porting the safety of the protocol. Nevertheless, patients
should be closely monitored due to rare hepatotoxicity
and gastrointestinal side effects.['"'®]

In conclusion, early diagnosis, appropriate patient selec-
tion and regular 3-hCG monitoring increase the success
of single-dose methotrexate treatment and decrease the
need for surgery. To reduce the risk of failure, B-hCG
level, mass diameter and clinical findings should be evalu-
ated together.['*2

The strengths of our study include the fact that it was
based on 10 years of data, the number of patients was
sufficient and the treatment protocol was standardized.
However, its retrospective nature, lack of some clinical
data, and single-center nature are factors that limit the
generalizability of the results. These findings should be
supported by multicenter, prospective studies.

Conclusion

Single dose methotrexate offers an effective and safe treat-
ment option in appropriately selected cases of ectopic

pregnancy. The 78.3% success rate obtained in our study
is consistent with the literature. It has been observed that
baseline 3-hCG level, especially at values above 3000 IU/L,
increases the risk of treatment failure. Therefore, this pa-
rameter should be one of the main determinants in pa-
tient selection. The absence of complications supports the
safety of the protocol and the second dose is an effective
alternative that reduces the need for surgery. Evaluation of
hormonal and biochemical markers in further studies may
further strengthen patient selection processes.
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Ektopik Gebeliklerde Tek Doz Metotreksat Tedavisinde Basaryi Etkileyen Faktorler ve
10 Yillik Klinik Deneyim

Amag: Bu calismada, ileri diizey bir kadin hastaliklari ve dogum merkezinde, 10 yillik siiregte tek doz metotreksat ile tedavi edilen ektopik
gebelik olgularinin basari orani ile tedaviye yaniti etkileyen faktorlerin degerlendirilmesi amaglanmustir.

Gereg ve Yontem: Calismaya Ocak 2014-Aralik 2024 tarihleri arasinda ektopik gebelik tanisi konmus ve tek doz sistemik metotreksat
tedavisi uygulanan toplam 120 hasta retrospektif olarak dahil edilmistir. Hastalarin demografik verileri, klinik bulgulari, baslangig 3-hCG di-
zeyleri, tedavi yanitlari ve gerekirse cerrahiye gegis oranlari analiz edilmistir.

Bulgular: Galismada tek doz metotreksat ile tedavi basarisi %78.3 olarak saptanmistir. Ikinci doz metotreksat uygulamasi %13.3, cerrahi
gereksinim orani ise %8.3 olarak bulunmustur. Baslangic B-hCG diizeyinin tedavi basarisini etkileyen en dnemli faktor oldugu tespit edilmistir
(p<0.001).

Sonug: Tek doz metotreksat tedavisi, uygun kriterleri tagiyan ektopik gebelik olgularinda etkili ve giivenli bir tedavi segenegidir. Baslangig
B-hCG duzeyi ve ektopik kitle 6zellikleri dikkate alinarak hasta segiminin dikkatli yapilmasi, tedavi basarisini artirabilir ve cerrahiye olan
gereksinimi azaltabilir.

Anahtar Sozciikler: Ektopik gebelik; metotreksat; B-hCG.
/
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Obijective: Fractures of the distal femoral physes usually occur after high energy trauma and
they are serious injuries of pediatric population. This aim of this sudy is to examine distal
femoral physeal fractures treated in a level | pediatric trauma center epidemiologically and to
report the complications that occurred during follow-up.

Methods: Patients, <18 years of age, admitted to the emergency department with distal
femoral physeal fractures were included in the study. Demographic data, medical history,
preoperative findings, injury mechanisms, postoperative outcomes, complications during fol-
low-up period of the patients were noted. Salter-Harris classification was used to categorize
the fractures.

Results: In total, 21 patients, with a mean age of 12.3 years (range, 1-16 years), were
included in the study. Male to female ratio was 2.5. 12 patients (57.2%) had Salter-Harris
type 2 fractures and it was the most common type. 19 (90.5%) fractures were treated
surgically with different fixation methods. Mean follow-up duration was 97 months (range,
72-133 months). Complications observed during follow-up were genu valgum (n=2, 9.5%),
limb length discrepancy (n=2, 9.5%), reoperation (n=7, 33.3%) and joint stiffness (n=1, 4.8%).

Conclusion: Distal femoral physeal injuries are injuries with a high rate of complications
and these complications, like growth disturbance, may cause serious problems in adulthood.
Although this injury is relatively uncommon, patients should be treated appropriately and

Attribution-NonCommercial 4.0 International License.

INTRODUCTION

Fractures involving the distal femoral epiphyseal plate are
relatively uncommon injuries, however, they are serious
since their complication rates are known to be high.!"l
This injury, initially referred to as “cartwheel injury”, oc-
curs when children’s feet get stuck and the knee becomes
hyperextended. It is more common in adolescence pe-
riod and as the incidence of high-energy trauma steadily
increases, the frequency of distal femur fractures is also
increasing accordingly.4

The distal femoral epiphysis is the epiphyseal plate that
contributes most to lower extremity growth.>¢! For this
reason, there is a high probability of growth disturbance
or angular deformities occurring with these injuries.”? As
a result, repeated operations may be required to correct
deformities.

This study aimed to examine pediatric distal femur frac-
tures extending to the physeal plate in a level | pediatric
trauma center epidemiologically and to report the compli-

followed regularly until skeletal maturity for possible late complications.

cations that occurred during the follow-up and the treat-
ment modalities according to the complications.

MATERIALS AND METHODS

The study was conducted at a tertiary center and was ap-
proved by the Ankara Etlik City Hospital Ethical Review
Board in accordance with the Declaration of Helsinki
(Date: 16/07/2025, No: AESH-BADEKI1-2025-271). In-
formed consent was taken from all patients’ parents to
use their data in the study.

Patients, <18 years of age, admitted to the emergency de-
partment with distal femur fractures between 2014 and
2019 were retrospectively analyzed. Patients with distal
femur fractures which have epiphyseal involvement, fol-
low-up longer than 24 months, good imaging quality, and
sufficient clinical data were included in the study. Patients
with distal femur fractures which do not have epiphyseal
involvement, poor imaging quality, insufficient clinical data,
and those who did not give consent to participate in the
study and share data were excluded from the study. The
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patients’ treatments were decided by the senior orthope-
dic surgeon on duty on the day they came to the emer-
gency room.

Demographic data, medical history, preoperative findings,
injury mechanisms, postoperative outcomes, complica-
tions during the follow-up period of the patients were
noted. Fractures were classified according to the Salter-
Harris classification.®! Anteroposterior and lateral or-
thoroentgenograms and knee radiographs were examined
for possible radiographic complications. For functional eval-
uation, knee joint range of motion measurements at every
follow-up examination were made with a goniometer.

RESULTS

There were 48 patients <8 years of age who were treated
for distal femur fractures in our center between 2014 and
2019. 21 patients were included in the study because 27 of
these fractures did not extend to the distal femoral epiph-
ysis. Thus, during the same period, 43.8% of distal femur
fractures had epiphyseal extension.

There were 15 male (71.4%) and 6 female (28.6%) patients
and the male to female ratio was 2.5. Mean age of the
patients was 2.3 years (range, |-16 years). According to
the Salter-Harris classification, the fractures of 12 patients
(57.2%) were type 2, 2 patients (9.5%) were type 3, and 7
patients (33.3%) were type 4. 4 fractures (19%) occurred
due to falls, 5 (23.8%) occurred due to sport-related in-
juries and 12 (57.2%) occurred due to motor vehicle acci-
dents. 6 patients (28.6%) had additional injuries along with
the distal femur fracture. 3 patients (14.3%) had floating
knee injury. Additional injuries are detailed in the Table I.
2 (9.5%) of the fractures were treated conservatively with
a long leg cast held for 6 weeks, while the remaining 19
(90.5%) fractures were treated surgically. Open reduction
and internal fixation was performed in || (57.9%) patients,
while closed reduction and percutaneous fixation was per-
formed in 8 (42.1%) patients. Details about fixation meth-
ods were given in the Table I.

Mean follow-up duration was 97 months (range, 72-133
months). Fracture union was complete in all patients after
6 months. Complications observed during the follow-up
were genu valgum (n=2, 9.5%), limb length discrepancy
(LLD, n=2, 9.5%), and reoperation (n=7, 33.3%).

The patients’ average knee joint range of motion at 12
months was |32.40 (range, 95-1400). Only | (4.8%) pa-
tient had decreased knee range of motion (950) and no
improvement was observed in subsequent follow-up. De-
tailed clinical and demographic data of the patients were
given in the Table I.

DISCUSSION

The distal femoral physeal plate is responsible for 70% of
femoral growth and 40% of lower extremity growth. It
is the fastest growing physes and has an average growth

of | cm per year.’!'l Therefore, in case of distal femoral
injury, it may lead to devastating complications like growth
arrest, varus-valgus angulation and LLD and because of
that, repeated operations to correct deformities become
inevitable.'? In this study, growth arrest occurred in 2
(9.5%) of the patients, followed by valgus angulation and
LLD of 3cm. One of them underwent corrective distal
femoral osteotomy for valgus angulation. In a meta-anal-
ysis conducted by Basener et al.,l"] although the definition
of growth disturbance has not been made clearly, the rate
of overall growth disturbance after distal femur physeal
fracture was reported as high as 52% and the rate of
LLD>1.5cm was reported as 22%.

Risk factors for growth disturbance have been investigated
many times in the literature. Many studies have been con-
ducted to predict the outcome of distal femoral physeal
fractures and some risk factors were determined. Salter
Harris classification, presence of displacement, degree and
direction of displacement were found to be significant risk
factors, while injury mechanism and age were not found to
have an effect on growth disturbance.l’.!":!3-!%]

In this study, 43.8% of distal femur fractures occurred
during the same period of time were found to be physeal
fractures. Similar results were found in previous epidemi-
ological studies.t*'®!”]

Salter-Harris classification is a valuable classification as it
gives an idea about prognosis of physeal fractures.[’8!"!218
The most common fracture type in the study was Salter-
Harris type 2 fractures and this confirms the literature.*'®
'®1 The highest complication rate was seen in Salter-Harris
type 4 fractures, similar to the literature.l'"'2!7]

Various fixation methods are used in the surgical treat-
ment of distal femur physeal fractures.*'*? The main pur-
pose of treatment should be to prevent further damage to
the physeal plate that has already been damaged because
of the fracture. In this study, fracture fixation was per-
formed with cannulated screws in more than half of the
patients. Although the aim is to preserve the physeal plate,
stable fixation of the fracture is also important. Fixation
with smooth pins has been reported to cause less growth
disturbances.?'?

Most of the patients included in the study had been ex-
posed to high-energy trauma. For this reason, approxi-
mately 30% of patients had additional injuries along with
the distal femur fracture. Ipsilateral tibial shaft fracture,
called as floating knee, was observed in 3 patients. This
injury is rarely seen in the pediatric population and as-
sociated with higher complication rates, but there is no
consensus in the literature regarding its management.[>%4
Although it is a rare injury, floating knee should be kept in
mind in the event of high-energy trauma and action should
be taken accordingly.

None of the children included in the study had either
neurological or vascular injuries pre or postoperatively.
However, distal femoral physeal fractures may also be as-
sociated with vascular injuries especially in Salter-Harris
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type | injuries when the epiphysis fragment is displaced
posteriorly.'l Posteriorly displaced fracture fragments
may cause compression or direct injury to the popliteal
vessels. A proper vascular assessment is mandatory in the
emergency department when the patient first presents
and after closed reduction. If vascular injury is suspected,
this is a medical emergency and immediate intervention is
required.”™ Because, if a vascular injury is missed or not
treated properly as soon as possible, devastating conse-
quences may occur. Since it is a rare condition, there are
few cases of distal femur physeal fracture with vascular
compromise reported in the literature.%]

Although it was a study conducted in a Level | trauma cen-
ter and had long follow-up durations, the study has some
limitations. First of all, the study is designed retrospec-
tively and the sample size is small because it is a relatively
rare injury. In addition, only available data for functional
evaluation of the patients was knee joint range of motion
measurements. Using functional scores instead of just
measuring range of motion could provide a more accurate
functional assessment.

Conclusion

Distal femoral physeal injuries are uncommon injuries,
however the incidence of these injuries is increasing ev-
ery day because of the increased motor vehicle accidents.
Since the complication rates of these injuries are high,
they are serious injuries that require proper treatment.
Growth disturbance is a common complication of these
injuries. For this reason, following-up patients until they
reach skeletal maturity is strongly recommended.
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Distal Femur Fizyel Kinklannmin Klinik ve Radyolojik Sonuclan

Amag: Distal femoral fizyel yaralanmalari genellikle yiiksek enerijili travmalardan sonra olusur ve pediatrik popiilasyonda gériilen ciddi ya-
ralanmalardir. Bu galismanin amaci, birinci seviye pediatrik travma merkezinde tedavi edilen distal femoral fizyel yaralanmalari epidemiyolojik
olarak incelemek ve takip sirasinda olusan komplikasyonlari bildirmektir.

Gereg ve Yontem: Calismaya, acil servise distal femoral fizyel yaralanma ile bagvuran, 18 yas alti hastalar dahil edildi. Hastalarin demografik
verileri, tibbi 6ykiileri, ameliyat dncesi bulgulari, yaralanma mekanizmalari, ameliyat sonrasi sonuglari, takip siiresince gelisen komplikasyonlar
kaydedildi. Kiriklari kategorize etmek igin Salter-Harris siniflamasi kullanildi.

Bulgular: Calismaya toplam 21 hasta alindi ve yas ortalamasi 12.3 yil (dagihm, 1-16 yil) idi. Erkek/kadin orani 2.5 idi. 12 hastada (%57.2)
Salter-Harris tip 2 kirik vardi ve bu en sik gériilen tipti. 19 (%90.5) kirik farkli fiksasyon yontemleri kullanilarak cerrahi olarak tedavi edildi.
Ortalama takip siiresi 97 ay (daghm, 72-133 ay) idi. Takip sirasinda gézlenen komplikasyonlar genu valgum (n=2, %9.5), ekstremite uzunluk
farki (n=2, %9.5), reoperasyon (n=7, %33.3) ve hareket kisithigi (n=1, %4.8) idi.

Sonug: Distal femoral fizyal yaralanmalar yiiksek komplikasyon oranina sahip yaralanmalardir ve bu komplikasyonlar, biiyiime duraklamasi
gibi, yetiskinlikte ciddi sorunlara yol agabilir. Bu yaralanmalar nispeten nadir goriilse de, hastalar uygun sekilde tedavi edilmeli ve olasi geg
komplikasyonlar igin iskelet maturitesine kadar diizenli olarak takip edilmelidir.

Anahtar Sézciikler: Blyiime duraklamasi; ekstremite uzunluk esitsizligi; fizyel yaralanma; gene valgum; pediatrik kirik.
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INTRODUCTION

ABSTRACT

Objective: Conscientious intelligence, unlike logical and emotional intelligence, can be de-
fined as consulting one’s conscience in making decisions, determining what is good and what
is bad, and consciously choosing what is right. This study aimed to determine the differences
in conscientiousness among healthcare professionals based on sociodemographic character-
istics.

Methods: This study was designed as a descriptive, cross-sectional study. Data were ob-
tained using the Personal Information Form and the Conscientious Intelligence Scale. The
Personal Information Form consists of seven questions and 32 items regarding the demo-
graphic characteristics of employees. Developed by Akti and colleagues in 2017, the scale
consists of 32 items and 7 subfactors. The study was conducted at a private hospital in Istan-
bul. The study population consisted of 380 employees. A convenience sampling method was
used. An attempt was made to reach all employees using the complete enumeration method
during sampling. The study was conducted by reaching 277 individuals who agreed to par-
ticipate in the study. Data were collected using a survey method from employees who vol-
unteered to participate in the study. Data were analyzed using statistical techniques in SPSS.

Results: The Cronbach’s alpha value for the conscientious intelligence scale was found to be
0.87. This result demonstrates the reliability of the scale for the study. Of the participants,
84.1% were female, 63.9% were married, 35.5% had no children, 41.3% were between the
ages of 26 and 34, 40.1% were high school graduates, 51.5% had less than 5 years of service
experience, and 43% were midwives and nurses. The mean conscientious intelligence score
was 121.28, and the standard deviation was 12.8.

Conclusion: According to the research findings, the participants’ mean conscience intelli-
gence scores were found to be high. It was concluded that the mean conscience intelligence
scores of healthcare workers did not differ according to their socio-demographic charac-
teristics, gender, and marital status. The mean conscience intelligence scores of healthcare
workers varied according to their socio-demographic characteristics, such as number of
children, age, educational status, length of service, and title.

heart, a feeling that creates peace when good is done and
unease when evil is done, and a structure that constantly

Conscience is a spiritual power and divine ability bestowed
upon humanity by God, used to distinguish between good
and evil and to guide people toward goodness. Generally
speaking, conscience is the level of “moral consciousness,
an inner consciousness” present in all humans, enabling
them to grasp what is morally right and wrong through
the ability to judge one’s actions in accordance with moral
principles.! Conscience is a feeling within the human

makes judgments. The definitions of conscience, “Distin-
guishing between good and evil, tending toward good, and
making judgments about people’s actions,” are common in
terms of the functional roles of conscience and the provi-
sion of self-control.”

Intelligence is defined in the Turkish Language Associa-
tion (TDK). This definition is as follows: “The totality of a
person’s abilities to think, reason, perceive objective facts,
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judge, and draw conclusions; understanding, sagacity, intel-
ligence, and foresight”.®! Intelligence is the mind’s ability to
learn, to make useful use of what it has learned, to adapt
to new conditions, to offer new solutions, and to take
action for a purpose, to think logically, and to adapt to its
environment.!]

The first studies on intelligence, which has been defined
and tested in various ways up until now, were developed
in 1911 by Binet and others to identify primary school stu-
dents at risk of failure. It was believed that this test could
measure human intelligence. Binet defined intelligence as
understanding, judgment, and reasoning.*!

In his work “Frameworks of the Mind,” Gardner defined
intelligence as a talent and skill unique to each individual,
enabling them to live in a constantly changing world and
adapt to these changes. He proposed the “theory of mul-
tiple intelligences,” which he defined under eight areas of
intelligence. These are: |. Verbal Intelligence, 2. Logical In-
telligence, 3. Physical Intelligence, 4. Musical Intelligence,
5. Visual Intelligence, 6. Social Intelligence, 7. Intrapersonal
Intelligence, and 8. Existential Intelligence.[*!

Zohar and Marshall, who proposed Spiritual Intelligence as
a new form of intelligence, used the term “human creativ-
ity,” “the ability to change rules,” and “the ability to soften
rigid rules with compassion.” They argued that in order
to achieve wisdom in the information age, this should be
called “conscientious” rather than “spiritual.” They sug-
gested that it should be considered conscientious intel-

ligence.l"]

Conscientious intelligence, unlike logical and emotional
intelligence, can be defined as consulting one’s conscience
in making decisions, determining good and evil, and con-
sciously choosing what is morally good or right. Consci-
entious intelligence is crucial for understanding one’s inner
voice and recognizing one’s internal and external respon-
sibilities. Tarhan (2015) lists the values of conscientious
intelligence as follows: Listening to one’s inner voice, in-
ternal and external responsibilities, accountability, respon-
sibilities to God, ethical values, moral reasoning, wisdom,
humility, honesty, and principledness.

Throughout history, common human desires can be listed
as world domination, self-actualization, and leaving a mark
on history. The purpose of this desire for self-actualiza-
tion is to question existence and non-existence, fulfill the
desire for immortality, and seek the meaning of life. This
search drives people to seek their Creator and creates a
conscientious inner voice. This conscientious inner voice
can be revealed through the teachings of Anatolian wis-
dom, such as those of Rumi, for the transformation from
the information age to the age of wisdom.["!

This study aimed to determine the differences in the con-
scientious characteristics of healthcare professionals ac-
cording to sociodemographic characteristics.

MATERIALS AND METHODS

The study was approved by the Yalova University Ethics
Committee (Date: 25/06/2025 , No: 2025/248) and was
conducted in accordance with the principles of the Decla-
ration of Helsinki.

Purpose, Method, Population, and Sample

The study aim is to determine the differences in consci-
entiousness among healthcare professionals based on so-
ciodemographic characteristics.

Conscientiousness is not a field that has received sufficient
research, both in our country and internationally. Conscien-
tiousness scores are considered important among manage-
ment and employees, especially in healthcare organizations
with multidisciplinary and stressful work environments.
This study aims to investigate the role of conscientious-
ness in a hospital environment with a diverse employee
profile and to positively contribute to the manager-work
environment-employee management relationship.

This study was designed as a descriptive and cross-sec-
tional study. Data were collected using a Personal Infor-
mation Form and the Conscientiousness Scale. The Per-
sonal Information Form consists of seven questions on
employee demographics and 32 items from the scales.

Developed by Akti and collegues in 2017, the scale con-
sists of 32 items and 7 subfactors. These subfactors are
Ethical Values, Moral Sensitivity, Responsibility Towards
the Creator, Compassion, Conscious Awareness, Social
Sensitivity, and Wisdom. As a result of statistical analyses,
the scale was accepted as having high factor loadings (0.45-
0.86) and had construct validity. Items 1, 2, 3, 4, and 5 of
the scale were reverse coded. The scale was rated using
a 5-point Likert-type scale. The scoring for all items was
determined as follows: |: Strongly disagree, 2: Disagree, 3:
Neither agree nor disagree, 4: Agree, and 5: Strongly agree.

The study was conducted at a private hospital in Istanbul.
The study population consisted of 380 employees. A con-
venience sampling method was used. All employees were
reached using a complete enumeration method. The study
was conducted by contacting 277 individuals who agreed
to participate in the study. Data were collected from em-
ployees who volunteered to participate in the study via
a survey between June 26 and July 16, 2025. Data were
analyzed using statistical techniques in SPSS.

Research Hypotheses

HI: Conscientiousness varies according to sociodemo-
graphic characteristics.

RESULTS
Reliability

Cronbach’s alpha was examined to determine the reliabil-
ity of the scale used in the study.
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Table |I. Sociodemographic characteristics

Variable n %
Sex
Female 233 84.1
Male 46 15.9
Total 277 100
Marital Status
Married 177 63.9
Single 100 36.1
Total 277 100
Number of Children
0 97 35.5
| 93 34.1
2 52 19.0
3 or more 31 1.4
Total 273 100
Age
18-25 90 33.2
26-34 112 41.3
35-45 69 255
Total 271 100
Education Level
High School 111 40.1
Associate degree 32 1.6
Bachelor’s degree 96 347
Maaster’s degree 22 79
PhD 16 5.7
Total 277 100
Job Title
Midwife-Nurse 119 43.0
Health Tech. 56 20.2
Admin Services 48 17.4
Doctor 18 6.4
Management 36 13.0
Total 277 100
Years of Service
1-5 years 139 51.5
6-10 years 75 27.2
I1-15 years 32 1.9
16 years or more 28 10.4
Total 270 100

The conscientiousness scale value was found to be 0.87.
This result demonstrates the reliability of the scale for the
study.

Results Regarding Sociodemographic Characteris-
tics

Results regarding the sociodemographic characteristics of
the participants were examined within the scope of the
study. The frequencies and percentages for these variables
are shown in Table |.

Of the participants, 84.1% were female, 63.9% were mar-
ried, 35.5% had no children, 41.3% were between 26 and
34 years of age, 40.1% were high school graduates, 51.5%
had less than 5 years of experience, and 43% were mid-
wives and nurses.

Descriptive Statistics

The mean conscientious intelligence score was 121.28,
and the standard deviation was 12.8.

A t-test was used to determine whether employees’ con-
scientious intelligence scores differed based on gender and
marital status. The t-test results revealed no significant dif-
ferences in terms of gender or marital status (Table 2).

An ANOVA test was conducted to determine whether
conscientious intelligence scores differed significantly
based on the number of children, and the difference was
found to be significant (F=7.701, p<0.001) (Table 3). A
Tukey multiple comparison test was used to determine
the differences. Those with three or more children were
found to have a higher mean and significantly different
mean than those with others. These results suggest that
the number of children is a factor affecting conscientious
intelligence scores.

The ANOVA test, conducted to determine whether con-
scientious intelligence scores differed by age, found the
difference to be significant (F=5.772, p<0.0l). A Tukey
multiple comparison test was used to determine the dif-
ferences. The mean score for employees aged 26-34 was
found to be higher than that for employees aged 18-25.
Accordingly, age appears to be a factor influencing consci-
entious intelligence scores.

An ANOVA test was conducted to determine whether
conscientious intelligence differed based on length of

Table 2. Differences in conscientious intelligence scores by gender and marital status

n X s.S t value p value
Sex
Female 233 120.64 12.80 -0.1705 0.089
Male 46 124.48 14.40
Marital Status
Married 177 121.92 12.48 0.87 0.384
Single 100 120.32 14.40
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Table 3. Differences in conscientious intelligence scores by other sociodemographic variables
N X s.s F p Significant Differences
No of Children
0 (A) 97 120.32 12.16 7.701 0.000 A<D
B<D
C<D
I (B) 93 119.04 10.88
2 (C) 52 120.64 16.31
3+ (D) 31 131.84 11.84
Age Group
18-25 (A) 90 117.44 12.48 5.772 0.005 A<B
26-34 (B) 112 123.84 12.80
35-45 (C) 69 121.60 14.40
Years of Service
I-5 years (A) 139 119.68 13.44 4.456 0.005 C<B
C<D
6-10 years (B) 75 124.48 12.80
I1-15 years (C) 32 116.48 13.44
16 years or more (D) 28 125.76 10.56
N Mean Rank Chi-square P Significant Differences
Educatioan Level
High School (A) 11 124.08 23.737 0.000 B>A
B>D
B>E
Associate degree (B) 32 160.55
Bachelor’s degree (C) 96 133.71
Maaster’s degree (D) 22 104.50
PhD (E) 16 103.40
Job Title
Midwife-Nurse (A) 119 126.13 21.624 0.000 C>A
C>B
C>D
C>E
A>D
Health Tech. (B) 56 106.22
Admin Services (C) 48 168.24
Doctor (D) 18 96.50
Management (E) 36 116.25

service, and the difference was found to be significant
(F=4.456, p<0.01). A Tukey multiple comparison test was
used to determine the differences. The mean difference
between employees with | 1-15 years of service was found
to be lower and significantly different from the mean dif-
ference between employees with 6-10 years and 16 or
more years of service. These results suggest that length
of service is a factor affecting conscientious intelligence
scores.

An ANOVA test was conducted to determine whether
conscientious intelligence differed based on length of
service, and the difference was found to be significant

(F=4.456, p<0.01). A Tukey multiple comparison test was
used to determine the differences. The mean difference
between employees with | I-15 years of service was found
to be lower and significantly different from the mean dif-
ference between employees with 6-10 years and 16 or
more years of service. These results suggest that length
of service is a factor affecting conscientious intelligence
scores.

The Kruskal Wallis test, conducted to determine whether
there were differences intelligence
based on title, found the difference to be significant (chi
square=21.624, p<0.001). A Mann Whitney U test, con-

in conscientious
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ducted to determine the differences, found that the mean
for administrative workers was higher than the mean for
all other groups, while the mean for midwives/nurses was
higher than the mean for doctors. Accordingly, title ap-
pears to be a factor influencing conscientious intelligence
scores.

DISCUSSION

According to the research findings, the participants’ mean
conscientious intelligence scores were found to be high.
This finding is significant. This result demonstrates that
employees with high conscientious intelligence possess
moral sensitivity, empathy, and ethical decision-making
skills. High levels of conscientious intelligence indicate
that people can be more sensitive and responsible in re-
lationships. Some studies have also found high levels of
conscientious intelligence.®'”] Other studies have found
moderate levels of conscientious intelligence.l'!! Studies
conducted with healthcare workers in Tiirkiye have found
high levels of conscientious intelligence.

The demographic results of the study appear to share
similarities and differences with the literature. According
to the demographic results of the study, gender did not
create a significant difference. Research results from sim-
ilar studies also indicate that conscientious intelligence,
in particular, does not differ by gender.®'"! In this con-
text, considering both the findings of the current study
and the results of similar studies in the literature, it can
be concluded that gender is not a determining variable in
conscientious intelligence. This supports the notion that
conscientious intelligence is a construct based on universal
and shared values among individuals and is shaped not by
biological but rather by social and cognitive developmental
processes.

In this context, according to the demographic results of
the study, there is no significant difference between con-
scientious intelligence scores in terms of marital status.
Studies showing similarly no differences are available in
the literature.l'? Furthermore, there are studies in the lit-
erature that yield results different from our study. These
studies suggest that single healthcare workers have higher
conscientious intelligence levels than married individuals.
[815.1€] Furthermore, a study with results different from our
study indicates that married individuals have higher mean
conscientious intelligence levels than single individuals.!'
Based on the results of these studies, it cannot be con-
cluded whether marital status has an impact on conscien-
tious intelligence. These conflicting findings make it diffi-
cult to reach a definitive conclusion about the impact of
marital status on conscientious intelligence. The impact of
this variable should be evaluated in conjunction with other
factors, such as the study’s sample characteristics, partic-
ipants’ age groups, life experiences, or cultural context.

In this context, according to the demographic results of
the study, there is a significant difference between consci-
entious intelligence scores based on the number of chil-

dren variable. Healthcare workers with a higher number of
children have higher conscientious intelligence scores. This
suggests that healthcare workers behave more conscien-
tiously after having children. This finding suggests that hav-
ing children can strengthen components of conscientious
intelligence such as empathy, responsibility, and moral sen-
sitivity. Having a child creates a significant transformation
in an individual’s life; it can trigger processes such as prior-
itizing the needs of others, making sacrifices, and gaining
emotional depth. In this context, healthcare workers are
likely to exhibit more conscientious and sensitive attitudes
after having children.

In this context, according to the demographic results of
the study, there is a significant difference between con-
scientious intelligence scores in terms of the age variable.
Considering the age criterion, it is concluded that age
is a significant factor affecting conscientious intelligence
scores. The average age of employees between 26 and 34
was found to be higher than that of employees between
I8 and 25. In other words, it can be said that conscien-
tious intelligence levels increase with age. Similar studies
exist in the literature to this effect. Similar studies indicate
increases in conscientious intelligence scores with age.
[1016171 There are also studies that yield different results
from our study. These studies found no difference by age.
Researchers attribute this reason to the relatively similar
age groups of the participants in the study.l”!

Another study found no difference between age groups.!
The social, professional, and moral experiences individuals
encounter with age may enable them to view events from
a broader perspective and make more conscientious deci-
sions. However, the existence of studies in the literature
that fail to find significant differences by age demonstrates
that this relationship is not always linear or universal. In
such studies, methodological factors such as the close
age groups or limited sample size may have prevented the
age-conscientious intelligence relationship from becom-
ing clear. Furthermore, individual differences, personality
structure, and lifestyle are also important factors influenc-
ing this relationship.

In this context, according to the demographic results of
the study, there is a significant difference between consci-
entious intelligence scores in terms of the length of ser-
vice variable. This difference varies according to length of
service. There are also studies that obtain similar results
to our study.'"®! There are also studies that obtain differ-
ent results from our study. These studies do not show
any difference according to length of service.l' This sug-
gests that the effect of length of service on conscientious
intelligence may vary depending on the context, sample
characteristics, and study methods. To more clearly un-
derstand the relationship between length of service and
conscientious intelligence, comprehensive studies that
take into account different demographic and occupational
factors are necessary.

In this context, according to the demographic results of
the study, there is a significant difference between consci-
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entious intelligence scores in terms of educational back-
ground. The results indicate that those with an associate’s
degree had higher conscientious intelligence scores than
other participants. This could be due to their thinking
being more emotional and conscientious, rather than the
professional and objective perspective that should result
from their education. There are also studies that yield
different results from ours. These studies found no dif-
ferences based on educational background.®'®!5!¢l These
differences may be due to various factors, such as sample
structure, working conditions, or measurement tools. The
impact of educational background on conscientious intel-
ligence is complex and multifaceted; therefore, not only
educational background but also an individual’s personal
and professional experiences should be considered.

In this context, according to the demographic results of
the study, there is a significant difference between consci-
entious intelligence scores in terms of title. This difference
depends on title. There are also studies that obtain similar
results to our study.'” There are also studies that obtain
different results from our study. These studies do not
show any difference based on length of service.!! These
differences may be due to differences in sample charac-
teristics, fields of study, and measurement methods. Fur-
thermore, the impact of title on conscientious intelligence
should be evaluated in conjunction with factors such as in-
dividuals’ professional experience, levels of responsibility,
and work environment, and should be supported by more
comprehensive analyses.

Limitations

The study’s conduct in a private hospital in Istanbul can
be considered a limitation in terms of scope. Therefore,
it should not be generalized to healthcare professionals.
The limitations of this study, due to its conduct in a single
private hospital, impact the generalizability of the findings
and limit the applicability of the results to other healthcare
institutions or professional groups. The hospital’s unique
working style, cultural structure, and employee profile
may hinder the broader validity of the findings. Therefore,
applying these results to other healthcare institutions re-
quires caution. However, focusing on a specific hospital
provides a comparative reference for other institutions
with similar characteristics and may guide future research.

Therefore, while the findings are valid for this specific sam-
ple, caution is advised when generalizing to broader popu-
lations. Within the scope of the study, it was assumed that
the employees who responded to the surveys exhibited
realistic and impartial attitudes. However, the fact that the
employees responded under the influence of social recog-
nition can be considered another limitation of the study
due to the survey method used. Furthermore, the fact
that the surveys and Likert-type scales did not fully reflect
the variables is also considered a limitation.

Conclusion

According to the research results, levels of conscientious

intelligence were found to be high among healthcare
professionals. High levels of conscientious intelligence in
healthcare settings can lead to improvements in the quality
of healthcare services and patient care. This result demon-
strates that employees with high conscientious intelligence
possess moral sensitivity, empathy, and ethical decision-
making skills. High levels of conscientious intelligence sug-
gest that people can be more sensitive and responsible
in relationships. This, in turn, will increase employee and
patient satisfaction.

It was concluded that the mean conscience intelligence
scores of healthcare workers did not differ based on
socio-demographic characteristics, gender;, and marital
status. This supports the notion that conscientious in-
telligence is a universal construct based on shared values
among individuals and is shaped by social and cognitive de-
velopmental processes rather than by biological or marital
relationships.

It was concluded that the mean conscience intelligence
scores of healthcare workers vary according to socio-de-
mographic characteristics, such as the number of children,
age, educational background, length of service, and title.
After having children, healthcare workers exhibit more
conscientious and sensitive attitudes. The social, profes-
sional, and moral experiences individuals encounter with
age allow them to view events from a broader perspective
and make more conscientious decisions. The difference
was due to the relationship between length of service
and age. The impact of education level on conscientious
intelligence is complex and multifaceted. Therefore, it is
not only education level but also an individual’s personal
and professional experiences that are influential. Further-
more, the impact of title on conscientious intelligence
stems from its interaction with factors such as individuals’
professional experience, level of responsibility, and work
environment.

Because conscientious intelligence is a trait shaped by
personal development and experience, a corporate cul-
ture should be established in healthcare institutions and
organizations where the importance of ethical values and
conscientious responsibility is emphasized, supported, and
rewarded.

Given that variables such as age and length of service in-
fluence conscientious intelligence, training programs can
be designed to enhance conscientious intelligence, par-
ticularly for young and inexperienced employees. These
programs can aim to increase empathy, ethical decision-
making, and a sense of responsibility.

Providing psychosocial support and professional develop-
ment opportunities tailored to the needs of employees
in different professional positions can be beneficial. This
can strengthen employees’ conscientious intelligence and
encourage ethical behavior in the workplace.

Due to the varying and contradictory results found for
some demographic variables in the study, it is recom-
mended that the relationships between conscientious in-
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Vicdani Zekanin Sosyodemografik Ozelliklere Gore incelenmesi: Saglik Calisanlarnnda
Bir Uygulama

Amag: Vicdani zekd, mantiksal ve duygusal zekadan farkli olarak karar asamasinda vicdana danisarak iyiyi ve kotiiyii bulmak ve bilingli olarak
iyiyi, dogruyu segmek seklinde tanimlanabilir. Bu galismada, saglik ¢alisanlarinin vicdani 6zelliklerinin sosyodemografik 6zelliklere gore farkli-
liklarini belirlemek amaglanmistir.

Gereg ve Yontem: Bu calisma tanimlayici ve kesitsel tipte planlanmistir. Veriler, Kisisel Bilgi Formu ve Vicdani Zeki Olgegi kullanilarak elde
edilmistir. Kisisel Bilgi Formu galisanlarin demografik 6zellikleri yedi soru ve 6lgekler kapsamindaki 32 maddeden olugmaktadir. 2017 yilinda
Akti ve arkadaglari tarafindan gelistirilen Olcek 32 maddeden ve 7 alt faktérden olusmaktadir. Galismanin evrenini toplam 380 calisan olus-
turmaktadir. Ornekleme gidilirken tam sayim metoduyla tiim calisanlara ulasilmaya caligilmistir. Arastirmaya katilmayi kabul eden 277 kisiye
ulagilarak anket yapilmistir. Veriler SPSS programinda istatistiksel teknikler kullanilarak analiz edilmistir.

Bulgular: Vicdani zeka 6lgegi Cronbach alpha degeri 0,87 olarak bulunmustur. Bu sonug, arastirma igin 6lgeginin giivenilir oldugu goster-
mektedir. Katiimcilarin %84.1’inin kadin oldugu, %63.9’unun evli oldugu, %35.5’inin gocugu olmadig, %41.3’tiniin 26-34 arasi yasta oldugu,
%40.1’inin lise mezunu oldugu, %51.5’inin 5 yil altinda hizmet siiresine sahip oldugu, %43’iiniin Ebe-hemsire meslek grubuna sahip oldugu
goriilmektedir. Vicdani zeka ortalamasi 121.28 ve standart sapmasi 12.8 olarak bulunmustur.

Sonug: Arastirma bulgularina gére katiimcilarin vicdani zeka puani ortalamalari yiiksek seviyede bulunmustur. Saglk calisanlarinin vicdan
zeka ortalama puanlarinin sosyodemografik 6zelliklerinden cinsiyet ve medeni durum degiskenlerine gore farklilik géstermedigi sonucuna
ulagiimistir. Saglik galisanlarinin vicdani zeka ortalama puanlarinin sosyodemografik 6zelliklerinden ¢ocuk sayisi, yas, 6grenim durumu, hizmet
sliresi ve unvan degiskenlerine gore farklilik gosterdigi sonucuna ulagiimistir.

Anahtar Sozciikler: Vicdan; vicdani zeka; zeka.
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INTRODUCTION

Esra Keles,?

Ismail Baglar'

ABSTRACT

Obijective: To investigate the association between electronic health literacy (eHealth lit-
eracy) and health-related quality of life in women with polycystic ovary syndrome (PCOS).

Methods: A cross-sectional web-based survey was conducted among women with PCOS.
Participants completed validated Turkish versions of the eHealth Literacy Scale (eHEALS)
and the PCOS Quality of Life Questionnaire-50 (PCOSQ-50). Spearman’s correlation and
multiple linear regression analyses were employed to assess associations between eHealth
literacy and HRQol, adjusting for covariates including age, BMI, education level, and marital
status.

Results: A total of 399 women participated in the study. The mean age was 28.5£6.5 years,
and the mean body mass index (BMI) was 27.1£9.1 kg/m2. A moderate positive correlation
was observed between eHEALS scores and overall PCOSQ-50 scores (p=0.315, p<0.001).
The strongest correlations were found with the emotional subdomain (p=0.326, p<0.001),
followed by coping (p=0.239, p<0.001) and hirsutism (p=0.240, p<0.001). Regression analysis
identified eHEALS as a significant positive predictor of quality of life (3=0.282, p<0.001).
Higher BMI was negatively associated ($=-0.353, p<0.001).

Conclusion: Enhanced eHealth literacy is associated with improved quality of life in women
with PCOS, particularly in emotional and coping domains. Targeted interventions to improve
digital health literacy may optimize symptom management and psychosocial outcomes in this
population.

to seek, comprehend, and apply electronic health infor-
mation”, as a critical determinant of self-management in

Polycystic ovary syndrome (PCOS), a common endocrine
disorder affecting 5-15% of reproductive-aged women,
is characterized by hyperandrogenism, oligo-anovulation,
and polycystic ovarian morphology.!'! Beyond its meta-
bolic and reproductive sequelae, PCOS imposes a signifi-
cant psychosocial burden, with patients reporting elevated
rates of anxiety, depression, and body image dissatisfac-
tion.[*¢! Symptoms such as hirsutism, obesity, and infertil-
ity exacerbate emotional distress, underscoring the need
for holistic management strategies that address both phys-
ical and mental health./®

The digital transformation of healthcare has positioned
electronic health (eHealth) literacy, defined as “the ability

chronic conditions.'? Prior studies suggest that higher
eHealth literacy correlates with improved glycemic con-
trol in diabetes, enhanced self-efficacy in hypertension, and
reduced psychological distress in chronic pain populations.
1131 However, its role in mitigating the multidimensional
burden of PCOS remains underexplored.

This study aimed to evaluate the relationship between
eHealth literacy and HRQoL in women with PCOS. We
hypothesized that greater eHealth literacy would corre-
late with improved symptom management and quality of
life, mediated through enhanced access to reliable health
information and self-care behaviors.
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MATERIALS AND METHODS

Study Design and Ethical Approval

A cross-sectional web-based survey was conducted
from December 2024 to February 2025 under eth-
ical approval from a tertiary healthcare institution (No:
2024/010.99/9/20, Date: 25/10/2024). The protocol ad-
hered to the Declaration of Helsinki. Participants provided
electronic informed consent prior to enrollment.

Participants and Recruitment

Women aged 18-55 years with PCOS were recruited in
the study through two different enroliment methods. The
first group comprised patients attending the outpatient
gynecology clinic during routine clinical consultations. The
second group was recruited via digital platforms, including
social media networks (Instagram, Facebook) and PCOS-
specific support groups, where a structured Google Forms
questionnaire was disseminated. All participants com-
pleted the same version of the questionnaire. The study
included a group of 399 participants with PCOS. The en-
rollment of study participants was presented in Figure .

Diagram illustrating participant recruitment methods. Out-
patient clinic attendees accessed the Google Forms survey
via QR code, while social media users (Facebook, Insta-
gram, WhatsApp) participated through a direct survey link.

—————— _
Outpatient Clinic Social Media
Patients ) L Users )
# l A s ] l :
Doctor provides Social media
QR code platforms
— 1 |00®
Patient accesses INK access
Google Forms L to Google Forms )
Iq
L Ao | ) Data access to
l Google Forms
r ~ \ J
Data collected
- J | Gnline Survey

Diagram illustrating participant recruitment methods. Out-
patient clinic attendees accessed the Google Forms survey
via QR code, while social media users (Facebook, Instag-
ram, WhatsApp) participated through a direct survey link.

Figure 1. Recruitment flow of study participants.

The questionnaire comprised three sections. The first
section included questions related to sociodemographic
information (age, body mass index (BMI), marital status,
education, smoking, comorbidities, fertility history). The
second section assessed eHealth literacy using the Turk-
ish-validated eHealth Literacy Scale (eHEALS). The scale
developed by Norman and Skinner, this 8-item Likert-s-
cale instrument evaluates participants’ ability to seek, in-
terpret, and apply digital health information.l'¥ Responses
range from | (“strongly disagree”) to 5 (“strongly agree”),
with total scores spanning 8—40. Higher scores denote su-
perior eHealth literacy. The Turkish adaptation by Coskun
and Bebis demonstrated strong internal consistency
(Cronbach’s «=0.88).'"]

The third section evaluated disease-specific quality of life
using the Polycystic Ovary Syndrome Quality of Life-50
Scale (PCOSQ-50), a 50-item instrument developed by
Nasiri-Amiri et al.l'l and validated in Turkish by Koyutiirk
et al.l'l The PCOSQ-50 assesses six domains: psychoso-
cial’lemotional well-being, fertility concerns, sexual func-
tion, obesity/menstrual irregularities, hirsutism, and cop-
ing mechanisms. Responses are scored on a 5-point Likert
scale, with higher aggregate scores reflecting improved
quality of life. The Turkish validation reported exceptional
reliability (Cronbach’s a=0.972), which remained robust in
the current study («=0.926).

Statistical Analysis

Analyses were performed in IBM SPSS v27. Descriptive
statistics (mean x SD, frequencies) characterized sociode-
mographics. Nonparametric methods were applied after
Shapiro-Wilk and Kolmogorov-Smirnov tests indicated
non-normal distributions. Bivariate correlations between
eHEALS and PCOSQ-50 scores were assessed via Spear-
man’s p. A multiple linear regression model, adjusted for
age, BMI, education, and marital status, identified indepen-
dent QoL predictors. Scale reliability was confirmed via
Cronbach’s a. Significance was set at p<0.05

Table |I. Baseline characteristics (n=399)

Variables n (%)/MeanxSD
Age (years) 28.5+6.5
BMI (kg/m?2) 27.1£9.1

Education Level
Primary school 9(2.3)
Middle school 54 (13.5)
High school 264 (66.2)
University or higher 72 (18.0)

Marital Status
Single 173 (43.4)
Married 226 (56.6)

Values are presented as mean * standard deviation or frequency (%),
as appropriate.
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Table 2. Correlation between eHEALS scores and
PCOSQ-50 subdomains

PCOSQ-50 Subdomain Spearman’s p  p-value
Emotional 0.326 <0.001
Coping 0.239 <0.001
Hirsutism 0.240 <0.001
Obesity & Menstrual Problems 0.224 <0.001
Fertility 0.178 <0.001
Sexual Function 0.153 0.013

p: Spearman’s correlation coefficient; PCOSQ-50: Polycystic Ovary
Syndrome Quality of Life Questionnaire; eHEALS: eHealth Literacy
Scale. *p<0.005.

RESULTS

Baseline Demographic and Clinical Characteristics

The study group comprised 399 women with PCOS, with
a mean age of 28.5+6.5 years, and a mean BMI of 27.1+9.1
kg/m?2. In terms of educational attainment, 66.2% had com-
pleted high school, 18.0% held university or postgraduate
degrees, 13.5% had middle school education, and 2.3%
reported primary school education. Regarding marital sta-
tus, 56.6% of participants were married, and 43.4% were
single (Table I).

Association Between eHEALS and PCOSQ-50

A Spearman’s rank-order correlation revealed a positive
association between eHealth literacy and PCOS-related
quality of life (p=0.315, p<0.001).

Spearman’s rank correlation analysis also indicated statis-
tically significant positive associations between eHEALS
scores and all subdomains of the PCOSQ-50 (p<0.05).
The strongest correlation was observed with the Emo-
tional subdomain (p=0.326, p<0.001), followed by coping
(p=0.239), hirsutism (p=0.240), obesity/menstrual prob-
lems (p=0.224), fertility (p=0.178), and sexual function
(p=0.153) (all p<0.00l except Sexual Function, p= 0.013)
(Table 2).

Scatter Plot of pcosq_total_corrected by Electronic Health Literacy Score
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Electronic Health Literacy Score

Scatter plot showing the relationship between electronic he-
alth literacy (eHEALS) and overall quality of life (PCOSQ-50
total scores). Each circle represents one participant. The
solid line indicates the fitted linear regression line.

Figure 2. Scatter Plot of eHEALS and PCOSQ-50 Total Scores

A scatter plot analysis was conducted to further illustrate
the linear relationship between eHEALS and PCOSQ-50.
As depicted in Figure 2, a positive association between
eHEALS scores and PCOSQ-50 total scores were ob-
served, indicating a 0.05-unit increase in quality of life per
one-point rise in eHealth literacy.

Predictors of Quality of Life

Multiple linear regression analysis, adjusted for age, BMI,
education level, and marital status, revealed significant
predictors of PCOSQ-50 scores (overall model p<0.001,
adjusted R2=0.243). eHEALS scores were positively as-
sociated with PCOSQ-50 scores (B=0.041, SE=0.007,
[3=0.282, p<0.001), indicating that with each unit increase
in eHEALS score associated with a 0.041-point improve-
ment in PCOSQ-50 scores. BMI was inversely associated
with PCOSQ-50 scores (B=—0.052, SE=0.007, 3=-0.353,
p<0.001), indicating a 0.052-point decline in PCOSQ-50
scores per unit increase in BMI. Age was also positively
associated with quality of life (3=0.136, p= 0.010), while
education level was inversely associated with PCOSQ-50
scores ([3=-0.104, p= 0.028). Marital status did not reach
statistical significance ($=0.086, p= 0.095) (Table 3).

Table 3. Multiple Linear Regression for PCOSQ-50 Total Score

Predictor Variable B SE  (Beta) t p-value
Constant 3.055 0.341 - 8.953 <0.001
Age 0.018 0.007 0.136 2.581 0.010

BMI —0.052 0.007 -0.353 —7.822 <0.001

Marital status 0.148 0.089 0.086 1.671 0.095

Education level —0.139 0.063 —0.104 —2.203 0.028

Electronic Health Literacy Score 0.041 0.007 0.282 6.100 <0.001

B: Unstandardized regression coefficient; SE: Standard error; 3: Standardized regression coefficient.
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Table 4. PCOSQ-50 Scores by subgroup Education Level

Education Level N Mean Rank Sum of Ranks p-value (2-tailed)
High School 261 157.90 41,211.50

University or higher 71 198.12 14,066.50

Total 332 — — 0.002

PCOSQ-50: Polycystic Ovary Syndrome Quality of Life Questionnaire.

Subgroup Analysis by Educational Attainment

To clarify the inverse association between education and
quality of life in the regression model, a Mann-Whitney
U test compared PCOSQ-50 scores between participants
with university-level education or higher (n=71) and those
with high school education (n=261). Results revealed
significantly higher quality of life scores among universi-
ty-educated participants (mean rank=198.12 vs. 157.90,
U=7020.5, p=0.002), indicating higher quality of life among
participants with greater educational attainment (Table 4).

This apparent contradiction, where subgroup comparison
shows better QoL with higher education while regression
analysis suggests a negative association, may reflect the dif-
fering statistical nature of these analyses. The Mann-Whit-
ney U test directly compares groups without accounting
for other influencing variables, whereas multiple linear re-
gression adjusts for covariates such as age, BMI, and marital
status. The observed reversal in the direction of association
may result from complex interrelationships or collinearity
among covariates included in the model, particularly if cer-
tain demographic or clinical characteristics are unevenly
distributed across education levels. These findings highlight
the importance of cautious interpretation when evaluating
multivariable models in observational studies.

DISCUSSION

This study investigated the relationship between eHealth
literacy and quality of life in women diagnosed with PCOS.
The findings indicate that women with higher levels of
eHealth literacy reported a better quality of life across
various aspects affected by PCOS. Notably, the strongest
correlation was observed with the Emotional subdomain
of the PCOSQ-50, suggesting that the ability to effectively
seek, comprehend, and apply electronic health information
is particularly linked to improved emotional well-being in
women managing this condition. Furthermore, the mul-
tiple linear regression analysis identified eHealth literacy
as a significant positive predictor of overall quality of life,
suggesting a woman’s capacity to engage with online health
resources plays a crucial role in her perceived quality of life
when living with PCOS. In contrast, BM| emerged as a sig-
nificant negative predictor of quality of life. A subsequent
subgroup analysis comparing women with university-level
education or higher to those with high school education
revealed significantly higher quality of life scores in the
more educated group.

The positive correlation between eHealth literacy and all
quality of life domains implies a broad beneficial impact
of this skill set on the multifaceted challenges faced by
women with PCOS. This widespread effect suggests that
eHealth literacy empowers women to navigate and utilize
online health resources in ways that positively influence
various dimensions of their condition, ranging from phys-
ical symptoms to emotional well-being and coping strate-
gies. The strong correlation observed specifically within
the emotional subdomain underscores the substantial
psychosocial burden associated with PCOS.I'¥l It is plau-
sible that women with higher eHealth literacy are better
equipped to find and utilize online resources for emotional
support, stress management techniques, and information
related to mental health comorbidities often associated
with PCOS, such as anxiety and depression.!'”]

In the management of chronic conditions, such as PCOS,
where women often experience a reduced quality of life,
the positive role of eHealth literacy has also been high-
lighted in studies focusing on other long-term health is-
sues. For instance, Xu et al.? reported that pregnant
women with higher eHealth literacy exhibited better
glycemic control in gestational diabetes mellitus. In a sim-
ilar vein, Wang et al.?'! found that eHealth literacy had a
positive impact on self-management efficacy and quality of
life among individuals with hypertension. In patients expe-
riencing chronic pain, Castarlenas et al.?? observed that
greater eHealth literacy was linked to lower levels of anx-
iety and depression and better psychological adjustment.
In accordance with these findings, our study posits that
women diagnosed with PCOS who exhibit higher levels
of eHealth literacy are better equipped to manage their
symptoms, thereby enhancing their quality of life.

The significant negative association observed between BMI
and quality of life in our study aligns with a well-established
body of research.” Obesity is a prevalent comorbidity in
women with PCOS and is known to exacerbate various
PCOS symptoms, including hyperandrogenism and insulin
resistance, which can negatively impact overall well-being
and quality of life The positive association between
eHealth literacy and quality of life aligns with a growing body
of evidence highlighting the benefits of eHealth literacy in
the management of chronic conditions. Access to reliable
online health information can empower individuals to bet-
ter understand their condition, adhere to treatment plans,
and adopt healthier lifestyle behaviors, ultimately leading to
improved health outcomes and a higher quality of life.
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Numerous systematic reviews and meta-analyses have
consistently demonstrated that PCOS has a detrimental
effect on quality of life, particularly in domains such as hir-
sutism and menstruation.” Our study builds upon this
knowledge by suggesting that eHealth literacy may serve
as a protective factor, potentially mitigating the negative
impact of PCOS on quality of life. This is particularly rele-
vant given the increasing recognition of digital health inter-
ventions for managing PCOS. Effective utilization of these
digital tools often necessitates a certain level of eHealth
literacy, implying that individuals with higher eHealth liter-
acy may be better positioned to benefit from these inter-
ventions. The study therefore highlights a crucial intersec-
tion between the established challenges of PCOS and the
potential of digital health engagement.

The enhancement in quality of life associated with higher
eHealth literacy likely stems from the improved ability
of women with PCOS to access a broader spectrum of
reliable information concerning their condition.?®! This
includes valuable insights into effective symptom man-
agement strategies, guidance on crucial lifestyle modifica-
tions such as diet and exercise, and awareness of available
support networks and resources.””? This readily available
access to pertinent information can foster a greater sense
of self-efficacy among women with PCOS , empowering
them to actively participate in managing their symptoms
and making well-informed decisions regarding their health,
which in turn positively influences their overall quality of
life. Furthermore, individuals with higher eHealth liter-
acy may experience improved communication with their
healthcare providers,”*! leading to more collaborative and
effective management plans tailored to their specific needs
and concerns. The findings of this study lend further sup-
port to the growing recognition of eHealth literacy as a
significant determinant of health behavior and outcomes
in the contemporary digital landscape.?”!

The subgroup analysis, which specifically compared univer-
sity-educated participants with those holding a high school
diploma, revealed significantly higher quality of life scores
among the more educated group. This finding strongly
suggests that higher educational attainment, particularly
at the university level, is ultimately associated with better
quality of life in women with PCOS. The benefits of higher
education on quality of life may be partly explained by its
ability to help people use online health resources effec-
tively, as well as potentially higher socioeconomic status
and improved access to healthcare services.”

Strengths and Limitations

This study possesses several notable strengths. The utiliza-
tion of validated and disease-specific instruments, namely
the eHEALS and PCOSQ-50, to assess eHealth literacy
and quality of life in women with PCOS, enhances the rigor
and relevance of our findings. The substantial sample size
of 399 participants provides reasonable statistical power
to detect meaningful associations. Furthermore, the in-
clusion of participants recruited through both clinic-based

and digital platforms contributes to a more representative
sample of women living with PCOS. The adjustment for
relevant covariates in the multiple linear regression analy-
sis strengthens the confidence in the independent effects
of eHealth literacy and BMI on HRQoL.

However, certain limitations should be acknowledged. The
cross-sectional study design inherently limits our ability to
establish causal relationships between eHealth literacy and
HRQoL. The reliance on self-reported data for all study
variables may introduce the potential for recall bias or so-
cial desirability bias, which could influence the accuracy
of the reported information. The study was conducted
within a specific geographic location, and therefore, the
generalizability of our findings to other populations with
different cultural contexts, healthcare systems, and levels
of digital literacy may be limited. Clinicians and policymak-
ers should prioritize the development of accessible, evi-
dence-based digital resources tailored to this population.
Future interventions integrating eHealth literacy training
with multidisciplinary care may optimize both physical and
psychosocial outcomes in PCOS management.

Conclusion

Enhanced eHealth literacy is associated with improved
quality of life in women with PCOS, particularly in emo-
tional and coping domains. Our findings also support the
negative impact of BMI on quality of life in this popula-
tion. In addition, the subgroup analysis showed that higher
education, especially at the university level, is linked to
better quality of life. These findings highlight the grow-
ing importance of eHealth literacy for women with PCOS
in managing their condition and enhancing well-being in a
digital healthcare environment. Our study shows the need
to consider eHealth literacy in the management of women
with PCOS.
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Polikistik Over Sendromlu Kadinlarda Elektronik Saglik Okuryazarligi ile Yasam Kalitesi

Arasindaki iliski: Web Tabanli Kesitsel Bir Calisma

Amag: Bu calismanin amaci, polikistik over sendromu (PKOS) tanisi alan kadinlarda elektronik saglik okuryazarhig ile saglk iligkili yagam
kalitesi arasindaki iligkiyi degerlendirmektir.

Gereg ve Yontem: Calisma, PKOS'lu kadinlar arasinda yiiriitiilen kesitsel, web tabanl bir anket aragtirmasidir. Katilimcilar, elektronik
Saglik Okuryazarhig Olgegi (eHEALS) ve PKOS Yagam Kalitesi Olgegi-50"nin (PCOSQ-50) Tiirke’ye valide edilmis &leklerini doldurmustur.
Elektronik saglik okuryazarlig ile yagam kalitesi arasindaki iligkiyi degerlendirmek lizere Spearman korelasyon analizi ve yas, beden kitle in-
deksi (BKI), egitim diizeyi ve medeni durum gibi kovaryantlar igin diizeltilmis multiple lineer regresyon analizi uygulanmistir.

Bulgular: Galismaya toplam 399 kadin katilmistir. Katilimcilarin yag ortalamasi 28.5+6.5 yil, ortalama BKi degeri ise 27.129.1 kg/m?dir.
eHEALS puanlari ile PCOSQ-50 toplam puanlari arasinda orta diizeyde pozitif bir korelasyon saptanmistir (p=0.315, p<0.001). En giiglii
iliski duygusal alt boyutta gézlenmistir (p=0.326, p<0.001), bunu bas etme (p=0.239, p<0.001) ve hirsutizm (p=0.240, p<0.001) alt boyutlar
izlemistir. Regresyon analizinde, eHEALS skoru yasam kalitesinin anlamli bir pozitif yordayicisi olarak bulunmustur (8=0.282, p<0.001); BKIi
ise yasam kalitesiyle negatif yonde iliskili ¢ikmistir (3=-0.353, p<0.001).

Sonug: PKOS'lu kadinlarda daha yiiksek diizeyde elektronik saglik okuryazarhg, &zellikle duygusal iyilik hali ve bag etme stratejileri olmak
lizere yasam kalitesinin pek g¢ok yoniiyle olumlu sekilde iliskilidir. Dijital saglk okuryazarligini gelistirmeye y6nelik hedeflenmis miidahaleler,
bu hasta grubunda semptom ySnetimi ve psikososyal iyilik halini artirmada etkili olabilir.

Anahtar Sozciikler: Elektronik saglik okuryazarligi; kadin saglig; polikistik over sendromu; yagam kalitesi.
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INTRODUCTION

ABSTRACT

Objective: This study aims to analyze the clinical and demographic characteristics of pa-
tients with prolonged pediatric intensive care unit (PICU) stay, focusing on medical and social
factors that prolong stay.

Methods: To assess factors that prolong hospitalization, we reviewed medical records of
patients hospitalized for at least 30 days in the PICU between January |, 2017, and May |,
2025.

Results: A total of 328 patients with prolonged PICU stay were identified. The mean age
was 4.3 years (range, | months to 17.8 years), and the mean length of PICU stay was 92
days (range 30-920 days). The most common condition at admission was respiratory failure
(68.9%). The vast majority of patients (71.6%) had underlying chronic conditions, the most
common being central nervous system diseases (30.2%) followed by chronic respiratory dis-
eases (23%). Two hundred fourteen patients (65.2%) required tracheostomy, 72 (22%) gas-
trostomy, and 328 (100%) mechanical ventilation. Mortality occurred in 34 patients (14.8%),
with 21 cardiac (13.4%) and 13 (1.4%) brain deaths. In patients requiring tracheostomy, the
PICU stay was considerably prolonged due to causes other than the clinical condition of the
patient.

Conclusion: Patients admitted for social reasons had longer lengths of stay, with higher
rates of tracheostomy, chronic ventilation support and underlying chronic diseases. Social
reason-based admissions were increased after the pandemic. Developing different solutions
for this group, which significantly uses intensive care resources, will help alleviate the burden
on PICUs.

stay patients is less than 10% of all admissions, they ac-
count for one-third of intensive care bed days. With the

A long-stay patient in the intensive care unit refers to a pa-
tient who has survived an acute critical illness but cannot
be discharged due to the need for continuous monitoring
or support.! Long-stay patients contribute to increased
utilization of intensive care resources and medical costs,
thereby exacerbating capacity issues in intensive care units.
(21 Although research indicates that the proportion of long-

rising global costs of critical care, access to specialized
acute care resources and the availability of intensive care
beds have become ongoing challenges.?! To ensure the ef-
fective use of these important beds, it is essential to draw
attention to this area and propose solutions. Advances in
medicine have transformed many pediatric conditions, pre-
viously associated with poor prognoses, into chronic and
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Table I. Clinical and Demographic Characteristics of Patients (n=328)

Characteristics

Number (%)

Medical (%)

Social (%)

Male/ Female, n (%)
Age, mean (range)

PRISM scores
Length of Stay (days), mean (range)
Indications for PICU admission, n (%)
Respiratory failure
Shock/ multi organ failure
Postoperative care
Trauma
Underlying Chronic Diseases, n (%)
Present
Absent
Chronic central nervous system diseases
Chronic respiratory diseases
Muscle diseases
Central nervous system tumors
Metabolic diseases
Heart diseases
Hematologic — oncologic diseases
Place of referral
Emergency service
Clinical ward
Operating room
Foreign health center
Chronic device use
Tracheostomy
Gastrostomy
Mechanical ventilation
invaziv
Noninvaziv
Treatments & interventions during PICU stay
Antibiotic therapy
Central venous catheters
Dialysis
Plasmapheresis
Treatment for liver failure
ECMO
Cardiopulmonary resuscitation
Patient outcome
Tranfer to clinical ward
Discharged home
Tranfer to palliative intensive care unit
Cardiac death
Brain death
Covid- 19 Pandemic
Yes
No

328
182/146 (55.5/44.5)

4.3 (I month to
17.8 years)

12.1
92 (30-920)

226 (68.9)
46 (14.0)
23 (7.0)
33 (10.1)

235 (71.6)
93 (28.4)
71 (30.2)
54 (23.0)
48 (20.4)
24 (10.2)
19 8.1)
12 (5.1)
73.0)

117 (35.7)
141 (43.0)
43 (13.1)
27 (82)

214 (65.2)
72 (22.0)
328 (100)
276 (84.1)
52 (15.9)

38 (11.6)
8 (2.4)
98 (29.9)

244 (74.4)
28 (8.5)
22 (6.7)
21 (6.4)

13 (4)

142 (43.3)
186 (56.7)

112(34.1)
58/54 (51.8/48.2)

4.6 (I month to
15.2 years)

22.4
62 (30-154)

39 (62.9)
1 (17.7)
5(8.1)
7(11.3)

69 (61.6)
43 (76.9)
17 (24.6)
19 (27.5)
22 31.9)
6 (8.7)
2 (2.9)
2(2.9)
1(1.5)

51 (45.5)

46 (41.1)
11 (9.8)
4(3.6)

93 (43.5)
39 (54.2)
112 (100)
98 (87.5)
14 (12.5)

103 (92)
61 (54.5)
11 (9.8)
8(7.1)
23 (20.5)
5 (4.5)
46 (41.1)

89 (79.5)
13 (11.6)
8(7.1)
9 (8.0)
4(3.6)

59 (52.7)
53 (47.3)

216(65.9)
1 18/98 (54.6/45.4)

4.1 (I month to
17.8 years)

9.8
163 (30-920)

146 (89.5)
4(2.5)
9 (5.5)
4(2.5)

166 (76.9)
50 (23.1)
54 (32.5)
35 (21.1)
26(15.7)
18 (10.9)
17 (10.2)
10(6.0)
6(3.6)

66 (30.6)
95 (44.0)
32 (14.8)
23 (10.6)

159 (74)
33 (45.8)
216 (100)
178 (82.4)
38 (17.6)

199 (92.1)
82 (39)
732
4(1.9)
15 (6.9)
3(1.4)

52 (24.1)

155 (71.8)
5 (6.9)
14 (6.5)
12 (5.6)
9 (42)

83 (38.4)
133 (61.6)

PICU — Pediatric intensive care unit, ECMO - Extracorporeal membrane oxygenation, PRISM — Pediatric Risk of Mortality.



Incekoy Girgin. Prolonged Stay and Pediatric Intensive Care Unit 249

often complex situations. This not only extends hospital-
ization periods but also contributes to longer stays for so-
cial reasons. This study conducts a retrospective analysis of
long-stay patients, highlighting those whose hospitalization
is extended for non-medical reasons. Given the inevitable
presence of long-stay patients, this research aims to con-
tribute to the literature by exploring different approaches
to improve resource utilization in pediatric intensive care
units (PICU), considering the reasons for hospitalization.

MATERIALS AND METHODS

The study was approved by the Marmara University Med-
ical Faculty Clinical Research Ethics Committee (Date:
17/05/2024, Decision No: 05.2024.659) and was con-
ducted in accordance with the principles of the Declara-
tion of Helsinki.

We retrieved medical records of patients who were ad-
mitted 30 days or longer at the PICU between January I,
2017, and May I, 2025. Data included age, gender, under-
lying diseases, indications for PICU admission, interven-
tions, device use, length of PICU stay, reasons for death,
and Pediatric Risk of Mortality (PRISM) scores. The use of
interventions and treatments during the PICU stay were
assessed, including antibiotic therapy, inotropic agents,
mechanical ventilation, central venous catheters, dialy-
sis, cardiopulmonary resuscitation (CPR), plasmaphere-
sis, and extracorporeal membrane oxygenation (ECMO).
The study was approved by the institutional review board
(05.2024.659).

Statistical Analysis

Data were processed using the SPSS 26.0 (Statistical Pro-
gram for Social Sciences) package. For quantitative descrip-
tive statistics, mean and standard deviation were used for
normally distributed data, while median and interquartile
ranges were used for non-normally distributed data. The
chi-square test was used for comparisons of categorical
data. The Mann-Whitney U-test was used for comparison
of non-normally distributed quantitative variables between
two independent groups, while Student’s t-test was used
for normally distributed variables. All statistical calcula-
tions were evaluated at a 95% confidence interval, with a
significance level of p<0.05.

RESULTS

During the study period, a total of 328 patients required
PICU stay of 30 days or longer, including 182 (55.5%)
males and 146 (44.5%) females (Table |). The mean age
was 4.3 years (range | month to 17.8 years). The mean
length of PICU stay was 92 days (range 30-920 days). The
most common indications for admission were respiratory
failure (68.9%), shock (14%), trauma (10.1%) and postop-
erative care (7%).

Of the patients, 235 (71.6%) had underlying chronic con-
ditions. The average PRISM score was 9.8. One hundred

seventeen patients (35.7%) were admitted through emer-
gency service, 141 (43%) from the clinical ward, 43 (13.1%)
from the operating room, and 27 (8.2%) from foreign
health center. Two hundred fourteen patients (65.2%) had
tracheostomy, 72 (22%) with gastrostomy, and 328 (100%)
required mechanical ventilation. The average duration of
mechanical ventilation was 3200 hours (768-9160 hours).
Two hundred forty four patients (64.8%) were transferred
to clinical wards, 28 (16.9%) were discharged directly, and
22 (3.5%) were transferred to palliative intensive care
unit. Thirty-three patients (10.4%) were dead, with 21
deaths (6.4%) due to cardiac death and 13 (4%) due to
brain death. Of the patients, 302 (92.1%) received antibi-
otic therapy, 143 (43.6%) had central venous catheters,
18 (5.5%) underwent dialysis, 12 (3.7%) had plasmaphere-
sis, 38 (11.6%) required treatment for liver failure, and 8
(2.4%) received ECMO therapy. Cardiopulmonary resusci-
tation (CPR) was performed on 98 patients (29.9%) an av-
erage of 2 times. When evaluating the primary diagnoses,
chronic central nervous system disorders were the most
common, observed in 161 patients (49.1%). Respiratory
diseases were present in 76 patients (23.2%), followed by
central nervous system tumors in 46 patients (14%) and
muscular disorders in 48 patients (14.6%). Additionally, 35
patients (10.7%) were diagnosed with metabolic diseases,
while 28 patients (8.5%) had cardiac conditions.

Factors Influencing Length of Stay in the Pediatric
Intensive Care Unit

The summary values related to the findings are presented
in Table 2. Over an 8-year period, a total of 3,714 patients
were admitted to PICU of whom 316 (8.5%) were for-
eign nationals. Among these patients, 328 (8.8%) had a
prolonged PICU stay exceeding 30 days. Of the long-stay
cohort, 112 (34.1%) were admitted for medical reasons,
while 216 (65.9%) were admitted due to social circum-
stances. Foreign nationals comprised 9.8% (n=32) of the
long-stay group.

Male patients had an average length of stay 6 days longer
than females, and those referred from other PICUs stayed
approximately 20 days longer. The most significant medical
contributors to prolonged stay were chronic central ner-
vous system (CNS) diseases and neuromuscular disorders.
Patients with tracheostomies stayed an average of 66 days
longer, a statistically significant difference (p<0.05).

Of the 48 patients (14.6%) diagnosed with neuromuscu-
lar disorders, 42 (12.8%) had spinal muscular atrophy. In
these patients, chronic respiratory failure necessitated tra-
cheostomy placement to facilitate stepwise discharge to
ward care and eventually home. This procedure required
informed consent, which could not be obtained in 21 cases;
in these, tracheostomy was performed following a court
order. The average time to obtain the court decision was
26 days. Among patients who underwent tracheostomy,
17 (5.2%) could not be discharged due to lack of access
to home ventilators—largely attributable to their foreign
national status and lack of insurance coverage.
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Table2. Factors Influencing Length of Stay in the Pediatric Intensive Care Unit
Factors Finding Significant
p-value
Gender Male patients stayed on average 6 days longer than females p<0.05
Tracheostomy Associated with an average of 66 days longer stay p<0.05
Neuromuscular disorders 14.6% of long-stay patients; SMA most common (12.8%)
Lack of home ventilator (foreign nationals) |7 patients could not be discharged p<0.05
COVID-19 pandemic effect Increase in patients without chronic disease: 44.2% — 84% p<0.05
Tracheostomy rate increase: 50% — 68.8% p<0.05
Long-term ventilator need: 84% — 98% p<0.05
Admission Reason: Social vs. Medical Tracheostomy more frequent: 74% (social) vs. 43.5% (medical) p<0.05
CNS tumors more common in medical group: 23% vs. 8% p<0.05
Chronic CNS disorders more common in social group: 10% vs. 4% p<0.05
Social admissions stayed 66 days longer on average p<0.05
Medical admissions decreased: 59.3% — 40.7 p<0.05
PRISM score Lower in socially admitted patients p<0.05
Length of Stay (Social vs. Medical) Social admissions stayed 66 days longer on average p<0.05

CNS — Central nervous system. SMA — Spinal muscular atrophy. PRISM — Pediatric Risk of Mortality.

Impact of the COVID-19 Pandemic

The COVID-19 pandemic significantly altered PICU admis-
sion patterns. The proportion of patients without chronic
conditions rose from 44.2% pre-pandemic to 84% post-
pandemic (p<0.05). Tracheostomy prevalence increased
from 50% to 68.8%, and the need for long-term ventilator
support rose from 84% to 98% (p<0.05).

Comparison by Admission Reason

Tracheostomy was more frequent in patients admitted
for social reasons (74%) compared to those with medical
indications (43.5%) (p<0.05). CNS tumor prevalence was
higher in the medical group (23%) versus the social group
(8%), whereas chronic CNS disorders were more frequent
in social admissions (10% vs. 4%). Following the pandemic,
the rate of medical admissions decreased from 59.3% to
40.7%, while social admissions increased from 39.6% to
60.4% (p<0.05).

PRISM scores were significantly lower in socially admit-
ted patients. Moreover, their average length of stay was
66 days longer than that of medically admitted patients
(p<0.05). This group was also more likely to be referred
from emergency departments or other PICUs.

DISCUSSION

This study highlights the burden imposed by long-stay pa-
tients admitted for social reasons. Although these patients
are often clinically stable, discharge is delayed due to fac-
tors such as dependence on chronic devices or lack of
home care resources. Previous studies reported average
PICU stays of 64 days and 107+124 days.'! In our study,
37% of long-stay cases were due to social reasons, with a
significantly longer average stay than those admitted for

medical reasons, consistent with the literature. Prolonged
mechanical ventilation is a well-known factor contribut-
ing to extended PICU stays.[*" Tracheostomy, commonly
performed in pediatric intensive care units, is primarily in-
dicated for prolonged intubation due to cardiopulmonary
and neurological conditions, aiming to ensure a secure
airway, improve ventilation, and reduce hospital stay.!'y
In our cohort, tracheostomy was performed in 43.5% of
medically admitted and 74% of socially admitted patients,
all of whom required chronic ventilator support.

Long ICU stays are associated with resource overutiliza-
tion, bed shortages, and increased infection risk. Facil-
itating discharge through home mechanical ventilation
programs could reduce PICU burden.!'l Families of long-
stay patients are often better adapted to ICU care, which
may facilitate transition to home settings.l'7 However, the
lack of a structured home care system and caregiver hesi-
tancy—due to concerns over medical management, family
dynamics, economic stress, and isolation—pose barriers.!'’]

Following the COVID-19 pandemic, there was a marked
shift in admission dynamics. Graciano et al.l'l reported a
70% decline in PICU admissions. In our study, medical ad-
missions dropped while social admissions increased, likely
due to increased caregiver anxiety during the pandemic.

Chronic conditions are frequently observed in PICU pa-
tients. Reported rates include 25.5%, 47.2%, and 46.9%.
[5-171 Our study found a 71.6% rate among long-stay pa-
tients. This suggests the need for dedicated intermediate
care units for patients with chronic conditions.

Neurologic disorders are the most frequent chronic diag-
noses in these patients. One study reported that 296 out
of 378 patients requiring home ventilation had neurologic
disorders. Another identified technology-dependent neu-
rologic conditions as the most common among patients
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receiving home health services. In our cohort, chronic
CNS disorders were more prevalent in socially admitted
patients (32.5%) compared to medically admitted ones
(24.6%). Establishing palliative rehabilitation centers for
such patients may help reduce ICU burden.!'8]

Limitations

The main limitations of this study are its retrospective
design and single-center setting. Despite this, the findings
underline a significant issue in pediatric critical care and
offer insights into potential interventions.

Conclusion

Long-stay patients in the PICU consume a disproportion-
ate share of resources. This study emphasizes the impact
of social factors on prolonged hospitalization. These pa-
tients often have stable clinical status but cannot be dis-
charged due to chronic device dependency and insufficient
home care infrastructure. Expanding home care programs,
establishing intermediate care units, and developing pal-
liative rehabilitation centers are essential strategies to
reduce PICU strain and maintain capacity during public
health crises such as the COVID-19 pandemic.
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Pediatrik Yogun Bakim Unitesinde Uzamis (=30 Gun) Yatisla iliskili Faktorlerin

Retrospektif Analizi: Tek Merkez Deneyimi

Amag: Bu galismanin amaci, gocuk yogun bakim tnitesinde (GYBU) uzun siire kalan hastalarin klinik ve demografik 6zelliklerini, yatis stiresini
uzatan tibbi ve sosyal nedenlere odaklanarak analiz etmektir.

Gereg ve Yontem: CYBU'de | Ocak 2017 ile | Mayis 2025 tarihleri arasinda 30 giinden fazla yatan hastalarin tibbi kayitlari yatis siiresini
uzatan nedenler agisindan retrospektif olarak incelendi.

Bulgular: Toplam 328 uzamig GYBU yatisi olan hasta calismaya dahil edildi. Hastalarin ortalama yagi 4.3 yil (dagihm: | ay — 17.8 yil), or-
talama GYBU yatis siiresi 92 giin olarak saptandi (dagiim: 30-920 giin). En sik basvuru nedeni solunum yetersizligi idi (%68.9). Hastalarin
%7 1.6’sinda altta yatan kronik hastalik mevcuttu. Bu hastaliklarin en yaygin olanlari santral sinir sistemi hastaliklari (%30.2) ve kronik solunum
sistemi hastaliklarydi (%23). Toplamda 214 hastaya (%65.2) trakeostomi iglemi uygulanirken, 72 hastada (%22) gastrostomi agilmasi gerekli
olmustur. Tiim hastalar (%100) mekanik ventilasyon destegi aldi. Mortalite, toplam 34 hastada (%14.8) gézlendi; bu 6liimlerin 21'i (%13.4)
kardiyak nedenlere, 13'ii (%1.4) ise beyin Slimiine bagliydi. Trakeostomi uygulanan hastalarda, GYBU'de kalis siiresi cogunlukla hastanin klinik
durumundan bagimsiz, klinik digi nedenlerle uzamisti.

Sonug: Sosyal nedenlerle CYBU'ne kabul edilen hastalarda, yatis siiresi anlamli diizeyde daha uzun bulunmus; bu hastalarda trakeostomi
uygulama orani, kronik ventilasyon destegi ihtiyac ve altta yatan kronik hastalik prevalansi daha yiiksek saptanmisti. COVID-19 pandemisi
sonrasi siiregte, sosyal nedenli yogun bakim kabul oranlarinda artis saptanmistir. Yogun bakim kaynaklarini belirgin sekilde tiiketen bu hasta
grubuna yénelik alternatif bakim modellerinin gelistirilmesi, CYBU (zerindeki yiikiin azaltiimasina katki saglayabilir.

Anahtar Sozciikler: Cocuk yogun bakim tinitesi; epidemiyoloji; kalis stiresi; kronik hastaliklar; saglik kaynaklari.
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Prognosis and Associated Factors in Patients
Transferred from a Tertiary Intensive Care
Unit to the Pulmonology Ward
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ABSTRACT

Obijective: The transfer of patients from the intensive care unit (ICU) to general wards is a
clinically challenging process. A carefully considered decision to transfer and close monitor-
ing on the ward may reduce mortality and the need for ICU readmission. This study aimed
to evaluate prognostic factors associated with one-month mortality in patients transferred
from a tertiary intensive care unit to a pulmonary medicine ward.
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was 23.7% (27 patients). Patients who died had significantly lower levels of albumin and
hemoglobin, as well as a higher mean heart rate upon admission to the ward. Additionally,
ICU readmission and the presence of malignancy were significantly associated with mortal-
ity in univariate analysis. However, in multivariate logistic regression, only ICU readmission
remained an independent predictor of mortality (p=0.032), while malignancy and elevated
heart rate were not statistically significant (p=0.297 and p=0.092, respectively)
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Conclusion: Patients transferred from a tertiary ICU to a pulmonary medicine ward are
at high risk for short-term mortality. ICU readmission was identified as an independent
prognostic factor. Moreover, high heart rate, low albumin and hemoglobin levels, and the
presence of malignancy may help in identifying high-risk patients. Early identification and
close monitoring of these patients may reduce mortality and ICU readmissions.

invasive ventilation support. This makes them particularly
well-suited for post-ICU patients with ongoing respiratory
needs.

INTRODUCTION

Patients may become vulnerable to medical errors and ad-
verse events during the transition from the intensive care
unit (ICU) to general wards.I'¥ This transitional period
is considered one of the most critical phases of hospi-
talization. The ICU provides continuous monitoring and
multidisciplinary care, whereas such resources are more
limited on general wards. Moreover, the healthcare team
responsible for the patient’s care changes during this tran-
sition. For these reasons, post-ICU care demands rigorous
monitoring and standardized protocols.P!

Patients transferred from the ICU to the ward often in-
clude individuals who have received treatment for severe
infections, respiratory failure, sepsis, or multiple organ
dysfunction. Even after discharge from the ICU, these pa-
tients remain at risk of complications and clinical deteri-
oration.[! This may lead to unfavorable outcomes such as
ICU readmission or mortality.’! Therefore, close monitor-
ing of patients in the post-ICU period and early identifica-

Among hospital wards, pulmonary medicine units hold a tion of high-risk individuals are essential.

distinctive position. These wards commonly manage pa-  Several clinical parameters have been identified as being

tients with acute or chronic respiratory conditions and are
equipped to provide close respiratory monitoring—such
as continuous oxygen saturation monitoring—and Non-

associated with in-hospital mortality during the post-ICU
period. These include advanced age, altered mental sta-
tus, hypoxia, need for mechanical ventilation, and elevated
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blood urea levels.*”) However, studies focusing specifically
on patients transferred to pulmonary medicine wards re-
main limited.®! Early assessment of prognosis in this pa-
tient group is crucial for optimizing clinical management.

The aim of this study is to evaluate one-month mortality
and identify prognostic factors in patients transferred from
a tertiary ICU to a pulmonary medicine ward.

MATERIALS AND METHODS

This retrospective cohort study was conducted at a ter-
tiary care hospital in Istanbul, Tiirkiye. The study included
adult patients who were transferred from the hospital’s
third-level general ICU to the pulmonary medicine ward
between January 2024 and July 2024. Medical records were
reviewed retrospectively through the hospital’s electronic
database.

Data collected for each patient included demographic
characteristics, primary diagnoses and comorbidities, lab-
oratory parameters at the time of ICU-to-ward transfer,
need for mechanical ventilation and history of endotra-
cheal intubation, and microbiological culture results ob-
tained from blood, sputum, urine, or tracheal aspirates.
Information regarding the length of ICU stay and subse-
quent ward stay, ICU readmission status, discharge out-
comes, and one-month post-discharge mortality were also
recorded.

Patients were eligible for inclusion if they were aged 18
years or older, were transferred from the ICU to the
chest diseases ward within the specified study period, had
complete medical and follow-up data, and remained in the
ward for at least 24 hours after transfer. Patients were
excluded if they were discharged to another hospital or
department directly from the ICU, if their medical or fol-
low-up records were incomplete, or if they left the hospi-
tal against medical advice.

Total serum calcium levels were used without correction
for albumin.

Data regarding one-month mortality following transfer to
the pulmonary medicine ward were obtained through the
hospital’s electronic medical record system.

The primary outcome of the study was one-month mortal-
ity following transfer to the pulmonary medicine ward. Se-
condary outcomes included identification of clinical factors
associated with mortality and need for ICU readmission.

The study protocol was approved by the Kartal Dr.
Litfi Kirdar City Hospital Ethics Committee (No:
2025/010.99/16/8, Date: 27/05/2025). All procedures were
conducted in accordance with the principles of the Decla-
ration of Helsinki.

Statistical Analysis

Data analysis was performed using IBM SPSS Statistics
version 25.0. The distribution of continuous variables was
assessed using the Kolmogorov—-Smirnov test. The Mann—

Whitney U test was used for comparisons of non-nor-
mally distributed continuous variables. Categorical vari-
ables were analyzed using the Chi-square test. A p-value
of <0.05 was considered statistically significant.

To identify factors associated with one-month mortal-
ity, univariate analyses were initially performed. Variables
found to be statistically significant in univariate analysis
were included in a multivariate logistic regression model.
In this model, the variables included were “presence of
malignancy,” “whether ICU readmission occurred during
ward follow-up,” and “heart rate measured during ward
stay.” A p-value of <0.05 was considered statistically signif-
icant in the regression analysis.

RESULTS

Baseline Characteristics

A total of |14 patients who were transferred from a ter-
tiary ICU to the pulmonary medicine ward between Jan-
uary and July 2024 were included in this study. The mean
age of the patients was 71.7+15.1 years, and 53.5% (n=61)
were male. The most common comorbidities were hyper-
tension (65.8%), diabetes mellitus (35.1%), and heart fail-
ure (20.2%). Additionally, 21.9% (n=25) of the patients had
malignancy. Of the patients, 40.4% (n=46) were intubated.
The median ICU length of stay was 9 days (IQR: 5-17),
while the median length of stay on the pulmonary ward
was |0 days (IQR: 6-16). During follow-up, 14.0% (n=16)
of patients required readmission to the ICU (Table I).

Mortality Rate and Comparison Between Groups

Among the | 14 patients included, 23.7% (n=27) died within
one month after discharge from the pulmonary medicine
ward. Comparison between survivors and non-survivors
revealed that the mean age was significantly higher in the
mortality group (78.8£10.3 vs. 71.0£14.1 years, p=0.013).

Table I. Baseline characteristics of | 14 patients
Variables Value
Age, meanSD (years) 71.7%15.1
Male sex, n (%) 6l (53.5)

COPD, n (%) 49 (43)

Hypertension, n (%) 75 (65.8)
Diabetes Mellitus, n (%) 40 (35.1)
Heart failure, n (%) 23 (20.2)
Malignancy, n (%) 25 (21.9)
Intubation, n (%) 46 (40.4)
ICU length of stay, median (IQR), days 9 (5-17)
Pulmonary ward stay, median (IQR), days 10 (6-16)
Readmission to ICU, n (%) 16 (14.0)

COPD=Chronic obstructive pulmonary disease, ICU=Intensive care
unit, IQR=Interquartile range.
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Table 2. Comparison between survivors and non-survivors

Variable Survivors (n=87) Non-Survivors (n=27) p-value
Age, mean+SD (years) 71.0x14.1 78.8+10.3 0.013
Malignancy, n (%) 16 (18.6) 13 (48.1) 0.001
ICU readmission, n (%) 6 (6.9) 9 (33.3) 0.001
Heart rate, median (IQR) (bpm) 88 101 0.005
CRP, mean#SD (mg/L) 67.4+87.2 84.0+61.8 0.010
WBC count, mean+SD (103/uL) 9.71+4.69 11.15+3.94 0.019
Serum albumin, meanSD (g/dL) 3.01+£0.43 2.67+0.44 0.001
Hemoglobin, mean+SD (g/dL) 1221£2.10 9.93+1.74 0.020
Hematocrit, meanSD (%) 34.15+6.34 30.45+4.72 0.018
Calcium, mean£SD (mg/dL) 8.44+0.60 8.12+0.75 0.044
Potassium, mean+SD (mmol/L) 3.90+0.57 4.00+0.49 0.035

CRP: C-reactive protein; WBC: White blood cell; ICU: Intensive care unit; SD: Standard deviation; bpm: beats per minute.

Table 3. Clinical outcomes of patients transferred from
ICU to pulmonary ward

Outcome n  Percentage (%)

Discharged home 87 76.3

Died in the pulmonary ward I 0.9

Transferred back to ICU 22 19.3

Transferred to another department 4 3.5

Total 114 100.0

Other parameters significantly associated with mortality
were as follows:

* The presence of malignancy was more frequent in the
mortality group (48.1% vs. 18.6%, p=0.001).

* ICU readmission was significantly more common among
non-survivors (33.3% vs. 6.9%, p=0.001).

* Median heart rate measured on the ward was higher in
non-survivors (101 vs. 88 bpm, p=0.005).

* C-reactive protein (CRP) and white blood cell (WBC)
counts were significantly elevated in the mortality group
(p=0.010 and p=0.019, respectively).

* Serum albumin was significantly lower in non-survivors

(p=0.001).

* Hemoglobin, hematocrit, and calcium levels were also

lower in the mortality group, whereas potassium levels
were significantly higher (p=0.020, p=0.018, p=0.044, and
p=0.035, respectively) (Table 2).

Clinical Outcomes

Among the | 14 patients included, 23.7% (n=27) died within
one month after discharge from the pulmonary medicine
ward. A total of 16 patients (14.0%) required readmission
to the ICU, and 4 patients (3.5%) were transferred to
other departments for further management (Table 3).

Logistic Regression Analysis

Logistic regression analysis revealed that ICU readmis-
sion was an independent prognostic factor for mortality
(p=0.001, OR=5.85, 95% Cl: 1.95—17.54) (Table 4).

DISCUSSION

In this study, we evaluated the one-month mortality rate
and associated prognostic factors in patients transferred
from a tertiary ICU to a pulmonary medicine ward. The
one-month mortality rate was found to be 23.7%. One-
month mortality after ICU discharge has been reported to
range from 10% to 25% in previous studies.”''! Our result
(23.7%) is near the upper end of this range. This may be
because our hospital does not have an intermediate care

Table 4. Multivariate logistic regression analysis of |-month mortality

Variable B SE Wald P OR (Adjusted)* OR 95% CI
Malignancy (vs no malignancy) —0.576 0.553 1.086 1.201 1.78 0.562 (95% CI: 0.190-1.661)
ICU readmission (vs no —-1.767 0.548 10.394 0.001 5.85 0.171 (95% CI: 0.058-0.500)
Heart rate (per bpm) 0.027 0.016 2.833 0.092 1.027 1.027 (95% Cl: 0.981-1.076)
Constant -1.912 1.744 1.201 0.273 - -

*Adjusted ORs were calculated as |/Exp(B) due to reverse coding in the logistic regression model. B: Regression coefficient; SE: Standard error; Wald:

Wald chi-square test statistic, P: p-value; OR: Odds ratio; Cl: Confidence interval; ICU: Intensive care unit; bpm: Beats per minute.
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unit, so patients with more serious conditions are trans-
ferred directly to the pulmonary ward. Therefore, our pa-
tient group may have had more severe illnesses compared
to those in hospitals with step-down care.

Several laboratory parameters were significantly associ-
ated with mortality in our study, including hemoglobin,
hematocrit, WBC, international normalized ratio (INR),
calcium, albumin, and potassium levels. These findings sug-
gest that patients were transferred with ongoing systemic
inflammation, nutritional deficiencies, organ dysfunction,
or coagulation abnormalities.

Hemoglobin levels were significantly lower in the mortality
group (mean 9.9 g/dL). In a large-scale study by Lin et al.,[l'Z
a hemoglobin level below 10 g/dL within the first week
was associated with a 26-34% increase in one-year mortal-
ity risk. This supports the potential prognostic significance
of anemia in critically ill patients post-ICU.

Similarly, INR was significantly higher in non-survivors
(mean 1.26). Benediktsson et al.l'¥! reported that in pa-
tients with sepsis, each unit increase in PT-INR upon
ICU admission increased in-hospital mortality by 42%
(HR=1.422). Our findings are in line with these data, in-
dicating that elevated INR may reflect coagulopathy and
poor prognosis.

In our study, serum calcium levels were also significantly
lower in the mortality group (mean 8.11 mg/dL, p=0.013).
Hypocalcemia is frequently observed in ICU patients and
may contribute to complications involving the cardiovas-
cular, neuromuscular, and coagulation systems. This is con-
sistent with the findings of Igbal et al.,['"¥ who reported the
common occurrence of hypocalcemia among ICU patients.

Serum albumin levels were significantly lower in the mor-
tality group (mean 2.6 g/dL, p=0.001). Hypoalbuminemia
is considered a marker of inflammation and malnutrition
and has been strongly associated with increased mortality
in critically ill patients. A large meta-analysis by Vincent et
al,I"® which included acutely ill patients, confirmed that
hypoalbuminemia is an independent predictor of poor out-
comes, even in ICU populations.

In addition to laboratory parameters, clinical variables
such as heart rate and ICU readmission were also asso-
ciated with increased mortality in our study. Patients in
the mortality group had significantly higher heart rates at
the time of ward admission. Tachycardia may reflect ongo-
ing physiological stress, unresolved systemic inflammation,
or underlying cardiovascular dysfunction. Previous stud-
ies have suggested that abnormal vital signs—particularly
heart and respiratory rate—at the time of ICU discharge
may serve as consistent but not yet well-validated indica-
tors of ICU readmission risk.['®!

Moreover, ICU readmission emerged as the only indepen-
dent predictor of one-month mortality in our multivariate
analysis. ICU readmission is widely recognized as a marker
of clinical deterioration and has been associated with in-
creased in-hospital mortality. In a meta-analysis including
over two million ICU discharges, Hosein et al.l''l reported

that among every 100 patients discharged alive from the
ICU, approximately 4 to 6 were readmitted, and 3 to 7
died before hospital discharge. These findings emphasize
the prognostic value of ICU readmission and highlight the
importance of structured discharge planning and close
monitoring during the post-ICU period.

Limitations

This study has several limitations. First, as a single-center
retrospective study, the generalizability of the findings may
be limited. Additionally, the relatively small sample size
may have reduced the statistical power to detect signifi-
cance in some variables during multivariate analysis. Im-
portant prognostic indicators such as functional scoring
systems (e.g,, APACHE, SOFA) could not be evaluated.
Laboratory parameters such as CRP, albumin, and calcium
were available only as single measurements at the time of
transfer, and were not analyzed, which may have limited
the assessment of disease progression. These limitations
highlight the need for future multicenter prospective stud-
ies to validate and expand upon our findings.

Conclusion

This study highlights that patients transferred from a
tertiary intensive care unit to the pulmonary medicine
ward have a substantial short-term mortality risk, with
a |-month mortality rate of 23.7%. ICU readmission
was identified as an independent predictor of mortality.
Although elevated heart rate, low serum albumin and
hemoglobin levels, and presence of malignancy were not
independently associated with mortality in multivariate
analysis, they were significantly different in univariate anal-
ysis and may still warrant clinical attention. These findings
empbhasize the importance of early risk stratification and
close monitoring of patients following ICU discharge. Fu-
ture multicenter, prospective studies with larger cohorts
and inclusion of dynamic clinical scores and follow-up data
are warranted to validate these findings and improve post-
ICU care strategies.
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Ucuncl Basamak Yogun Bakim Unitesinden Gogus Hastaliklan Servisine Devredilen
Hastalarda Prognoz ve lliskili Faktorler

Amag: Yogun bakim iinitesinden (YBU) servise hasta transferi, klinik agidan zorlu bir siiregtir. Devir kararinin titizlikle verilmesi ve serviste
yakin izlem saglanmasi, mortaliteyi ve yogun bakima tekrar yatig gereksinimini azaltabilir. Bu galismanin amaci, tiglincii basamak yogun bakim
tnitesinden gogiis hastaliklar servisine devredilen hastalarda bir aylik mortalite ile iligkili prognostik faktérleri degerlendirmektir.

Gereg ve Yontem: Bu retrospektif gozlemsel galismaya, Ocak 2024-Temmuz 2024 tarihleri arasinda tiglincli basamak yogun bakim {inite-
sinden gogis hastaliklari servisine devredilen hastalar dahil edilmistir. Hastalara ait demografik, klinik ve laboratuvar bulgular ile taburculuk
durumu ve bir aylik mortalite verileri degerlendirilmistir.

Bulgular: Calismaya toplam |14 hasta dahil edildi. Bir aylik mortalite orani %23.7 (27 hasta) idi. Mortalite gelisen hastalarda albimin ve
hemoglobin diizeyleri anlamli olarak daha diisiik, servise yatis sirasinda ortalama kalp atig hizi ise daha yiiksekti. Ayrica, tek degiskenli analizde
yogun bakim tinitesine yeniden yatig ve malignite varligi mortalite ile anlamh sekilde iligkiliydi. Ancak gok degiskenli lojistik regresyon analizin-
de yalnizca yogun bakim unitesine yeniden yatis, mortalitenin bagimsiz bir 6ngériiciisi olarak kaldi (p=0.032); malignite ve yiiksek kalp atis
hizi ise istatistiksel olarak anlamli bulunmadi (sirasiyla, p=0.297 ve p=0.092).

Sonug: Ugiincii basamak yogun bakim tinitesinden gogiis hastaliklari servisine devredilen hastalarda kisa dénem mortalite riski yiiksektir.
Bu galigmada, yogun bakima yeniden yatisin bir aylik mortalitenin bagimsiz bir 6ngostergesi oldugu gosterilmistir. Ayrica, yiiksek nabiz sayisi
istatistiksel olarak sinirda anlamlilik géstermistir. Bu parametreler, yiiksek riskli hastalarin belirlenmesinde klinik agidan dikkate alinmali; bu
hastalarin erken tanimlanmasi ve yakindan izlenmesi, klinik sonuglari iyilestirmeye katki saglayabilir.

Anahtar Sozciikler: Hasta transferi; mortalite; prognoz; yogun bakim.
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INTRODUCTION

Ferhat Cetin,?

Ozer Birge?

ABSTRACT

Objective: The colposcopic evaluation of the high-risk human papillomavirus positive and
abnormal cervical cytological test results from cervix uteri cancer screening tests taken
during pregnancy and comparison of the cytological and histopathological results in the
antenatal and postpartum periods were aimed.

Methods: The study included 32 pregnant women over the age of 25 who had HPV positive
and abnormal cytological results in cervix uteri cancer screening tests conducted during
routine antenatal follow-ups between 2022-2025. Our study includes cases of women who
presented during pregnancy, where HPV and cervicovaginal smear tests were conducted dur-
ing the initial assessment and whose results showed high-risk HPV positive and/or abnormal
cytological changes.

Results: Upon examination of the overall results of our study. According to the smear
cytology conducted at the 6th month postpartum, the NILM or healing rates were higher in
the group without dysplasia compared to the group with dysplasia, 46% versus | 1%, and a
statistically significant difference was observed between the two groups (p:0.038). When the
colposcopic evaluation and biopsy results conducted at the 6th week postpartum were com-
pared with the colposcopic evaluation and biopsy results taken during the antenatal period,
it was observed that 9% of all cases progressed, 63% persisted, and 28% regressed. Upon ex-
amining the impact of the delivery method on histopathological results and associated rates,
it was observed that there were regression rates of 38% in 6 cases in normal spontaneous
vaginal delivery and 19% in 3 cases in caesarean delivery, and that the regression rates after
normal delivery were significantly high.

Conclusion: Based on the results of high-risk HPV positivity and/or abnormal cytological
tests conducted during pregnancy, alongside colposcopic evaluation, only conservative ap-
proach during pregnancy and a colposcopy and biopsy approach in the postpartum period
are readily implementable.

disease cases, the progression and prognosis of cervical
cancer detected during pregnancy are similar to those of

I-3% of women diagnosed with cervical uterine cancer
are in the antenatal or postpartum period at the time of
diagnosis.I'l Cervical uterine cancer is among the most
common malignancies observed during pregnancy, with
estimated incidences ranging from 0.8 to 1.5 per 10,000
births.) Most cases are diagnosed at an early stage of
the disease due to frequent routine prenatal screenings.
Bl Despite low pregnancy rates, particularly in advanced

non-pregnant women for disease-free survival and overall
survival.’]l Among women diagnosed with abnormal cer-
vical cytopathology, the rate of development of high-risk
HPV types is approximately 90%.M!

Cervical lesions may be detected or palpated during a
speculum examination at almost every week of gestation.
Vigilance is necessary regarding ectropion, decidual alter-
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ations, cyanosis, erythema, a sensitive cervical structure
with fragile bleeding, vascular congestion in the pelvic area,
cervical stromal oedema, cervical softening, prominence
of vaginal rugae, fatal pressure, sensations of pressure
from pregnancy products, and cervical maturation, which
are typical physiological changes often seen during preg-
nancy. Screening and diagnostic tests should be conducted
by proficient specialists in reputable facilities. It may lead
to challenges and false positive results, particularly in the
objective physiological evaluation of colposcopy.”®! In
general, the management of pregnant women with ab-
normal cervical cytology is the same as for non-pregnant
women. Nonetheless, conization by diagnostic excisional
procedure including expedited treatments like LEEP, is un-
acceptable without prior colposcopy. Furthermore, en-
docervical curettage and endometrial biopsy should not
be conducted as part of colposcopic evaluation. The en-
docervical canal can be gently sampled with a cytobrush.?!

Conflicting reports exist regarding the natural history
of cervical intraepithelial neoplasia (CIN) in pregnant
women. Origoni et al.l¥ reported that high-grade cervi-
cal intraepithelial lesions (HGSIL/CIN2-3) are exceedingly
uncommon, with a rate of progression to invasive cervi-
cal cancer of 0.4%. Coppolillo et al.,” on the other hand,
found that high-grade intraepithelial lesions of the cervix
may progress at a rate of 13.3%, with a rate of progression
to microinvasive cancer in four out of every 30 women.

In a separate study, spontaneous regression was observed
in 16.7-69.3% of pregnant women with CIN 2/3 who did
not receive any treatment after delivery.®! To this end,
there is evidence that the overexpression of sex hormones
during pregnancy may promote cervical carcinogenesis by
inducing squamous metaplasia in the transformation zone
and modifying the local immune system. The enhanced
regression may be attributed to the decrease in sex hor-
mones following delivery.”] The impact of the standard
spontaneous vaginal delivery or the operative delivery
method is not yet definitive.l')

The objective of the study is to conduct a colposcopic
assessment during the antenatal and postpartum phases
in pregnant women with high-risk HPV positivity (type 16
and 18) and abnormal cervical cytopathological results, to
meticulously analyse the histopathological findings, and to
determine their impact on regression, persistence, or pro-
gression rates by comparing them with the postpartum
period and mode of delivery.

MATERIALS AND METHODS

The study included 32 pregnant women who tested posi-
tive for HPV and exhibited abnormal cytological results in
cervical uterine cancer screening conducted during rou-
tine antenatal follow-ups between 2022 to 2025. The data
from the electronic archive system were retrospectively
analysed in the study conducted with the approval of the
Clinical Research Ethics Committee dated 18.04.2025

and numbered 4/5. In compliance with the Declaration
of Helsinki, participants were apprised of the study, and
informed consent was secured from all women for their
participation.

Our study comprises cases of women who presented dur-
ing pregnancy, had HPV and cervicovaginal smear tests at
their first evaluation, and exhibited high-risk HPV positivity
(type 16 and 18) and/or abnormal cytological changes. The
study included cases over the age of 25 with HPV-positive,
abnormal cytological results in cervical cancer screening
tests conducted during pregnancy, who subsequently deliv-
ered via normal spontaneous vaginal delivery or caesarean
section at term. Cases that were non-pregnant, exhibited
normal cervical cytology, tested positive for low-risk HPV,
and presented with invasive cancer histopathology, as well
as those that were pregnant but experienced threatened
abortion or vaginal bleeding, threatened premature birth
or had a history thereof, displayed apparent benign or ma-
lignant mass lesions in the vulva, vagina, and cervix upon
speculum examination, and declined follow-up or colpo-
scopic evaluation were excluded from the study. Cases
inaccessible for cytological and histopathological results
during the postpartum period, together with those with
insufficient birth information, were excluded from the
study.

For individuals aged 25 and older who are pregnant, high-
risk HPV positive, and exhibit abnormalities in smear cy-
tology, a biopsy was performed on the most suspicious
area of the cervix uteri using biopsy forceps when a suspi-
cious lesion or significant finding indicative of invasion was
identified during pregnancy via colposcopy. Colposcopic
examination of 32 pregnant cases was performed in the
gynecological lithotomy position. Since the active and
original squamocolumnar junction and the transformation
zone between the two regions were clearly observed in
the cervix uteri examination of all cases, our colposcopic
care was considered sufficient.

Cytological and pathological evaluations were conducted
by pathologists specializing in gynaecological oncology.
Subsequent treatment decisions were predicated on cy-
tological data, HPV testing, and histological findings. Data
from all pregnant women were gathered retrospectively.
All cases were monitored every six weeks throughout the
course of pregnancy. The decision concerning the birth
method was made routinely based on the delivery meth-
ods of prior pregnancies or standard follow-up until the
40th week in first pregnancies. The initial follow-up oc-
curred six weeks post-delivery.

The cervical cytology test was SurePathTM (BD
SurePath™Liquid-Based Cytology test), while the HPV
test was Hybrid capture 2 (digeneR Hybrid capture 2
HPV DNATest (QIAGE, Germantown, MD, USA). The
Bethesda 2001 classification was employed to evaluate cy-
tological evaluations.

Not all pregnant cases who underwent colposcopic ex-
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aminations and biopsies underwent endocervical curet-
tage (ECC). All cases were monitored until 37 weeks and
above term delivery weeks and until 6 weeks postpartum.
The study included cases of normal spontaneous vaginal
delivery or caesarean delivery at term.

The study aimed to evaluate age, gravida, parity, ges-
tational week at delivery, BMI, smoking history, alcohol
consumption status, gestational weeks, HPV vaccination
status, HPV types, smear cytology, delivery types, and col-
poscopic assessment, as well as to compare histopatho-
logical and cytological results during pregnancy and at six
weeks postpartum.

The objective of this retrospective analysis was to com-
pare pregnant women who were diagnosed with abnormal
cytology and histopathology in the cervix based on various
variables, such as pregnancy period, postpartum period,
and delivery methods.

The term “regression of lesions” refers to the identifica-
tion of a lower-grade lesion in the postpartum period (6
weeks after delivery) compared to the initial examination.
Persistence was defined as the identification of a cervical
intraepithelial neoplasia (CIN) lesion of the same grade as
at the initial diagnosis during the postpartum histopatho-
logical evaluation. Histological evidence of a higher grade
of CIN or cancer on colposcopic examination and biopsy
at 6 weeks after delivery in comparison to the antenatal
biopsy was used to define disease progression.

In all cases, the antenatal period and postpartum period
were compared and the persistence, the persistence, re-
gression, and progression rates were assessed based on
the histological findings obtained from the biopsy samples.
The colposcopic examination, biopsy, and cervical cytol-
ogy test were conducted again after the sixth week post-
partum to diagnose regression, progression, and persis-
tence in the patients. The results were compared between
the antenatal and postpartum periods. Furthermore, the
objective was to conduct a cytological and histopatholog-
ical comparison of the lesions in the cervix in accordance
with the delivery methods.

Statistical Methods

Data analysis was performed using IBM SPSS Statistics
26. Categorical independent variables were presented as
frequencies and percentages with cross-tables, and their
distributions were compared using the “Chi-Square” test
and “Fisher’s Exact” test. The “Mc Nemar” test was used
to determine whether there was a difference in terms of
dependent categorical variables. The “Shapiro-Wilk” test
was applied to continuous variables, and it was seen that
they did not meet the “Normal Distribution” conditions.
Comparisons of independent groups were performed us-
ing the nonparametric “Mann-Whitney U” test, and me-
dian min and max values were presented. In all statistical
comparison tests, type-| error was determined as a=0.05
and two-tailed tests were performed.

RESULTS

The average age of the 32 cases in our study was 29.8+£2.7
years, with the youngest participant being 26 years old and
the oldest pregnant woman being 36 years old. The av-
erage body mass index (BMI) was 28.5£6.6, with values
ranging from 18.3 to 41.2.

The most common HPV types are 16 and 18, accounting
for around 68.7% of cases. According to the colposcopic
examination and biopsy results of the cases with high-risk
HPV positive and abnormal findings in smear cytology,
dysplasia was detected in 23 cases in 72% (CIN3 in 6%,
CIN2 in 19% and CINI in 47%). The colposcopic evalu-
ation and biopsy conducted at six weeks postpartum re-
vealed a dysplasia rate of 59% in 19 cases (25% CIN2, 34%
CINI), with no cases of CIN3 found, and a regression of
dysplastic lesions was noted. Cervical cytology indicates
that HGSIL and ASC-H lesions during the antenatal pe-
riod have regressed compared to cytology obtained at six
months postpartum (13% vs. 9% and 6% vs. 3%) (Table I).

Upon comparing cases of varying degrees of cervical in-
traepithelial neoplasia (dysplasia) with cases without of
dysplasia following colposcopic biopsy at six weeks post-
partum, no statistically significant differences were found
in age, BMI, gravida, parity, gestational weeks, and types
of birth. In the dysplasia group, the BMI value was slightly
elevated (30.2 compared to 28.6), but no statistically sig-
nificant difference was noted (Table 2).

Upon comparison of the colposcopic biopsy results at
the sixth postpartum week, it was shown that regression
rates were higher in the group without dysplasia (38% vs.
21%), while progression rates were lower (0% vs. 16%).
The smear cytology conducted at the sixth postpartum
month indicated that the NILM (Negative Intraepithelial
Lesion or Malignancy) or healing rates were much higher
at 46% compared to | 1% in the group without dysplasia,
with a statistically significant difference detected between
the two groups (p=0.038) (Table 3).

Upon comparison of the colposcopic biopsy results from
the antenatal and postpartum periods, it was noted that |
of 9 cases without dysplasia exhibited progression to CIN
I, 8 of I5 CIN | cases demonstrated persistence, 2 pro-
gressed, and 5 regressed. Additionally, 4 of 6 CIN 2 cases
showed persistence while 2 regressed, and all CIN 3 cases
regressed, subsequently categorizing them within the CIN
2 group (Table 4).

Upon comparing the cytological results collected dur-
ing the antenatal period with those from cervical cytol-
ogy obtained at six months postpartum, it was observed
that 6 out of 12 ASCUS cases regressed to the negative
(NILM) group, 5 cases persisted, and | case progressed to
the LGSIL group. One case in the LGSIL group progressed
to the HGSIL group; however, no invasive carcinoma pro-
gression was noted in the HGSIL and ASC-H groups, and
75% of the lesions regressed to low-grade lesions (Table
5). Upon comparing the colposcopic evaluation and biopsy
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Table I. Demographic, clinical and histopathological Colposcopy (Antenatal)
features of the cases .
Cin 3 2 6
MeaniSD Median (Min-Max) Cin 2 6 19
Age 29.8+2.7 30 (26-36) Cin | ) 'S 47
BMI 28566  29.5 (18.3-41.2) No Dysplasia ? 28
Gravida 2.3t1.4 2 (1-5) Colposcopy (Antenatal)
Parity 1£1.1 | (0-4) Dysplasia 22 vz
Pregnancy Week 14.748.2 Il (6-34) DD ? =
Delivery Weeks 382+14 38 (36-42) Colposcopy (PP éth Week)
Cin 2 8 25
N % Cin | ' 34
Education No Dysplasia 13 41
University I 3 Colposcopy (PP 6th Week)
High School 9 28 Dysplasia 19 59
Primary School 19 59 No Dysplasia 13 41
Not 3 9 Recovery (PP 6th Week)
Co-morbidity Regression 9 28
Yes 3 9 Persistent 20 63
No 29 9l Progression 3 9
Smoke Cytology (Antenatal)
Yes 14 44 ASCUS 12 38
No 18 56 LGSIL 14 44
Alcohol HGSIL 4 3
Yes 9 28 ASC-H 2 6
No 23 72 Cytology (PP 6th Month)
Abortion ASCUS 9 28
Yes 9 28 LGSIL I 34
No 23 72 HGSIL 3
Delivery Type ASC-H | 3
= V& 50 NILM 8 25
NSVD 16 50 Cytology (PP 6th Month) NILM
HPV Vaccination Yes 8 25
Not 32 100 No 24 75
P BIA ECC (PP 6th Week)
bl e [ & 2l Chronic cervicitis 18 56
HPV type 18 6 18.7 LGSIL 14 44
Others 32 31.3

Table 2. Risk factors for dysplasia in colposcopic biopsy at 6th postpartum week

Colposcopy (PP 6th Week)

Dysplasia No Dysplasia P*
Median (Min-Max) Median (Min-Max)
Age 30 (26 - 36) 30 (26 - 35) 0.892
BMI 30.2 (19.2 - 38.5) 28.6 (18.3 - 41.2) 0.744
Gravida 2 (1-5) 2 (1-5) 0.952
Parity I 0-4) | (0-3) 0.745
Pregnancy Week 10 (6 -33) 12 (8-34) 0.408

Delivery Weeks 38 (36 - 42) 38 (36 - 40) 0.567
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Table 3. Risk factors for dysplasia in colposcopic biopsy at 6th postpartum week (continued)

Colposcopy (PP 6th Week)

Dysplasia No Dysplasia P*
N % N %
Comorbidity
Yes 2 I I 8 1.000
No 17 89 12 92
Smoke
Yes Il 58 3 23 0.112
No 8 42 10 77
Alcohol
Yes 6 32 3 23 0.704
No 13 68 10 77
Abortion
Yes 5 26 4 31 1.000
No 14 74 9 69
Colposcopy (Antenatal)
Cin 3 2 I 0 0 NA
Cin 2 6 32 0 0
Cin | 10 53 5 38
No Dysplasia | 5 8 62
Colposcopy (Antenatal)
Dysplasia 18 95 5 38 0.180™
No Dysplasia | 5 8 62
Delivery Type
cs 9 47 7 54 1.000
NSVD 10 53 6 46
Natural History (PP 6th Week)
Regression 4 21 5 38 NA
Persistent 12 63 8 62
Progression 3 16 0 0
Cytology (Antenatal)
ASCUS 3 16 9 69 NA
LGSIL 10 53 4 31
HGSIL 4 2| 0 0
ASC-H 2 Il 0 0
Cytology (PP 6th Month)
ASCUS 4 2| 5 38 NA
LGSIL 9 47 2 15
HGSIL 3 16 0 0
ASC-H | 5 0 0
NILM 2 I 6 46
Cytology (PP 6th Month) NILM
Yes 2 I 6 46 0.038
No 17 89 7 54
ECC (PP 6th Week)
C. Cervicitis 8 42 10 77 0.112
LGSIL I 58 3 23

*Chi-Square or Fisher’s Exact Test. M= McNemar TestHPV: Human papillomavirus; PP: Postpartum; NILM: Negative Intraepithelial Lesion or Ma-
lignancy; NSVD: Normal Spontaneous Vaginal Delivery; CIN: Cervical Intraepithelial Neoplasia; ASCUS: Atypical Squamous Cells of Udetermined
Significance; LGSIL: Low-grade squamous intraepithelial lesion; HGSIL: High-grade squamous intraepithelial lesion; ASC-H: Atypical squamous cells;
CS: Cesarean delivery.
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Table 4. Comparison of antenatal and postpartum 6th week colposcopic biopsy results
Colposcopy (Antenatal)
No Dysplasia Cin | Cin 2 Cin 3 Overall
N % N % N % N % N %
Colposcopy (PP 6th Week)
No Dysplasia 8 89 5 33 0 0 0 0 13 41
Cin | | I 8 53 2 33 0 0 I 34
Cin 2 0 0 2 13 4 67 2 100 8 25
Overall 9 100 15 100 6 100 2 100 32 100
CIN: Cervical Intraepithelial Neoplasia.
Table 5. Comparison of antenatal and postpartum 6th week cervical cytology results
Cytology (Antenatal)
ASCUS LGSIL HGSIL ASC-H Overall
N % N % N % N % N %
Cytology (PP 6th Month)
NILM 6 50 2 14 0 0 0 0 8 25
ASCUS 5 42 3 21 | 25 0 0 9 28
LGSIL | 8 8 57 2 50 0 0 I 34
HGSIL 0 0 I 7 | 25 | 50 3 9
ASC-H 0 0 0 0 0 0 | 50 | 3
Overall 12 100 14 100 4 100 2 100 32 100

HPV: Human papillomavirus; PP: Postpartum; NILM: Negative Intraepithelial Lesion or Malignancy; NSVD: Normal Spontaneous Vaginal Delivery;
CIN: Cervical Intraepithelial Neoplasia; ASCUS: Atypical Squamous Cells of Udetermined Significance; LGSIL: Low-grade squamous intraepithelial
lesion; HGSIL: High-grade squamous intraepithelial lesion; ASC-H: Atypical squamous cells.

Table 6.

Comparison of postpartum 6éth week natural history histological results according to delivery types

Delivery Type

cs NSVD Overall
N % N % N %
Natural history (PP 6th Week)
Regression 3 19 6 38 9 28
Persistent 12 75 8 50 20 63
Progression | 6 2 13 3 9
Overall 16 100 16 100 32 100

NSVD: Normal Spontaneous Vaginal Delivery; CS: Cesarean delivery.

results from the 6th week postpartum with those from
the antenatal period, it was noted that 9% of cases pro-
gressed, 63% persisted, and 28% regressed. Upon examin-
ing the impact of the delivery method on histopathological
results and associated rates, it was observed that the re-
gression rate was 38% in 6 cases of normal spontaneous

vaginal delivery and 19% in 3 cases of caesarean delivery,
with significantly higher regression rates following normal
delivery. Given the limited number of cases, it was noted
that the persistence rates were elevated in caesarean de-
liveries compared to vaginal deliveries (75% vs. 50%), while
the progression rates lowered (6% vs. 13%) (Table 6).
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DISCUSSION

Upon examination of the overall findings of our study,
the smear cytology performed at six months postpartum
revealed that the NILM (Negative Intraepithelial Lesion
or Malignancy) or healing rates were higher in the group
without dysplasia compared to the group with dysplasia,
at 46% versus | 1%, and a statistically significant difference
was observed between the two groups (p:0.038). Upon
comparison of the colposcopic evaluation and biopsy
data obtained at the sixth week postpartum with those
from the antenatal period, it was noted that 9% of cases
exhibited progression, 63% shown persistence, and 28%
showed regression. Upon examining the impact of the de-
livery method on histopathological results and associated
rates, it was observed that the regression rate was 38% in
6 cases of normal spontaneous vaginal delivery and 19% in
3 cases of caesarean delivery, and that the regression rates
after normal delivery were significantly higher. Given the
limited number of cases, it was observed that the persis-
tence rates were higher in caesarean deliveries compared
to vaginal deliveries (75% vs. 50%), while the progression
rates were lower (6% vs. 13%).

In non-pregnant women, the diagnosis and treatment of
HGSIL (CIN2/3) are well-defined; nonetheless, apprehen-
sions persist due to a lack of data about diagnosis and
treatment during the antenatal period. It is particularly
stated in every study in the literature that it would be
more appropriate to treat in the postpartum period, but
that much more research is still required to facilitate the
necessary diagnosis and treatment. In general, retrospec-
tive studies reveal that the regression rates of CIN2-3,
particularly in the postpartum period, range from 16.7% to
69.3%, and the persistence rates range from 26.8% to 70%.
However, these results are not highly consistent, and their
lower and upper limits may vary depending on the demo-
graphic, cytological, and histopathological data of the pop-
ulation in which the studies were conducted.®! In another
cohort study examining pregnant and non-pregnant indi-
viduals, the spontaneous regression rates of CIN lesions
were 56.9% in pregnant cases and 31.4% in non-pregnant
cases, with no statistically significant difference detected
between the two groups (p=0.144); however, regression
rates were higher in pregnant cases.!'"! In a systematic re-
view study, it was stated that regression rates in clinical
follow-up of CIN 2 lesions in non-pregnant women were
as high as 60%, and especially in young women, regression
rates were more common and higher under surveillance
with conservative treatments, and progression rates were
extremely rare. During the one-year follow-up after a CIN
2 diagnosis, the combined regression rates were around
46%, whereas progression rates were about 14%. It has
been stated that progression rates are much lower in high-
risk HPV negative cases and regression rates are lower
at around 40% in high-risk HPV positive cases within 24
months.'Z In our study, the most common HPV types
were 16 and 18, and all cases were positive for high-risk
HPV types. Despite this, our persistence and progression

rates were observed in accordance with the literature. In
another study conducted on pregnant women, CIN2-3
was diagnosed in 46% of the antenatal period, and in their
colposcopic evaluation and histopathological examination
at the 8th week postpartum, regression was observed in
38%, progression in 1.6%, and persistence in 60%. And in a
case with CIN 3 histopathology, microinvasive carcinoma
was diagnosed in the conization pathology performed af-
ter caesarean delivery.®!

Despite the fact that the natural history of CIN in preg-
nant women is not significantly different from that of non-
pregnant women, there are several significant characteris-
tics of CIN during pregnancy. It is exceedingly uncommon
for CIN to progress to an invasive state during pregnancy.
Most cases persist, while a significant number of them
regress.'¥l The overall regression rate for CIN during
pregnancy has been estimated to be as high as 76% for
low-grade squamous intraepithelial lesions (LSILs) and up
to 59% for HSILs.l'*'® The regression rate of CIN during
pregnancy is generally accepted to be significantly higher
than that of non-pregnant women, despite the occurrence
of some heterogeneous results.!'

Regression rates are higher (63%-76%) for LSIL/CIN | that
occurs during pregnancy, while progression rates are lower
(6%-8%). The overall regression rate for HSIL (CIN 2/CIN
3) during pregnancy is 29%-59%.l'“'®1 CIN 2 exhibited a
significantly higher regression rate relative to CIN 3 (59%-
88% versus 21%-29%).'*'8 In our study, CIN | and CIN
3 lesions exhibited greater regression than CIN 2 lesions,
in contrast, CIN 2 lesions shown to progress to CIN 3.
Nonetheless, we would like to highlight that generalization
is challenging due to the limited number of cases, and the
results may vary with extended follow-up.

In a separate study, most regression in abnormal cy-
topathological lesions identified during the antenatal pe-
riod tends to occur within the first two years post-birth.
When we look at the rates, it was seen that the regression
rates of the lesions were 68-70% in the first two years
after CIN2 and 3 diagnosed during pregnancy.l'”! The pro-
gression rates of cervical intraepithelial lesions, a biggest
problem for women’s health, to invasive cancer are ap-
proximately 1% and notably low during pregnancy; hence,
more conservative treatment approaches may be favoured
in the management of CIN, particularly during pregnancy.
4] In our study, the comparison of histopathology results
from the antenatal period and the sixth week postpartum
revealed regression rates of 28%, persistence rates of 63%,
and progression rates of 9%. Although existing studies in
the literature did not provide information about HPV sta-
tus, it was observed that the rates of progression and per-
sistence remained low, despite all cases in our study being
positive for high-risk HPV.

High regression rates of HGSIL (CIN2-3) lesions have been
reported during the antenatal period. It is stated that re-
gression rates are notably higher following normal sponta-
neous vaginal delivery in comparison to caesarean delivery
rates (67% vs. 13%). It is stated that physiological trauma
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during normal labour, cervical ripening, inflammatory reac-
tion in the cervix uteri epithelial structure and the repar-
ative structure of the cytokines migrating here and the
change in the cervical mucus structure help to renew the
dysplastic cervix epithelial structure.’'” It has been pro-
posed that ischemia alterations resulting from the pressure
exerted by the fatal head and other pregnancy products
on the cervix uteri during vaginal delivery may lead to the
regression of dysplastic epithelium and the creation of a
new epithelial structure.” There are studies that have dis-
covered a high regression rate of 70% for HGSIL lesions,
irrespective of the normal or operative delivery method.
Consequently, there is no correlation between the delivery
method and dysplastic epithelial regression.!!!2

The mechanism of CIN regression, which is prevalent dur-
ing pregnancy, is not yet completely comprehended. Preg-
nancy-induced immunological alterations, inflammatory
processes, and cervical repair associated with delivery are
among the hypotheses that have been proposed. Cervical
trauma and subsequent repair during vaginal delivery have
been posited to contribute to regression, with several
studies supporting the fact that regression is more preva-
lent in vaginal deliveries.['*2']

Our study indicates that the rates of CIN regression fol-
lowing normal delivery are twice as high as those following
caesarean delivery. The persistence rates following both
normal and caesarean deliveries align with existing liter-
ature, and we believe that progression rates are elevated
in caesarean deliveries because to the limited number of
cases. We could state that as the number of cases in-
creases, these rates may also be consistent with the liter-
ature in favor of normal delivery.

Pregnant individuals with histologically proven CIN 2 or
CIN 3 should undergo active surveillance with repeat col-
poscopy every |2 to 24 weeks. Postponing colposcopy
till after delivery is permissible.’! Histological treatment
for HSIL is not advised. Diagnostic excisional procedures
or repeat biopsies should be deferred until post-delivery
unless carcinoma is detected.’! Our study revealed no in-
crease in the rates of progression, preinvasive, or invasive
cancer diagnoses in antenatal and postpartum Pap smear
testing and colposcopic biopsy results. This result indi-
cates that patients should not hesitate to undergo vaginal
speculum examinations, colposcopic evaluations, or biop-
sies during pregnancy due to concerns such as embarrass-
ment, fear, or potential complications etc. It is advisable to
adopt a conservative approach, relying solely on observa-
tion during pregnancy, and to conduct necessary invasive
procedures six weeks postpartum.

The retrospective form of our study, coupled with a re-
stricted number of patients and a brief follow-up time,
shows its limitations. A further restriction is that pregnant
women are more likely to take part in cytology screening
programs compared to non-pregnant women. This may
suggest that our HPV and cytological diagnosis rates sur-
pass those of the non-pregnant routine female population,
resulting in the detection of more early lesions.

Nonetheless, the presence of high-risk HPV positivity
and abnormal smear cytology in all pregnant women, the
comprehensive follow-ups conducted during antenatal
and postpartum periods, the inclusion of all birth types,
and the evaluation of cytology and histopathology by the
same pathologist in a specialized gynaecologic oncology
laboratory may exclude interobserver variability, thus un-
derscoring a strength of our study. We believe that our
findings possess clinical significance and can be interpreted
in light of other studies reviewed in this report.

Conclusion

In summary, cervical cytology and/or HPV tests are es-
sential components of routine prenatal care and remain
a crucial aspect of cervical cancer screening in pregnant
women. Once invasive cervical cancer is ruled out during
the antenatal period, conservative treatment of all iden-
tified cervical intraepithelial neoplasia lesions is deemed
safe; however, a thorough postpartum assessment is ad-
vised irrespective of the method of delivery.
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Yuksek Riskli HPV Pozitifligi ve Anormal Servikal Sitolojisi Olan Gebe Kadinlarda

Antepartum ve Postpartum Donemde Servikal intraepitelyal Neoplazinin Dogal Seyri

Amag: Gebelik siirecinde alinan serviks uteri kanser tarama testlerinden yiiksek riskli human papillomaviriis (HPV) pozitif ve anormal
servikal sitolojik testi (CVS) sonuglarinin kolposkopik degerlendirmesi ve antenatal ve postpartum dénemde sitolojik ve histopatolojik
sonuglarinin karsilastiriimasi amagland.

Gereg ve Yontem: 2022-2025 yillari arasinda rutin antenatal takiplerinde alinan serviks uteri kanser tarama testlerinde HPV pozitif ve
anormal sitolojik sonuglari olan 25 yas lizeri 32 gebe galismaya dahil edildi. Calismamiz gebelik siirecinde bagvuran kadinlardan ilk muaye-
nede HPV ve servikovajinal smear testi alinan ve sonuglarinda high risk HPV pozitif ve/veya anormal sitolojik degisiklikler olan olgulardan
olugmaktadir.

Bulgular: Calismamizin genel sonuglarina bakildiginda; postpartum 6. ayda alinan smear sitolojisine gére displazi izlenmeyen grupta displazi
izlenen gruba gére NILM (Negative intraepitelyal lezyon veya malignite) yani iyilesme oranlarinin %46 ya karsilik %1 | gibi daha yiiksek oldugu
ve iki grup arasinda istatistiksel anlamli farklilik izlendi (p=0.038). Postpartum 6. haftada yapilan kolposkopik degerlendirme ve alinan biyopsi
sonuglarinin antenatal dénemde yapilan kolposkopik degerlendirme ve biyopsi sonuglari ile kargilastirildiginda; tim olgularin %9’unun prog-
rese, %63'iniin persiste kaldigi ve %28'inin ise regrese olduklari izlendi. Ozellikle dogum seklinin histopatolojik sonuglara etkisi ve buna bagli
oranlara bakildiginda ise normal spontan vajinal dogumda 6 olguda %38 ve sezaryen dogumda ise 3 olgu %19 oraninda regresyon oranlarini
oldugu ve normal dogum sonrasi regresyon oranlarinin anlaml yiiksek oldugu goriildii.

Sonug: Gebelik siirecinde alinan ve yiiksek risk HPV porzitif ve/veya anormal sitolojik test sonuglarina gére olgulara kolposkopik degerlendi-
rilmesinin yani sira gebelik siirecinde sadece konservatif yaklagim ve postpartum dénemde kolposkopi ve biyopsi yaklagimi rahatlikla yapilabilir.

Anahtar Sozciikler: Antenatal ddnem; human papillomaviriis; kolposkopi; postpartum dénem; servikal sitoloji.
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INTRODUCTION

Nuran Kuguk,?

Nahide Haykir Zehir,? ® Yasemin Akin?

ABSTRACT

Objective: Our study aimed to evaluate the demographic characteristics, clinical presen-
tations, metabolic disorders, radiological findings, and treatment outcomes of pediatric pa-
tients diagnosed with urinary stone disease in a pediatric nephrology outpatient clinic.

Methods: A retrospective, descriptive study was conducted involving 256 pediatric patients
aged between 0-18 years, diagnosed with urinary stone disease from January to December
2016. Clinical data, laboratory results, radiological findings, and treatments were collected
from patient files and analyzed statistically.

Results: Among the patients, 52.3% were male, and the median age was 39.5 [15.0-87.0]
months. The most common reason for presentation was known urinary stone disease fol-
low-up (21.5%), followed by abdominal pain and restlessness. A positive family history of
urinary stone disease was noted in 61.3%, and parental consanguinity was observed in 5.5%.
Metabolic abnormalities were detected in 57% of cases, most frequently hypocitraturia
(34.4%), hypercalciuria (20.7%), and hyperoxaluria (17.9%). Hypocitraturia was more preva-
lent in older children, while hypercalciuria was more common in infants. Medical treatment
was initiated in 70.7% of patients, primarily with potassium citrate (69.1%). Surgical inter-
ventions included extracorporeal shock wave lithotripsy (12.6%), percutaneous nephrolitho-
tomy (2%), and open surgery (3.1%).

Conclusion: Pediatric urinary stone disease commonly presents with metabolic distur-
bances, particularly hypocitraturia, and frequently involves familial predisposition. Early di-
agnosis through appropriate imaging and metabolic screening, followed by targeted medical
management, is essential for preventing renal complications and reducing the need for sur-
gical interventions.

age at diagnosis is reported to be between 4.2 and 9.4
years.’! Hereditary factors should be considered in chil-

Pediatric urinary stone disease (USD) is the formation of
stones in the urinary tract in children, mainly in the kid-
neys, ureters, or bladder. This clinical condition is prevalent
among the paediatric population. The global prevalence of
USD in children has been rising yearly, with the most sig-
nificant increase among adolescents aged 10 to 14.I" Over
the past 25 years, the annual incidence of pediatric USD
has grown globally from 6% to 0%.['2 Urinary stone dis-
ease has been identified as an endemic disorder in Tirkiye,
affecting 10% to 20% of the pediatric population.t!

Socioeconomic, climatic, and dietary factors have been
identified as the primary contributors to the prevalence
of kidney stones.! Genetic and underlying systemic dis-
eases have also been implicated in paediatric populations.
(131 While USD is observed in children of all ages, the mean

dren diagnosed outside this age range.l!

While the etiology of USD in children is often not dis-
cernible, metabolic causes have been reported with in-
creased frequency in recent years. The underlying meta-
bolic disorder is present in at least 10-70% of children with
USD.B!

The absence of clarity regarding the classical signs and
symptoms of USD in children, when compared with adults,
results in delayed diagnoses, which can potentially lead to
growth retardation, chronic pyelonephritis, or even end-
stage renal disease.l! In contrast, the incidence of chronic
renal failure is highest in idiopathic calcium oxalate stones,
inherited metabolic disorders such as adenine phospho-
ribosyltransferase (APRT) deficiency, cystinuria, Dent
disease, familial hypomagnesemia with hypercalciuria and
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nephrocalcinosis (FHHNC), and primary hyperoxaluria
(PH) all frequently cause chronic kidney disease (CKD)
and may progress to end-stage renal disease (ESRD).]
Therefore, early identification, accurate diagnosis, and
close clinical monitoring of patients with these inherited
metabolic disorders are essential to reduce morbidity and
prevent long-term renal complications.

Our study aimed to examine pediatric patients with USD
who were followed up in our clinic for one year and to
evaluate the frequency and various features.

MATERIALS AND METHODS

Study Design

This is a retrospective, observational, descriptive study
conducted at the pediatric nephrology outpatient clinic.

Study Population

Our study included pediatric patients between 0 and 18
years of age diagnosed with USD based on clinical symp-
toms and confirmed by ultrasonography or other radi-
ological imaging methods, between January 2016 and
December 201 6. Patients with incomplete data, prior gen-
itourinary surgeries, or systemic diseases affecting calcium
or oxalate metabolism were excluded from the analysis.

Ethical Approval and Informed Consent

Our study was conducted according to the Declaration of
Helsinki. Ethical approval was obtained from the Kartal Dr.
Litfi Kirdar Training and Research Hospital Ethics Com-
mittee (No: 2017/514/104/4, Date: 28/03/2017).

Data Collection and Variables

Demographic characteristics such as age and sex, family
history of USD, parental consanguinity, presenting symp-
toms, laboratory findings, metabolic evaluation results,
stone location, imaging modalities, and treatment ap-
proaches were extracted from hospital records using a
standardized data abstraction form.

Metabolic evaluation included 24-hour urine analyses, in-
cluding calcium, oxalate, citrate, uric acid, and spot urine
tests corrected for creatinine. Hypercalciuria, hyperoxal-
uria, hyperuricosuria, hypocitraturia, and cystinuria were
defined according to standard pediatric reference ranges.
The stone location was categorized as unilateral or bilat-
eral.

Statistical Analysis

All statistical analyses were performed using the Jamovi
program (Version 2.6) [Computer Software]. The vari-
ables were investigated using a visual histogram and
Shapiro-Wilk’s test to determine whether or not they
were normally distributed. Descriptive analyses were pre-
sented using median and interquartile range for non-nor-
mally distributed data. Categorical variables were analyzed
using the chi-square test. The one-way ANOVA test was

used to compare multiple groups. P-values were adjusted
using the Bonferroni correction method. A p-value <0.05
was considered statistically significant.

RESULTS

Among the 256 patients included in the study, urinary
tract anomalies were identified in 22 patients (8.6%). Most
patients (66.8%, n=171) had no comorbid conditions. Pre-
maturity (6.3%), congenital heart disease (3.5%), growth
retardation (2.3%), undescended testes (2.0%), and hy-
pothyroidism (2.0%) were the most frequently observed
associated conditions. Other systemic diseases were re-
ported in 13.7% of the cohort (Table ).

The most common reasons for admission were follow-
up of previously diagnosed USD (21.5%), abdominal pain
(10.5%), restlessness (8.6%), and hematuria (5.5%). Other
complaints included urinary tract infection (3.9%), red
discoloration or visible stones in the diaper (3.5%), uri-
nary symptoms such as dysuria or incontinence (5.9%),
and a smaller number of patients presented with fever,
flank pain, or constipation. A considerable proportion of
patients (27.8%) were diagnosed incidentally through ab-
dominal or urinary tract ultrasonography performed for
unrelated complaints. A statistically significant difference
was found in symptom distribution across age groups
(p<0.0001), with restlessness predominating in the 0-2
age group, hematuria in the 2-5 age group, and abdominal
pain in children older than 5 years (Table I).

Renal stones were localized to the left side in 105 patients
(41.5%), the right side in 57 (22.5%), and bilaterally in 68
(26.9%) (Table 2). Renal ultrasonography revealed macro-
calculi in 162 patients (63.3%), microcalculi in 60 (23.4%),
and medullary nephrocalcinosis in 34 (13.3%). There was a
statistically significant difference in stone size distribution
across age groups (p<0.001) (Table 3).

Metabolic evaluation revealed hypocitraturia in 109 pa-
tients (50.7%), hyperuricosuria in 56 (28.3%), hyperox-
aluria in 59 (28.2%), hypercalciuria in 56 (23.3%), and
cystinuria in 2 patients (0.89%). Multiple abnormalities
were noted in a subset of patients. Additional laboratory
findings included proteinuria in 70 patients (30.7%), ele-
vated spot urine Na/K ratio in 31 (21.2%), pyuria in 34
(13.2%), hematuria in 32 (12.5%), and positive urine cul-
tures in 18 (7.1%). There were no statistically significant
differences between age groups regarding the presence of
hypercalciuria (p=0.227), hypocitraturia, hyperoxaluria, or
cystinuria (p>0.05) (Table 4). The etiology of USD could
not be identified in 47.7% (n=122) of the patients.

Of all patients, 154 (60.1%) received medical therapy, with
potassium citrate being the most commonly prescribed
agent. Surgical intervention was required in 45 patients
(17.6%), including extracorporeal shock wave lithotripsy
(12.6%), percutaneous nephrolithotomy (2%), and open
surgery (3.1%) (Table 5).
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Table I. Demographic and clinical characteristics of Family History, n (%)

pediatric patients with urinary stone disease Parental consanguinity
None 242 (94.5)
R 2 9 (3.5)

Demographics 3 3(12)

Gender, n (%) 4 2(0.8)
Ferrele 122 (47.7) Family history of USD
Male 134 (52.3) None 99 (38.7)
Age, median [IQR] 39.5 [15.0-87.0] e 33 (20.7)

Mode of delivery, n (%) 2 96 (37.5)
Vaginal 183 (71.8) 3 8.0
ClasaEan 72 (282) Reason for Admission, n (%)

Neonatal History, n (%) Follow-up for known USD 55 (21.5)
Prematurity 16 (6.3) Incidental US for non-nephrology reasons 37 (14.5)
NICU admission 47 (18.4) US for other nephrological conditions 34 (13.3)
Oxygen therapy 31 (12.1) Abdominal pain 27 (10.5)
Antibiotic therapy 35 (13.7) e 22 (8.6)

Vitamin and Supplement, n (%) AR 14(5.5)

PP
Usage of vitamin D 255 (99.6) A (R

Duration of vitamin D use vemiing 8.5)
One year 255 (99.6) Red color or visible stones in the diaper 9 (3.5)
Two years 1 (0.4) Urinary incontinence 7(2.7)
Additional vitamin use 16 (6.3) Fever . ()

Additional medical conditions, n (%) Dysurl.a . 5
None 171 (66.8) Constlpat|.0n . 3(1.2)
Congenital heart disease 9 (3.5) Foul-smelling urine 3(1.2)
Growth retardation 6 (2.3) AEL S 3(12)
Undescended testis 5(2) ) . ) )

. IQR: Interquartile range, NICU: Neonatal intensive care unit, MTHFR:
7 e 5 (&) Methylene tetrahydrofolate reductase, UPJ: Ureteropelvic junction,
A 4(1.6) CKD: Chronic Kidney Disease, RTA: Renal Tubular Acidosis, AME:
Cerebral palsy 3(1.2) Apparent Mineralocorticoid Excess, AKI: Acute Kidney Injury, USD:
Hydrocephalus 3(1.2) Urinary Stone Disease, US: Ultrasonography, UTI: Urinary Tract In-
Autism 3(1.2) fection.
MTHFR gene mutation 3(1.2)
Epilepsy 2 (0.8)
Myelomeningocele 2 (0.8)
Retinopathy of prematurity 2 (0.8)
Food allergy 2 (0.8)

Other Nephrology Conditions, n (%)

None 228 (89) Table 2. Radiological findings of pediatric patients with
UPJ obstruction 4(l.6) urinary stone disease
Polycystic kidney disease 3(1.2)
Neurogenic bladder 3(1.2) Uktrasonography
CKD 2(0.8) Renal stone, n (%)
Hydronephrosis 2 (0.8) Right 57 (22.3)
RTA type 2 2 (0.8) Left 105 (41.0)
Hypoplastic kidney 2 (0.8) Bilateral 68 (26.6)
Renal agenesis 2 (0.8) Renal stone maximum size, median [IQR]
AME syndrome 2 (0.8) Right 3.00 [2.50-4.22]
Ectopic kidney 1 (0.4) Left 3.00 [2.37-4.07]
Megaureter 1 (04) Medullary Nephrocalcinosis, n (%) 11 (4.3)
eeEies sy L (i) Ureteral stone, n (%) Il (4.3)
SN ey () Pelvicaliectasis, n (%) 25 (9.9)
AKI H04) Calycectasis, n (%) 23 (9.1)
RTA Type | 1 (0.4) .

. Ureterectasis, n (%) 15 (5.9)
Solitary renal cyst 1 (0.4) ) ) )
it ek G I (0.4) Direct urinary system radiography, n (%) 1 (0.4)

IQR: Interquartile range
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Table 3. Age group—based distribution of renal stone size

n (%) Macrocalculi Microcalculi Medullary p

Total count 162 (63.3) 60 (23.4) 34 (13.3) <0.012

<2 age 55 (34) 41 (68.4) 4(11.8)

2 to 5 age 39 (24) 8 (13.3) 5(14.7)

>5 age 68 (42) Il (18.3) 25 (73.5)

Table 4. Metabolic abnormalities identified in urinary stone disease according to age

n (%) Total <2 age 2 to 5 age <5 age p

Hypocitraturia 88 (34,4) 30 (34) 18 (20.5) 40 (45.5) >0.1

Hypercalciuria 38 (14.8) 14 (36.8) 12 (31.6) 12 (31.6) >0.1

Hyperoxaluria 16 (6.3) 6 (37.5) 6 (37.5) 4 (25) >0.1

Cystinuria 2 (0.8) | (50) 0 (0) | (50) >0.1

Cystinosis 2 (0.8) | (50) | (50) 0 (0) >0.1
A key distinguishing feat f tudy is th -related

Table 5. Treatment modalities applied to pediatric €y CISHNUIShINg Teature of our study IS the age-refate

urinary stone disease patients

n (%)

Medical 181 (70.7)
Potassium citrate 177 (69.1)
Hydrochlorothiazide 2 (0.8)
Tiopronin 1 (0.4)
Cysteamine bitartrate 1 (0.4)
Surgery 45 (17.6)
Extracorporeal shock wave lithotripsy 32 (12.6)
Percutaneous nephrolithotomy 5(1.9)
Open surgery 8 (3.1)

DISCUSSION

Our study gives pediatric USD by providing a detailed,
age-specific analysis of clinical presentation, metabolic risk
factors, stone characteristics, and treatment outcomes in
a well-defined pediatric population from Tiirkiye, a known
endemic region.

The existing literature shows that USD is more prevalent
in males (3,13), while concurrent studies demonstrate a
higher incidence of the condition in females.>®" In our
study, the male-to-female ratio was 1.09, and USD was
more prevalent in male subjects, consistent with the exist-
ing literature. As reported worldwide, urinary tract stones
can occur at any age, with the mean age at diagnosis in
children ranging from 7.3 to 9.4 years (spanning from 0.2
to 15 years).["!%'"1 Our study comprised 46.09% of sub-
jects aged 0-2 years, 17.19% of subjects aged 2-5 years,
and 36.72% of subjects aged over 5 years. The mean age
of girls was 4.511£4.24 years, and the mean age of boys was
4.05+4.09.

variability in symptomatology. Ve found that infants under
two years old most commonly presented with restlessness
or were asymptomatic, while in older children often re-
ported abdominal or flank pain. The statistically significant
age-related differences in presenting symptoms (p<0.0001)
highlight the need for age-specific diagnostic awareness.
Additionally, this pattern emphasizes the importance of
being vigilant for urinary system disorders in young chil-
dren who present with vague or behavioral symptoms.['Z
Moreover, in 27.8% of patients, USD was diagnosed inci-
dentally through imaging conducted for unrelated reasons.
This finding aligns with literature emphasizing the role of
ultrasonography in detecting asymptomatic stones due to
its accessibility and safety.l'’] Routine imaging in high-risk
pediatric populations may facilitate early detection and
timely intervention.

Metabolic risk factors were identified in 57% of our pa-
tients, supporting the idea that pediatric USD is often
linked to underlying metabolic issues. Hypocitraturia
was the most common abnormality in our cohort, sur-
passing hypercalciuria, which was traditionally considered
the main metabolic etiology cause. This trend matches
recent studies indicating a shift toward hypocitraturia as
the leading risk factor in pediatric populations.l'? Hyper-
calciuria ranked second overall but was more common
among infants, although this was not statistically signifi-
cant, whereas hypocitraturia and hyperoxaluria were more
common in older children. This age-related variation has
also been seen in a national multicenter study by Bastug
et al.,B! which reported similar patterns. Additional find-
ings included cases of hyperoxaluria, hyperuricosuria, and
cystinuria. These findings highlight the need for compre-
hensive metabolic screening in all pediatric stone formers
to enable timely diagnosis, targeted treatment, and pre-
vention of recurrence.
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Our study found that regarding stone size, 75.3% of pa-
tients had macrocalculi, while 24.7% had microcalculi. We
observed that microcalculi were significantly more com-
mon in the 0—2-year age group (p=0.002), likely due to the
increased use of high-resolution ultrasonography in young
patients. This finding contrasts with the results of Melek
et al,l'! who reported that microcalculi were present in
35.8% of their patients. The lower rate of microcalculi in
our cohort may be explained by differences in the defini-
tion threshold for stone size, operator dependency of ul-
trasonographic evaluation, or referral bias toward sympto-
matic patients with larger calculi. The higher frequency of
microcalculi in younger children underscores the impor-
tance of early imaging. Therefore, early detection through
routine ultrasonography in high-risk infants may allow for
timely intervention or close monitoring, potentially avoid-
ing the progression to clinically significant macrocalculi.

A positive family history, present in 61.3% of our patients,
and parental consanguinity (5.5%) were notable risk fac-
tors. First-degree relatives accounted for 37.5% of familial
cases. These findings parallel those of Amancio et al., ']
who found familial clustering in 85% of cases, with 20.7%
involving first-degree relatives. The concordance supports
the theory that genetic predisposition, particularly when
combined with metabolic abnormalities, plays a crucial
role in pediatric USD.

Renal stones were observed in 89.8% of our patients,
ureteral stones in 4.3%, and medullary nephrocalcinosis
in 4.3%. No bladder or urethral stones were found. These
findings differ from those of Ece et al.’! and Amancio et
al.I'"® who reported a higher frequency of lower urinary
tract involvement. The predominance of renal localiza-
tion in our cohort may be attributed to earlier detection
through routine ultrasonography.

Our findings also reinforce the importance of metabolic
evaluation, particularly in patients with a positive family
history or consanguinity. Identification of correctable
metabolic abnormalities allows for effective intervention,
prevention of recurrence, and preservation of renal func-
tion. Regular follow-up and personalized management are
essential components of care in pediatric USD.

Medical therapy was started in 70.7% of cases, mainly us-
ing potassium citrate (97.8%), reflecting its effectiveness
in hypocitraturia, hyperuricosuria, and cystinuria. This is
consistent with existing literature recommending potas-
sium citrate for hypocitraturia and its benefits in other
metabolic disorders, including hyperuricosuria and cystin-
uria.>'®!7l Rare metabolic conditions such as cystinosis
and cystinuria were managed with targeted agents like
cysteamine and tiopronin. Our individualized treatment
strategy-incorporating pharmacologic therapy, dietary
counseling, and metabolic monitoring-may have contrib-
uted to reducing the need for invasive procedures.

This study has several limitations. First, its retrospective
design restricts the ability to establish causality and is
subject to potential biases related to data recording and

completeness. Second, since it is a single-center study,
the findings may not be generalizable to broader pediatric
populations. Third, there was no availability of long-term
follow-up data regarding stone recurrence, renal function
outcomes, and treatment adherence, which prevents a
thorough assessment of the effectiveness over time. Fu-
ture prospective multicenter studies with longer observa-
tion periods are needed to address these limitations.

Conclusion

Our study contributes to the understanding of the mul-
tifactorial nature of pediatric USD in an endemic setting,
with a focus on age-specific clinical features, metabolic risk
factors, and family history. The prevalence of hypocitra-
turia, especially in older children, along with hypercalciuria
in infants, may indicate a shifting metabolic profile that re-
quires age-specific evaluation methods. Early imaging, par-
ticularly in high-risk or asymptomatic children, can detect
microcalculi and help prevent disease progression. While
further research is needed, our findings may support the
utility of comprehensive metabolic screening and individu-
alized treatment approaches in select patient populations.
Although it is a retrospective, single-center study, it may
offer valuable insights into the current landscape of pedi-
atric USD and underscores the importance of early diag-
nosis and customized management to improve long-term
kidney health.

Ethics Committee Approval

The study was approved by the Health Sciences University,
Kartal Dr. Lutfi Kirdar City Hospital Ethics Committee
(Date: 28.03.2017, Decision No: 2017/514/104/4).
Informed Consent

Retrospective study.

Peer-review

Externally peer-reviewed.

Authorship Contributions

Concept: .U, NK, N.HZ, YA, Design: .0, NK,
N.H.Z, YA, Supervision: LU, N.K, N.H.Z, YA.; Data
coIIectiqu &/or processing: 1.U,; Analy§i§ and/or interpre-
tation: L.U., N.LK,; Literature search: |.U., N.K.; Writing:

i.U., N.K., N.H.Z., Y.A; Critical review: .U., N.K., N.H.Z.,
YA.

Conflict of Interest

None declared.

REFERENCES

1. Zhang ZG, Lin QC, Zhou QY, Xu NE, Zheng DQ, Pan QZ, et al.
Trend analysis of pediatric urolithiasis prevalence from 1990 to 2021
in the BRICS. Front Pediatr 2025;13:1551046. [CrossRef ]

2. Tasian GE, Ross ME, Song L, Sas DJ, Keren R, Denburg MR, et
al. Annual incidence of nephrolithiasis among children and adults
in South Carolina from 1997 to 2012. Clin ] Am Soc Nephrol
2016;11:488-96. [CrossRef]

3. Bastug F, Agbas A, Tiilpar S, Yildirim ZNY, Cigek N, Giinay N, et

al. Comparison of infants and children with urolithiasis: A large case


https://doi.org/10.3389/fped.2025.1551046
https://doi.org/10.2215/CJN.07610715

272 South. Clin. Ist. Euras.

series. Urolithiasis 2022;50:411-21. [CrossRef | 11. Erbagci A, Erbagci AB, Yilmaz M, Yagci E, Tarakcioglu M, Yurtseven
4. Bush NC, Xu L, Brown BJ, Holzer MS, Gingrich A, Schuler B, et al. C, et al. Pediatric urolithiasis--evaluation of risk factors in 95 chil-

Hospitalizations for pediatric stone disease in United States, 2002- dren. Scand ] Urol Nephrol 2003;37:129—-33. [CrossRef ]

2007.J Urol 2010;183:1151~6. [CrossRef ] 12. Dénger U, Incekas C, Giilleroglu KS, Baskin E. Pediatric urinary
5. Ece A, Ozdemir E, Giirkan E Dokucu Al, Akdeniz O. Character- stone disease: A 10-year single-center experience from Tiirkiye.

istics of pediatric urolithiasis in south-east Anatolia. Int ] Urol Turk Arch Pediatr 2025;60:29—33. Erratum in: Turk Arch Pediatr

2000;7:330—4. [CrossRef] 2025;60:247. [CrossRef ]

6. Sarica K. Pediatric urolithiasis: Etiology, specific pathogenesis and 13. Gokeas C, Horuz R, Akea O, Cetinel CA, Cangiiven O, Kafkash A, et
medical treatment. Urol Res 2006;34:96—101. [CrossRef |

7. Edvardsson VO, Goldfarb DS, Lieske JC, Beara-Lasic L, Anglani E, sults of SWL: A preliminary prospective randomized study. Int Urol
Milliner DS, et al. Hereditary causes of kidney stones and éhronic Nephrol 2012;44:1357—62. [CrossRef]
kidney disease. Pediatr Nephrol 2013;28:1923-42. [CrossRef ]

8. Sas DJ, Becton LJ, Tutman J, Lindsay LA, Wahlquist AH. Clinical,
demographic, and laboratory characteristics of children with nephro-
lithiasis. Urolithiasis 2016;44:241—6. [CrossRef ]

9. Walton RE Yeh C, Shannon R, Rosoklija I, Rague J T, Johnson EK, et

al. Variation in care between pediatric and adult patients presenting

al. The effect of citrate replacement in hypocitraturic cases on the re-

14. Melek E, Giilleroglu KS, Bayrake1 US, Aygiin C, Baskin E. Clinical
and metabolic features of kidney stones in children. Turk J Pediatr
Dis 2015;10:40—5. [CrossRef ]
15. Amancio L, Fedrizzi M, Bresolin NL, Penido MG. Pediatric uro-
lithiasis: Experience at a tertiary care pediatric hospital. ] Bras Nefrol

2016;38:90-8. [CrossRef]

with nephro]ithiasis to tertiary care pediatric emergency departments

in the United States (2009-2020). ] Pediatr Urol 2022;18:742.e1— 16. Lee ST, Cho H. Metabolic features and renal outcomes of urolithiasis
ell. [CrossRef ] in children. Ren Fail 2016;38:927—-32. [CrossRef]

10. Ozokutan BH, Kiigiikaydin M, Giindiiz Z, Kabaklioglu M, Okur H, 17. Spivacow FR, Negri AL, Polonsky A, Del Valle EE. Long-term
Turan C. Urolithiasis in childhood. Pediatr Surg Int 2000;16:60-3. treatment of renal lithiasis with potassium citrate. Urology
[CrossRef] 2010;76:1346-9. [CrossRef]

~
Pediatrik Nefroloji Polikliniginde Uriner Sistem Tas Hastaligi Tanisi Alan Hastalarin

Degerlendirilmesi

Amag: Bu calismada, pediatrik nefroloji polikliniginde Uriner sistem tag hastaligi tanisi alan gocuk hastalarin demografik 6zelliklerinin, klinik
basvuru sekillerinin, metabolik bozukluklarinin, radyolojik bulgularinin ve tedavi sonuglarinin degerlendirilmesi amagland.

Gereg ve Yontem: Bu retrospektif, tanimlayici galismaya, Ocak 2016 ve Aralik 2016 tarihleri arasinda iiriner sistem tas hastalig tanisi alan
0-18 yas arasi 256 gocuk hasta dahil edildi. Hastalarin klinik verileri, laboratuvar sonuglar, radyolojik bulgulari ve uygulanan tedavi yéntemleri
hasta dosyalarindan elde edilerek istatistiksel olarak analiz edildi.

Bulgular: Hastalarin %52.3’u erkekti ve ortanca yas 39.5 [15.0-87.0] ay olarak belirlendi. En sik basvuru nedeni bilinen tas hastaligi takibi
(%21.5) olup bunu abdominal agri ve huzursuzluk izledi. Hastalarin %6 1.3’tinde aile 6ykiisii pozitifti, %5.5’inde ise ebeveynler arasinda akraba
evliligi mevcuttu. Metabolik anormallikler olgularin %57’sinde tespit edildi; en sik saptananlar hipositraturi (%34.4), hiperkalsitiri (%20.7)
ve hiperoksaliiri (%17.9) idi. Hipositraturi daha gok biiyiik gocuklarda, hiperkalsiiiri ise bebeklerde daha yaygin olarak gézlendi. Hastalarin
%70.7’sine medikal tedavi baslandi ve bunlarin %69.1’inde potasyum sitrat kullanildi. Cerrahi girisimler arasinda ekstrakorporeal sok dalga
litotripsi (%12.6), perkiitan nefrolitotomi (%2) ve agik cerrahi (%3.1) yer aldi.

Sonug: Pediatrik uriner sistem tas hastaligi siklikla metabolik bozukluklarla, &zellikle hipositraturi ile iligkili olup ailevi yatkinlik gésterebilir.
Uygun goriintiileme ve metabolik tarama ile erken tani konulmasi, ardindan hedefe yonelik medikal tedavinin baglanmasi, renal komplikas-
yonlarin énlenmesi ve cerrahi girisim gereksiniminin azaltiimasi agisindan 6nemlidir.

Anahtar Sozciikler: Metabolik bozukluk; pediatrik nefroloji; tiriner sistem tas hastaligi.
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ABSTRACT

Objective: High-flow nasal oxygenation (HFNO) is a well-established preoxygenation tech-
nique in non-pregnant patients. However, its efficacy in term parturients remains uncertain,
with some studies reporting suboptimal results. Moreover, data on neonatal outcomes in
this population are limited. To evaluate the effects of HFNO on neonatal outcomes in par-
turients undergoing cesarean section under general anesthesia, focusing on Apgar scores
as the primary outcome and umbilical cord venous blood gas parameters as the secondary
outcome.

Methods: Following Ethics Committee approval and clinical trial registration (NCT03903003),
102 term parturients were randomized into two groups: HFNO (n=50) and conventional
face mask preoxygenation (n=52). The HFNO group received oxygen at 60 L/min, while the
conventional group received 100% oxygen at |0 L/min. Induction was initiated once end-tidal
oxygen (etO) reached 90%, and oxygenation continued during intubation. Neonatal Apgar
scores at | and 5 minutes, umbilical cord venous blood gas values, and maternal hemody-
namic parameters were recorded.

Results: The HFNO group showed significantly higher Apgar scores at both | minute (9
(3-10) vs. 8 (3-10); p<0.001) and 5 minutes (10 (7-10) vs. 10 (4-10); p<0.001) compared to
the conventional group. Cord venous blood gas parameters were comparable between the
groups.

Conclusion: HFNO use for preoxygenation before and during induction in parturients
undergoing cesarean section improved neonatal Apgar scores compared to conventional

face mask oxygenation. These findings support HFNO as a safe and effective preoxygenation
method in obstetric anesthesia.

90% FeO2 was reached, hypoxia during tracheal intuba-
tion was reported in 19% of the patients.’! Besides, severe

Pregnancy is characterized by respiratory and cardiovas-
cular system changes. Functional residual capacity is de-
creased, and minute ventilation is increased in pregnant
women. On the other hand, oxygen consumption is in-
creased.! Therefore, airway management can become
complicated.” The incidence of hypoxemia occurring dur-
ing general anesthesia in pregnant women is common and
can lead to serious fatal outcomes in both maternal and
fetal terms. In a prospective multicenter study, preoxygena-
tion was performed by giving oxygen with a flow of at least
12 L/min, and although induction was started after at least

hypoxia was reported in 9.4% of the patients. In another
study on parturients, it was reported that the incidence of
severe hypoxia resulting in SpO, below 85% in induction
was 2%.11 Re-oxygenation after hypoxia brings the risk of
aspiration pneumonia. The failure rate of preoxygenation
with conventional methods has been reported as 30% in
the non-pregnant population, and similarly 29% in the preg-
nant population.®® The technique of applying preoxygena-
tion with conventional methods in pregnant women is also
controversial. It has been argued that four vital capacity
breaths are effective.l”? On the other hand, it has been re-
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ported that this is ineffective and requires eight vital capac-
ity breaths.®! The effectiveness of High-Flow Nasal Oxy-
genation (HFNO) for pre-oxygenation has been proven in
non-parturient patients.”? Its use is recommended during
preoxygenation in the DAS difficult airway management
guideline.l'” However, HFNO outcome in pregnant women
are also controversial. In a study conducted in term par-
turients, a worse outcome was reported.'! In another
study, it was concluded that preoxygenation with HFNO
is inadequate in term pregnant women and further studies
are needed.'” Au et al.l¥! reported that the time period
required for effective preoxygenation in parturients could
not be determined. Our primary outcome measurement
was the st and 5th min. Apgar scores in the newborn. Se-
condary outcome measurement was the intergroup com-
parison of cord blood gas analysis.

MATERIALS AND METHODS

This study protocol was reviewed and approved by Ko-
caeli University Clinical Research Ethics Committee (No:
2018/506, Date: 27/11/2018) Written informed consent
was obtained from all participants prior to study enroll-
ment. The study was conducted in accordance with the
Declaration of Helsinki. This clinical trial was registered
before patient enrollment.

This research is a prospective randomized study. Following
the University Ethics Committee approval, the study was
registered at clinical trials.gov (NCT03903003). The study
was carried out on 106 term parturients undergoing elec-
tive caesarean section between January |, 2019 and De-
cember 31, 2019. All patients provided written informed
consent prior to enroliment, and the study was conducted
in accordance with the principles of the Declaration of
Helsinki. Inclusion criteria were the age between I8 and
40 years old, no known respiratory disorder, patients
who refuse neuraxial block and are scheduled for elective
surgery, American Society of Anesthesiologists risk score
2 and a gestational age between 37 and 4| weeks. Patients
were randomized into two groups: Group | (HFNO,
n=50) and group 2 (conventional, n= 52). Randomization
was performed using Random Integer Generator software
(https: www.random.org). While patients and anesthesi-
ologists administering anesthesia were not blinded due to
the nature of the intervention, the anesthesiologist re-
sponsible for evaluating the |- and 5-minute Apgar scores
and performing umbilical cord venous blood gas analysis
remained blinded to group allocation to minimize assess-
ment bias. Premedication was not administered. Patients’
heads were elevated by 25° in the supine position. Preoxy-
genation was performed until the end-tidal oxygen (etO5)
level reached 90% in both groups. In Group | (HFNO),
preoxygenation was initiated with the patients’ mouths
closed, using a fraction of inspired oxygen (FiO;) of 1.0, a
humidifier temperature of 37°C, and a flow rate of 20 L/
min. The flow rate was gradually increased up to 60 L/min
based on patient tolerance.

In Group 2 (conventional face mask), preoxygenation was
performed with a tight-fitting oxygen face mask delivering
100% FiO, at a flow rate of 10 L/min, allowing sponta-
neous tidal volume breathing. Oxygenation continued until
etO, reached 90% in both groups.

General anesthesia induction was performed with iv
propofol 2.5 mg/kg, | mcg/kg fentanyl, 1,2 mg/kg rocuro-
nium. Modified rapid sequence induction was performed.
3] Train of Four (TOF Watch) monitoring was performed
at | Hz intervals, followed by tracheal intubation. Tracheal
tube no. 6.5 or 7 mm were used by direct laryngoscopy. The
time elapsed from the start of holding the laryngoscope
until the end-tidal CO2 trace observation was recorded as
the tracheal intubation duration. The patients were venti-
lated with a tidal volume of 6-8 mL/kg, a respiratory rate
of 12/min, 6 cmH,O PEEP and inspiration: Expiration ratio
of 2. Maintenance was performed with sevoflurane 2% in a
50% mixture of oxygen and air. The demographic data and
hemodynamic parameters were measured. Systolic blood
pressure, diastolic blood pressure, heart rate, peripheral
oxygen saturation values were recorded in preoxygenation
phase, in preoperative period before induction and during
the intraoperative period. Desaturation was defined as
<95% according to the World Health Organization defini-
tion.l'" The |- and 5-minute Apgar scores of the newborn
were recorded. Umbilical cord venous blood gas analysis
was recorded as pH, PaCO,, PaO,, HCO,, lactate, base
deficit and anion gap values.

Statistical Analysis

Mean, standard deviation, median, minimum, maximum,
frequency and percentage values were used in the de-
scriptive statistics of the data. The normality assumption
of the continuous numerical variables was checked sepa-
rately in the groups through Kolmogorov—Smirnov test.
Independent sample t-test was used for the variables that
were normally distributed while Mann-Whitney-U test
was used for those that were not. Statistical analyses were
performed using IBM SPSS Statistics 25.0 (IBM SPSS Statis-
tics for Windows, Version 25.0. Armonk, NY: IBM Corp.)
package program. The significance level was determined as
<0.05 for all analyses.

Sample size calculation

Power analysis of the study was performed through G
Power 3.1.9.2 package program. In a confidence interval
of 95%, the standard effect size of the study, which was
conducted with 102 patients, was found to be 0.50 (effect
size, medium level), the degree of freedom to be |, and the
power of the study to be 0.80.

RESULTS

A total of 5 patients were excluded from the study. One
patient had a BMI>35, two patients had history of diabetes
mellitus type 2 and two patients refused to participate. In
total, data from 102 patients were analyzed.
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The demographic data of groups were similar (p>0.05).
The gestational age values of the groups were not found
similar (p=0.001, Table 1). The tracheal intubation dura-
tion and newborn weights of the groups were found to
be statistically similar (p=0.575 and p=0.397, respectively).
Both Ist and 5th min Apgar scores were found significantly
higher in HFNO group (p<0.001; p=0.001, respectively,
Table 2). In cord venous blood gas analysis comparison,
pH, PaO,, PaCO,, lactate and base deficit values were
found statistically similar (Table 3).

Desaturation was not observed in any patients during
laryngoscopy. The basal SPO, values and the SPO, values
at the end of preoxygenation period were similar in both
groups. The basal heart rates of parturients were statisti-
cally similar. The heart rates and maternal systolic blood
pressure values of groups were similar before and after
preoxygenation period. Before and after preoxygenation
maternal diastolic blood pressure was found significantly
higher in the HFNO group (Table 4).

DISCUSSION

In this prospective randomized study, we compared the
effectiveness of preoxygenation through HFNO with con-
ventional oxygen face mask in patients undergoing elective
caesarean section. Maternal hemodynamic variables and
cord blood venous gas analysis did not change, however
both Ist and 5th min Apgar scores were found to be sig-
nificantly higher in high-flow oxygenation group.

Extending the apneic period with high-flow oxygenation
is successfully applied in pregnant women.['"! To the best
of our knowledge, this study is the first to investigate the
effects of high-flow oxygenation on fetus. Both high-flow
oxygenation prevented the development of maternal desat-
uration, and provided better outcome in newborns. Sirius-
sawakul et al.l'® administered oxygen to parturients using a
nasal cannula with 3 L/min flow, and umbilical cord venous
blood gases and Apgar scores in newborns did not show a
significant difference when compared to pregnant women
breathing room air. However, this study was performed in

Table I. Demographic data of groups

HFNO Group (n:50) Conventional Group (n:52) p*-value
Age (year) 29.50 (18-40) 30 (20-43) 0.976™
BMI (kg/m?) 30 (25-33) 31 (26-38) 0.146™
Gestational age (week) 39 (28-40) 38 (38-40) 0.001™

BMI: Body Mass Index. Data are presented as median (minimum—maximum). ™ Mann-Whitney U test *p<0.05 was considered statistically significant.

Table 2. Comparison of newborn related data between groups
HFNO Group (n:50) Conventional Group (n:52) p*-value

Tracheal Intubation duration (min) I (1-1.5) I (1-2) 0.575™
|-minute Apgar score 9 (3-10) 8 (3-10) <0.001™
5-minute Apgar score 10 (7-10) 10 (4-10) 0.001™"
Weight (kg) 3 (2.7-3.5) 3 (2.8-3.5) 0.397m
Data are presented as median (minimum—maximum). m: Mann-Whitney U test. *p<0.05 was considered statistically significant.
Table 3. The comparison of umbilical cord venous blood gas analysis

HFNO Group (n:50) Conventional Group (n:52) p-value
pH 7.32 (7.27-7.37) 7.33 (7.27-7.37) 0.661™
PO, (mmHg) 34 (16-67) 29 (16-49) 0.078™
PCO, (mmHg) 46.2245.30 47.25+4.79 0.308¢
Lactate 1.49 (0.80-2.90) 1.50 (1.10-2.32) 0.114m
BE -1 (-8-2) -1 (-4-2) 0.642™

Data are presented as meantstandard deviation and median (minimum-maximum). m Mann-Whitney U test, tStudent’s t-test.
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Table 4. Comparison of maternal vital signs between groups
HFNO Group (n:50) Conventional Group (n:52) p*-value

SpO, (%)

Before Preoxygenation 99 (97-100) 99 (97-100) 0.751™

After Preoxygenation 100 (100-100) 100 (100-100) 1.000™
Heart rate (beat/min)

Before Preoxygenation 85 (75-95) 84.50 (70-95) 0.345™

After Preoxygenation 98 (67-109) 97 (84-106) 0.051™
Systolic blood pressure (mmHg)

Before Preoxygenation 124 (110-132) 120 (106-134) 0.345™

After Preoxygenation 126 (118-131) 124 (115-131) 0.134
Diastolic blood pressure (mmHg)

Before Preoxygenation 76.50 (70-85) 72.50 (70-85) <0.001™

After Preoxygenation 80 (75-85) 78 (75-83) 0.045

Data are presented as median (minimum—maximum). m Mann-Whitney U test. *p<0.05 was considered statistically significant.

spontaneously ventilating patients under spinal anesthesia.
Therefore, the respiratory pattern of all patients could not
be standardized. In our study, high-flow oxygen was given
to patients undergoing general anesthesia and the mechan-
ical ventilator parameters were standardized. As a result,
blood gas parameters did not change, but Apgar scores
improved. Although its results have been controversial in
recent years, the effects of high-flow oxygenation in preg-
nant women have begun to be investigated frequently. In a
study comparing the efficacy of preoxygenation methods
performed with HFNO and conventional face masks on
obstetric patients, the authors concluded that preoxy-
genation with HFNO delivered worse performance than
that with face masks in maintaining etO, concentration
above 90%.['! The researchers declared that this could be
because of the problem experienced by the patients in the
HFNO group in keeping their mouths closed and the di-
lutional effect of the air intake. Opening the mouth while
applying high-flow oxygenation reduces the effectiveness
of the method as the amount of leakage increases. Pillai
et all'”l compared the effectivity of high-flow in patients
with open and closed mouths. The authors stated that
high-flow oxygenation was worse with open mouths than
closed ones during the first 3 min of preoxygenation. The
effectivity of closed-mouth high-flow oxygenation was
found equivalent to conventional technique. In our study,
reaching the end tidal oxygen concentration to 90% was
our main goal during preoxygenation. However, a period
exceeding 3 min was not observed in any of the patients.
In order to ensure this, all patients were informed before
obtaining their written consent preoperatively. A dedi-
cated researcher was assigned to observe and keep their
mouths closed during preoxygenation.

Conducted on healthy volunteers, a study compared pre-
oxygenation applications with HFNO and conventional
oxygen face masks. It was stated that the end-tidal O,
concentration in the HFNO group was lower than that in
the face mask group. They concluded that preoxygenation

with HFNO was not a reliable method. However, in this
study, it is noteworthy that the etO, value in the HFNO
group showed a great deal of individual variation when
compared to the face mask group.l'¥! Patient results may
vary depending on body mass index, age, gender or dis-
eases such as preeclampsia or eclampsia.

The Apgar score is a scoring method used worldwide to
assess the condition of the newborn and their response to
resuscitative interventions. Several factors may affect the
Apgar score, including gestational age, maternal diabetes,
BMI, smoking, medications, trauma, infection, hypovolemia,
hypoxemia and low birth weight. In our study these param-
eters were found to be statistically similar. The lower limit
value for a low Apgar score was determined as ‘<7.['*%]
Umbilical cord blood gas analysis is an objective method
that shows the oxygenation and metabolic status of the
newborn at birth.2"?2 In our study, a similarity was ob-
served between groups in terms of pH, pCO, and base
deficit values. In addition, although there was no statisti-
cally significant difference, the pO, value was higher, lactate
level was lower in the HFNO group. We are in the opinion
that these better results might have been the reason for
higher Apgar scores in this study. Obviously further studies
with larger number of patients are needed on this subject.

As the hemodynamic variables were comparable, we con-
cluded that preoxygenation with HFNO is a method that
can easily be tolerated by patients.

Limitations

The major limitation of our study is that the amount of
reactive oxygen species in umbilical cord or maternal
blood samples has not been compared. Supplemental oxy-
gen supplementation is known to increase these species.
Therefore, there is a need for future research on this sub-
ject. The other limitation is the single-centered nature of
our study. Prospective multicenter studies with more pa-
tients are needed.
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Conclusion

In conclusion, preoxygenation with HFNO before gen-
eral anesthesia induction in obstetric patients has positive
effects on the newborn’s Ist and 5th min Apgar scores.
Although further studies are needed, we are in the opinion
that the HFNO preoxygenation method should be more
preferable compared to the preoxygenation method with
conventional oxygen face mask technique in term parturi-
ents.

Ethics Committee Approval

The study was approved by the Kocaeli University Clinical
Research Hospital Ethics Committee (Date: 27.11.2018,
Decision No: 2018/506).

Informed Consent
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ipants. The study was conducted in accordance with the
principles of the Declaration of Helsinki.
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Sezaryenle Dogum Yapan Term Gebelerde YUksek Akim Nazal Kanul Oksijen
Uygulamasinin Yenidogan Sonuclarna Etkisi: Prospektif Randomize Bir Calisma

Amag: Yiiksek akim nazal oksijenasyon (YANO), gebe olmayan hastalarda iyi bilinen bir preoksijenasyon teknigidir. Ancak, term gebelerdeki
etkinligi belirsizligini korumakta olup bazi galismalar yetersiz sonuglar bildirmistir. Ayrica, bu hasta grubunda yenidogan sonuglarina iligkin
veriler sinirlidir. Bu galisma, genel anestezi altinda sezaryen uygulanacak gebelerde YANO’nun yenidogan sonuglarina etkisini degerlendirmeyi
amaglamaktadir. Birincil sonug olarak Apgar skorlari, ikincil sonug olarak ise umbilikal ven6z kan gazi parametreleri incelenmistir.

Gereg ve Yontem: Etik Kurul onayi ve klinik galisma kaydi (NCT03903003) sonrasinda 102 term gebe rastgele iki gruba ayrildi: YANO
grubu (n=50) ve konvansiyonel yiiz maskesi ile preoksijenasyon grubu (n=52). YANO grubuna 60 L/dk hizinda oksijen, konvansiyonel gruba
ise %100 oksijen 10 L/dk hizinda uygulandi. End-tidal oksijen (etO,) diizeyi %90’a ulastiginda indiiksiyon baglatildi ve entiibasyon sirasinda
oksijenasyon siirdiiriildii. Yenidoganlarin |. ve 5. dakikadaki Apgar skorlari, umbilikal ven6z kan gazi degerleri ve maternal hemodinamik
parametreler kaydedildi.

Bulgular: YANO grubunda Apgar skorlari hem |. dakikada (9 (3-10) vs. 8 (3-10); p<0.001) hem de 5. dakikada (10 (7-10) vs. 10 (4-10);
p<0.001) anlamli olarak daha yiiksekti. Kordon ven6z kan gazi parametreleri gruplar arasinda benzerdi.

Sonug: Sezaryen uygulanacak gebelerde preoksijenasyon amaciyla YANO’nun indiiksiyon 6ncesi ve sirasinda kullanimi, konvansiyonel yiiz
maskesi oksijenasyonuna kiyasla yenidogan Apgar skorlarini iyilestirmistir. Bu bulgular, obstetrik anestezide YANO’nun giivenli ve etkili bir
preoksijenasyon yéntemi oldugunu desteklemektedir.

Anahtar Sozciikler: Apgar skoru; sezaryen; preoksijenasyon; yiiksek akim nazal oksijenasyon.
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ABSTRACT

Objective: The objective of this study was to compare the efficacy of a non-hormonal
alternatives, vaginal hyaluronic acid, oral probiotics, to a standard of care therapy, vaginal
estrodiol, for the treatment of genitourinary syndrome of menopause (GSM).

Methods: This prospective study was conducted in the Obstetrics and Gynecology Clinic
of the Education and Research Hospital between June and September 2024. Women with
GSM were assigned to hyaluronic acid vaginal ovules, estradiol vaginal tablets or oral probi-
otics for 8 wk. The primary outcome was the change in the Vaginal Health Index (VHI) score.
Secondary outcomes included changes in the Female Sexual Distress Scale-Revised (FSDS-R)
and the Menopause Rating Scale (MRS).

Results: Sixty participants (vaginal estrogen=20, vaginal HA=20, oral probiotic=20) pro-
vided data at week 8. All three treatment groups showed statistically significant improve-
ments in VHI scores and significant reductions in FSDS-R and MRS scores from baseline to
week 8 (p<0.001) for within-group comparisons). Changes in FSDS-R scores were similar
across all three groups (p=0.176). No treatment-related serious adverse events occurred.

Conclusion: This study found that vaginal estradiol, vaginal hyaluronic acid, and oral probi-
otics led to significant improvements in vaginal health, reductions in sexual distress, and alle-
viation of menopausal symptoms in women with GSM. In addition, oral probiotics and vaginal
hyaluronic acid may represent promising non-hormonal alternatives for the management of
GSM, particularly for women who prefer to avoid hormone therapy.

Attribution-NonCommercial 4.0 International License.

INTRODUCTION

Genitourinary syndrome of menopause (GSM), is a preva-
lent condition affecting a substantial proportion of post-
menopausal women due to the decline in estrogen levels.
[ This estrogen deficiency leads to a cascade of changes in
the vulvovaginal tissues, resulting in thinning of the vaginal
epithelium, decreased vascularity, and reduced lubrication.
Consequently, women experience a wide range of symp-
toms, such as vaginal dryness, pruritus, dyspareunia, and
urinary discomfort, all of which can significantly impair
their quality of life and sexual function. Despite its high
prevalence and substantial impact, GSM remains under-
diagnosed and undertreated in many women, highlighting
the need for effective and acceptable treatment options.

Vaginal estrogen therapy is considered a well-established
and highly effective first-line treatment for GSM.F! By di-
rectly addressing the estrogen deficiency in the vaginal
tissue, topical estrogens, available in various formulations

such as creams, tablets, and rings,[* can effectively allevi-
ate symptoms and improve vaginal health. However, some
women may have concerns about potential systemic ab-
sorption and the long-term safety associated with hor-
mone therapy, leading to a desire for non-hormonal al-
ternatives.

Hyaluronic acid has emerged as a non-hormonal option
for managing GSM symptoms.’! As a natural polysaccha-
ride with significant water-binding capacity, hyaluronic acid
can provide lubrication and hydration to the vaginal mu-
cosa, potentially alleviating dryness and other vulvavagi-
nal athropy-related discomforts.’! While some systematic
reviews suggest that hyaluronic acid has comparable effi-
cacy to vaginal estrogens in improving certain aspects of
GSM,™1 others indicate that estrogen may be superior in
relieving vaginal symptoms and improving objective mark-
ers of vaginal health.I'%''l These inconsistencies highlight
the need for further comparative research.
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Another less conventional approach under investigation
for managing GSM symptom:s is the use of oral probiotics.
The rationale behind this approach lies in the gut-vagina
axis, suggesting that the composition of the gut micro-
biome can influence the vaginal microbiome.l'? Specific
strains of probiotics, particularly Lactobacillus species, are
known to play an important role in sustaining a healthy
vaginal microenvironment by producing lactic acid, which
aids to lower vaginal pH and inhibit the growth of patho-
genic microorganisms.['3] While research on the efficacy of
oral probiotics for GSM is still emerging, and many stud-
ies focus on vaginal probiotics for conditions like bacterial
vaginosis,'*'*] the potential for oral probiotics to positively
impact the vaginal microbiome and alleviate GSM symp-
toms warrants further investigation.

Given the need for more comparative evidence to guide
treatment decisions for postmenopausal women with
GSM, this study aimed to compare the efficacy of vaginal
estradiol, hyaluronic acid, and oral probiotics on vaginal
health, sexual distress, and menopausal symptoms. The
primary objective was to assess and compare the changes
in the Vaginal Health Index (VHI) among the three treat-
ment groups. Secondary objectives included comparing
the effects on sexual distress, as measured by the Fe-
male Sexual Distress Scale-Revised (FSDS-R), and overall
menopausal symptoms, as assessed by the Menopause
Rating Scale (MRS).

MATERIALS AND METHODS

Study Design, Setting, and Ethical Approval

This prospective study was conducted in the Obstetrics
and Gynecology Clinic of the Education and Research
Hospital. Before starting the research, ethical permission
was obtained from the Ethics Committee of the hospi-
tal (Approval No: 2023/514/256/23, Date: 28 August
2023). The study adheres to the tenets of Declaration
of Helsinki. Patient recruitment and data collection took
place between June | and September 1, 2024.

Participant Recruitment and Informed Consent

Postmenopausal women who visited the gynecology out-
patient clinic reporting symptoms of vaginal dryness, itch-
ing, burning, or dyspareunia were invited to participate in
the study. A female healthcare provider thoroughly ex-
plained the study’s purpose, methodology, potential risks,
and benefits in a private consultation room. Each partici-
pant had ample opportunity to ask questions and discuss
any concerns before providing written informed consent.
We emphasized that participation was entirely voluntary
and assured confidentiality, clarifying that all collected data
would be anonymized and used exclusively for research
purposes.

Inclusion and Exclusion Criteria

Inclusion criteria for participation were: Being sexually

active, having serum estradiol levels <20 pg/mL, follicle-
stimulating hormone levels >40 IU/L, a negative Pap smear
result within the past year, no pathological findings sug-
gestive of malignancy on bilateral mammography, no family
history of breast or endometrial cancer, absence of neuro-
logical disorders requiring treatment, no contraindications
to hormone therapy (such as acute thromboembolism or
a history of myocardial infarction), age between 45 and 65
years, at least |2 months of amenorrhea, and the presence
of bothersome vaginal symptoms including dryness, itch-
ing, burning, and/or dyspareunia.

Exclusion criteria were: A history of breast cancer or any
other type of cancer, unexplained genital bleeding, active
thrombophlebitis or a history of estrogen-dependent
thromboembolism, use of any form of hormone therapy
within the 12 months prior to study enrollment, and the
presence of an active vaginal infection.

Interventions

Eligible participants were non-randomly assigned to one of
three treatment groups based on clinical assessment and
patient preference. The three intervention groups were:
(1) Vaginal estradiol group (n=20) received estradiol vagi-
nal tablets (Vagifem 25 mg, Novo Nordisk). The treatment
regimen consisted of one vaginal tablet administered daily
for the first two weeks, followed by a maintenance dose
of one tablet administered twice weekly for the remain-
ing six weeks. (2) Hyaluronic acid group (n=20) received
hyaluronic acid vaginal ovules (Cicatridina, Farma-Derma).
Participants were instructed to insert one vaginal ovule
daily for the entire duration of the 8-week treatment pe-
riod. (3) Oral probiotic group (n=20) received one oral
probiotic capsule daily (Evo probiyotik kapsiil, Evopharm).
Each capsule contained a blend of Lactobacillus acidophilus
(I1x109 CFU), Bifidobacterium longum (Ix109 CFU),
Streptococcus thermophilus (I1x109 CFU), Lactobacillus
bulgaricus (I1x109 CFU), Lactobacillus rhamnosus (1x109
CFU), and 50 mg of inulin. This specific combination of
probiotic strains was chosen based on evidence suggesting
their potential to positively influence the vaginal micro-
biome by promoting the growth of beneficial Lactobacillus
species and contributing to a lower vaginal pH, which in-
hibits the proliferation of pathogens.!'? Inulin was included
as a prebiotic to further support the growth and activity
of the probiotic bacteria.

Participants were provided with detailed instructions on
how to use their assigned treatment and were encouraged
to adhere to the prescribed regimen for the entire 8-week
study period. They were also instructed not to use any
other vaginal treatments or hormone therapies during the
study.

Outcomes

The primary endpoint of this study was the difference in
VHI scores between baseline and the 8-week follow-up
assessment after treatment initiation. The VHI is a clinical
assessment tool used to evaluate vaginal wellness based
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on five parameters: Mucosal thickness, moisture, pH level,
elasticity, and epithelial integrity. Each parameter is graded
on a scale from | (worst condition) to 5 (best condition),
resulting in a total score ranging from 5 to 25. A total VHI
score of |5 or less is generally considered indicative of
vaginal atrophy.'! The VHI was assessed through clinical
inspection by the same experienced gynecologist at both
baseline and week 8.

Secondary endpoints included changes in sexual distress
and menopausal symptoms, evaluated using two validated
instruments: We assessed sexual distress using the Turk-
ish version of the FSDS-R, a |3-item questionnaire mea-
suring distress related to sexual dysfunction. Participants
rated each item on a 5-point Likert scale (0="never” to
4="always”), with total scores ranging from 0-52. A cut-
off score of 211 indicated clinically significant sexual dis-
tress.l'! Participants completed the FSDS-R at baseline
and week 8. Menopausal symptom severity was evaluated
using the MRS questionnaire, which comprises |1 items
across three domains: Somatic (hot flushes, heart discom-
fort, sleep problems), psychological (depressive mood,
irritability, anxiety), and urogenital (sexual problems, blad-
der problems, vaginal dryness). Each item is scored from
0 (asymptomatic) to 4 (extremely severe), yielding a total
score range of 0-44, where higher scores reflect greater
symptom burden.['! Participants completed the MRS at
baseline and week 8.

Endometrial thickness was assessed using transvaginal ul-

trasonography with a 6.5 MHz vaginal endoprobe (Voluson
PRO 730, General Electrics®, USA) at baseline and week 8.

Demographic and clinical characteristics, including age,
gravidity, parity, body mass index (BMI), age at menopause,
duration of menopause, history of surgical menopause,
comorbidities, were recorded at the baseline visit through
patient interviews and review of medical records.

Data Collection Procedures

Data were collected at two time points: At the initial
visit (baseline) before the start of the treatment and af-
ter eight weeks of treatment. At both visits, a thorough
gynecological examination and the assessment of the en-
dometrial thickness via transvaginal ultrasound were per-
formed. Then, participants were asked to complete the
VHI, FSDS-R and MRS questionnaires.

Sample size

Sample size of the study was determined using the G Power
3.1 based on established literature.l'® A 90% statistical
power (I-B) was considered at the 0.05 (a) significance
level, and the two-way ANOVA was used for medium ef-
fect size. The required sample size was computed to be 45
subjects, with |5 patients per group. However, to account
for potential attrition during the follow-up period, 20 pa-
tients were recruited for each group, yielding a total of 60
participants.

Table I. Baseline characteristics
Characteristic Hyaluronic Acid (n=20) Probiotic (n=20) Estradiol (n=20) p-value
Age (years), MeantSD 54.816.6 54.616.5 53.4+4.4 0.724
BMI (kg/m?), Mean+SD 27.7+5.1 28.7+4.4 31.8+4.3 0.019
Parity (median, IQR) 3 (1-6) 3 (1-5) 3 (1-6) 0.658
Mode of Delivery (CS delivery, n (%)) 2 (10.0) 2 (10.0) 1 (5.0) 0.804
Married, n (%) 19 (95.0) 19 (95.0) 20 (100.0) 0.596
Education Level (n (%)) 0.857

Primary 6 (30.0) 4 (20.0) 3 (15.0)

Secondary 5 (25.0) 6 (30.0) 6 (30.0)

High School 1 (5.0 1 (5.0 9 (45.0)

University 6 (30.0) 9 (45.0) 2 (10.0)
Place of Residence, n (%) 0.733

Village 3 (15.0) 4 (20.0) 4 (20.0)

Town 2 (10.0) 1 (5.0 2 (10.0)

District 6 (30.0) 2 (10.0) 6 (30.0)

City 9 (45.0) 12 (60.0) 7 (35.0)

Abroad 0 (0.0) 1 (5.0 1 (5.0
Menopause Age (years), Mean+SD 48.1+2.9 48.8+3.0 47.6+3.4 0.465
Menopause Duration (years), Mean+SD 6.7£5.1 5.9+5.1 5.8+3.5 0.789
Surgical Menopause (n (%)) I (5.0) 1 (5.0) 1 (5.0) 0.596
Endometrial Thickness (mm), Mean+SD 4.8+0.9 4.8+0.8 5.0+0.7 0.813

* p<0.05 considered statistically significant.
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Table I. Demographic and characteristic features of the patients
Scale Time Hyaluronic Acid (n=20) Probiotic (n=20) Estradiol (n=20) p-value*
MeanxSD MeanxSD MeantSD
VHI Baseline 11.40£3.45 12.10+3.06 12.10+2.44 0.700
Week 8 15.20+3.62 18.25+2.82 19.80+1.12 0.001
Change 3.80£1.11 6.15%1.56 7.70+1.38 0.001
p-value® 0.001 0.001 0.001
FSDS-R Baseline 54.45+9.54 56.30+8.46 52.95+9.18 0.508
Week 8 44.45+7.92 43.707.12 41.70+7.40 0.491
Change -10.00+4.03 -12.60+4.83 -11.25+4.40 0.176
p-value® 0.001 0.001 0.001
MRS Baseline 34.60+6.32 39.45+4.67 40.15+4.25 0.002
Week 8 25.15+5.63 24.85+4.67 26.55+4.50 0516
Change -9.45+1.82 -14.60+2.60 -13.60+2.39 0.001
p-value® 0.001 0.001 0.001

VHI: Vaginal Health Index; FSDS-R: Female Sexual Distress Scale-R; MRS: Menopause Rating Scale. ¥: comparison between groups, % comparison

within groups. *p<0.05 considered statistically significant.

Statistical Analysis

Analyses were performed using SPSS version 22.0 (IBM
Corp., Armonk, NY, USA). Continuous variables are re-
ported as meantSD; categorical variables as n (%). Nor-
mality was assessed via Shapiro-Wilk tests with Q-Q plot
verification. Baseline characteristics were compared using
ANOVA (continuous) or x?2 tests (categorical). Within-
group changes (baseline to week 8) were evaluated with
paired t-tests (normal) or Wilcoxon signed-rank tests
(non-normal). Between-group differences at week 8 were
analyzed using ANOVA or Kruskal-Wallis tests, with Bon-
ferroni-corrected post hoc tests for significant findings.
The level of statistical significance was set at p<0.05.

RESULTS

Demographic Characteristics

Table | shows the sociodemographic and baseline clinical
characteristics of the participants in the three treatment
groups. No statistically significant differences were found
between the groups regarding age, parity, mode of deliv-
ery, marital status, education level, place of residence, age
at menopause, duration of menopause, history of surgical
menopause, or baseline endometrial thickness. However,
a significant difference was found in baseline body mass
index (p=0.019), with the vaginal estradiol group having a
significantly higher mean weight and BMI compared to the
vaginal hyaluronic acid and oral probiotic.

Comparison of Scale Scores

As presented in Table 2, all three treatment groups
showed clinically and statistically significant improvements
in vaginal health, as measured by VHI scores, from base-
line to the 8-week follow-up (p<0.001 for each within-

group comparison). The complete descriptive statistics
and comparative results for VHI, FSDS-R, and MRS scores
at both assessment points are detailed for each treatment
arm. The magnitude of this increase was significantly dif-
ferent between the groups (p<0.00| for between-group
comparison of change scores). Post-hoc analysis revealed
that the improvement in VHI was significantly lower in the
hyaluronic acid group (mean change=3.80+1.11) compared
to both the probiotic group (mean change=6.15+1.56,
p=0.001) and the estradiol group (mean change=7.70%1.38,
p<0.001).

All three groups showed a statistically significant decrease
in FSDS-R scores from baseline to week 8 (p<0.001 for
all within-group comparisons), indicating a reduction in
sexual distress. No statistically significant difference was
observed in the magnitude of this reduction between the
three groups (p=0.176 for between-group comparison of
change scores).

All three groups also exhibited a statistically significant de-
crease in MRS scores from baseline to week 8 (p<0.001
for all within-group comparisons), indicating an improve-
ment in overall menopausal symptoms. The magnitude of
this reduction significantly differed between the groups
(p<0.001 for between-group comparison of change
scores). Post-hoc analysis showed that the reduction in
MRS scores was significantly smaller in the hyaluronic acid
group (mean change=-9.45x1.82) compared to both the
probiotic group (mean change=-14.60+2.60, p<0.001) and
the estradiol group (mean change=-13.60+2.39, p<0.001).

DISCUSSION

This prospective study investigated the comparative effec-
tiveness of vaginal estradiol, hyaluronic acid vaginal ovules,
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and oral probiotics in treating postmenopausal women
with symptoms of GSM. The findings of this study indi-
cate that all three interventions resulted in significant im-
provements in vaginal health, as measured by the VHI, and
significant reductions in both sexual distress, assessed by
the FSDS-R, and overall menopausal symptoms, evaluated
by the MRS.

A key finding of this study was the significantly lower im-
provement in VHI scores observed in the hyaluronic acid
group compared to the vaginal estradiol group. This sug-
gests that while hyaluronic acid provided some benefit in
improving objective markers of vaginal health, its efficacy
in this regard may be less pronounced than that of topi-
cal estrogen used in this study. This finding contrasts with
some systematic reviews that have reported comparable
efficacy between hyaluronic acid and vaginal estrogens for
treating GSM.U'>2'1 However, other reviews have indicated
the superiority of estrogen in relieving vaginal symptoms
and improving objective measures.2?’] The discrepancy in
findings might be attributed to variations in the specific
formulations and dosages of hyaluronic acid used across
different studies, as well as the characteristics of the study
populations.

Interestingly, the oral probiotic group demonstrated com-
parable efficacy to the topical estradiol group in improving
VHI scores and reducing FSDS-R and MRS scores. This
is a novel and potentially significant finding, as the use of
oral probiotics for managing GSM symptoms is a less es-
tablished approach compared to topical hormone therapy.
While much of the research on probiotics in vaginal health
has focused on the use of vaginal probiotics for conditions
like bacterial vaginosis,* the comparable efficacy observed
in this study suggests that specific strains of oral probiotics
may exert a positive influence on the vaginal environment,
possibly through the gut-vagina axis.”® The Lactobacillus
species included in the probiotic formulation are known to
contribute to a healthy vaginal microbiome by producing
lactic acid, which lowers vaginal pH and inhibits the growth
of pathogens.! Further research is needed to elucidate
the specific mechanisms by which oral probiotics may al-
leviate GSM symptoms and to identify the most effective
strains and dosages.

The clinical implications of these findings are noteworthy.
Vaginal estradiol, as standard-of-care therapy, effectively
improved VHI scores and reduced menopausal symptoms
and sexual distress, which is consistent with the well-
established efficacy of topical estrogen therapy for GSM.
[27] The comparable efficacy of oral probiotics to topical
estradiol in improving VHI and reducing menopausal symp-
toms suggests that oral probiotics may represent a viable
non-hormonal alternative for managing GSM, particularly
for women who prefer to avoid hormone therapy or have
contraindications to its use.? As hyaluronic acid has
shown benefit in improving VHI, it may also be an effective
option to improve the objective signs of vaginal atrophy in
this specific population.*!

This study has several strengths, including its prospective

design, the use of validated outcome measures to assess
multiple relevant domains (vaginal health, sexual distress,
and menopausal symptoms), the direct comparison of
three relevant treatment modalities, and the comprehen-
sive data collection at baseline and after the intervention
period. However, the study also has some limitations that
should be considered when interpreting the findings. The
relatively small sample size may limit the generalizability
of the results. The short duration of the intervention (8
weeks) may not be sufficient to fully capture the long-
term effects of these treatments. The single-center design
also restricts the generalizability of the findings to other
populations and settings. The baseline difference in BMI
between the estradiol group and the other two groups
could potentially have influenced the results, although
correlation analysis did not reveal a significant relationship
between BMI and treatment response. The lack of ran-
domization and blinding of participants and investigators
to the treatment assignments could also introduce bias in
the subjective outcome measures. Furthermore, the spe-
cific strains and dosage of the oral probiotic used in this
study may not be representative of all available probiotic
formulations, and the findings may not be generalizable to
other probiotic products.

This study highlights several important avenues for sub-
sequent investigation. First, methodological enhancements
should include larger-scale randomized controlled trials
with adequate statistical power, extended follow-up pe-
riods to evaluate treatment durability, and multi-center
designs to enhance generalizability.

Conclusion

In conclusion, this study found that vaginal estradiol, vagi-
nal hyaluronic acid, and oral probiotics led to significant
improvements in vaginal health, reductions in sexual dis-
tress, and alleviation of menopausal symptoms in post-
menopausal women experiencing GSM. These findings
suggest that oral probiotics and vaginal hyaluronic acid
may represent promising non-hormonal alternatives for
the management of GSM, particularly for women who
prefer to avoid hormone therapy.
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Menopozal Genitouriner Sendrom Tedavisinde Vajinal Ostrojen, Hiyaluronik Asit ve Oral

Probiyotiklerin Karsilastinlmasi

Amag: Bu galismanin amaci, menopozal genitoiiriner sendromun (GUSM) tedavisinde standart tedavi yontemi olan vajinal 6stradiol ile
hormonal olmayan alternatifler olan vajinal hiyaliironik asit ve oral probiyotiklerin etkinligini karsilastirmaktir.

Gereg ve Yontem: Bu prospektif galisma, Haziran-Eyliil 2024 tarihleri arasinda Kartal Dr. Liitfi Kirdar $ehir Hastanesi'nde yiritiildi.
GUSM tanisi konulan kadinlar, sekiz hafta siireyle vajinal hiyaliironik asit oviilleri, vajinal éstradiol tabletleri veya oral probiyotik tedavisine
randomize edildi. Birincil sonug 6lgiitii, Vajinal Saglik indeksi (Vaginal Health Index, VHI) skorundaki degisimdi. ikincil sonug olgiitleri arasinda
Kadin Cinsel Sikinti Olgegi-Gézden Gegirilmis (Female Sexual Distress Scale-Revised, FSDS-R) ve Menopoz Degerlendirme Olgegi (Meno-
pause Rating Scale, MRS) skorlarindaki degisiklikler yer aldi.

Bulgular: Calismaya toplam 60 katilimar (vajinal 6strojen=20, vajinal hiyaliironik asit=20, oral probiyotik=20) sekizinci haftada veri sagladi.
Ug tedavi grubunun tamaminda VHI skorlarinda anlamli iyilesmeler ve FSDS-R ile MRS skorlarinda baslangica kiyasla anlamli azalmalar gézlen-
di (grup igi karsilagtirmalarda p<0.001). FSDS-R skorlarindaki degisim agisindan gruplar arasinda anlamli fark saptanmadi (p=0.176). Tedaviye
bagl ciddi advers olay bildirilmedi.

Sonug: Bu calisma, vajinal 6stradiol, vajinal hiyaliironik asit ve oral probiyotiklerin GUSM’li kadinlarda vajinal saglikta belirgin iyilesme, cinsel
sikintida azalma ve menopozal semptomlarin hafiflemesinde etkili oldugunu géstermistir. Ayrica, oral probiyotikler ve vajinal hiyaliironik asit,
o6zellikle hormon tedavisinden kaginmak isteyen kadinlar igin umut vaat eden hormonal olmayan tedavi segenekleri olabilir.

Anahtar Sozciikler: Hiyaliironik asit; menopoz; strojenler; probiyotikler; vajinal atrofi.
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Sternal tumors are rare, but the majority of these tumors are chondrosarcomas. Chon-
drosarcomas are generally resistant to chemotherapy, and the first-line treatment is surgical
resection. For malignancies located in the anterior chest wall, wide resection should be per-

com formed to prevent recurrence. After a wide resection, the defective area should be recon-
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INTRODUCTION

Sternal tumors are very rare, and sternal chondrosarco-
mas account for 2% of all chondrosarcomas.!'! To prevent
recurrence in chondrosarcoma resection, a surgical margin
of at least 4 cm should be preserved.”! To achieve a 4 cm
surgical margin, especially in cases of giant chondrosarco-
mas, it is necessary to perform an en bloc resection of the
sternum along with the neighboring ribs.After resection,
the large anterior chest wall defect must be reconstructed
in a way that preserves chest wall rigidity.In clinical prac-
tice, conventional approaches such as titanium bars or
meshes and methyl methacrylate have sometimes been
found to provide insufficient chest wall rigidity, resulting
in paradoxical breathing. This has highlighted the need for
methods that allow for more effective reconstruction of
anterior chest wall defects. To meet this need, custom
made three-dimentional (3D) titanium prostheses have
been introduced in recent years. In this article, we present

structed in a way that preserves chest wall rigidity. This is crucial both to protect intratho-
racic organs from trauma and to maintain effective respiratory mechanics. In this report, we
aimed to present a case of a patient with Kartagener syndrome and sternal chondrosarcoma,
in whom we performed a custom-made three-dimentional (3D) reconstruction.

a case in which we applied a custom-made 3D titanium
prosthesis, a reconstruction method recently introduced
into thoracic surgery practice.

CASE REPORT

A 68-year-old female patient presented to our outpatient
clinic with a swelling and pain in the anterior chest wall.
Physical examination reveals a mass measuring approxi-
mately 6x10 at the lower end of the sternum. Chest com-
puted tomography (CT) of the patient revealed dextro-
cardia, bronchiectasis in the right lower lobe, and a 6 cm
exophytic mass lesion at the lower end of the sternum. An
incisional biopsy performed on the patient was reported as
chondrosarcoma. A positrom emission tomography/com-
puted tomography (PET-CT) scan performed for staging
revealed no distant organ metastases. A preoperative 3D
thoracic CT scan was obtained, and a custom-made tita-
nium implant was prepared using a 3D printer. Following a
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full-thickness chest wall resection, the patient underwent
partial resection of the sternum and the 2nd to 5th ribs,
extending 4 cm laterally. A composite mesh was placed
between the lung and the titanium plate and secured
with prolene sutures.The titanium plate was fixed to the
manubrium and the ribs. The plastic surgery team recon-
structed the tissue defect by transposing a latissimus dorsi
muscle flap (Fig. |) Intraoperative frozen section work-up
confirmed that the tumor surgical margins were negative.
The patient was transferred to the intensive care unit
postoperatively under mechanical ventilation. The patient
had difficulty weaning from mechanical ventilation due to
dextrocardia and secretion stasis from bronchiectasis, so
a tracheostomy was performed in the intensive care unit.
The patient was monitored for a period on home ventila-
tion in the ward and was subsequently discharged in good
condition. No recurrence was detected in the patient at
the 2-year follow-up.

DISCUSSION

Chondrosarcoma is a chemo-resistant tumor, and wide
surgical resection remains the first-line treatment. The
large chest wall defect resulting from surgical resection
of the sternum and adjacent ribs should be properly re-
constructed to protect intrathoracic organs from external

trauma and preserve the chest wall’s impact on respiratory
mechanics. Therefore, when performing chest wall recon-
struction, the use of rigid materials that can substitute for
the resected bone tissue is especially critical, particularly
after sternum resection. The muscle and skin covering
these rigid materials should also be reconstructed using
fasciocutaneous muscle flaps, regional flaps, or free muscle
flaps.P!

Conventionally, rigid reconstruction is performed using
materials such as titanium bars or meshes, or methyl
methacrylate—Prolene mesh.However, the effectiveness of
these materials is limited, as they do not provide strong
chest wall stabilization and may cause paradoxical respira-
tion, thereby failing to preserve respiratory mechanics."!
To address these issues, custom-made 3D titanium pros-
theses have been introduced in recent years for chest wall
resection.

To prepare a 3D titanium prosthesis, the patient’s CT data
is first imported into the Materialise Interactive Medical
Image Control System (MIMICS) Research 20.0 (Mate-
rialise, Belgium) to create a digital model. The designed
prosthesis model is then transferred to a 3D printer to
produce a plastic prototype. This prototype model is used
as a guide on a computer numerical control (CNC) ma-
chine to produce the final pure titanium prosthesis.

(a) (b)

©) (e)

Figure 1. (a) Preoperative appearance of sternum with tumor, (b) Custom-made 3D material, (c)Peroperativen view, (d) Resected

material, (e) Postoperative view, (f) Postoperative X-ray.
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Anterior chest wall reconstructions using 3D titanium
prostheses have yielded encouraging results.’! Although
no studies have yet compared this new technique with
conventional methods, it appears to be more robust due
to its single-piece implantation. Additionally, it is effective
in covering larger defects and helps reduce operative time.

In conclusion, the patient-specific 3D titanium prosthesis
method used to reconstruct defects following chest wall
resection for sternal tumors preserves chest wall rigid-
ity and respiratory mechanics. By perfectly matching the
patient’s anatomy, it provides stronger mechanical stabi-
lization as well as a more aesthetic and functional chest
wall reconstruction. Moreover, it is effective in facilitating
the closure of large defects with at least a 4 cm surgical
margin, reducing complications, and shortening operative
time.
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ve 3D Titanyum Plak ile Rekonstriksiyonu

Kartagener Sendromu Olan Hastada Dev Sternal Kondrosarkomun Genis Rezeksiyonu

Sternum tiimorleri nadir goriilmekle beraber bu tiimérlerin biiyiik cogunlugunu kondrosarkomlar olusturur. Kondrosarkomlar kemotera-
piye genellikle duyarsizdir ve birinci segenek tedavi cerrahi rezeksiyondur. Gégiis 6n duvarinda yerlesmis malignitelerde niiksii engellemek
icin genis rezeksiyon yapilmalidir. Genis rezeksiyondan sonra olusan defektif alanin gégus duvari rijiditesini bozmayacak sekilde rekonstiikte
edilmesi hem intratorasik organlarin travmalara duyarliligini azaltmada hem de solunum mekanigini devam ettirme agisindan 6nemlidir. Bu ra-
porda sternal kondrosarkomu olan Kartagener sendromlu hastada kisiye 6zgii 3D rekonstriiksiyonu uyguladigimiz olguyu sunmayi amagladik.

Anahtar Sozciikler: 3D rekonstriiksiyon; gogls duvari; kondrosarkom.
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INTRODUCTION

Emrah Aras,! ® Cagla Cicek,? ® Gaye Filinte!

ABSTRACT

This study investigates the application of human amniotic membrane in chronic wound care,
focusing on its efficacy in promoting tissue regeneration and reducing the need for surgical
interventions. Chronic wounds, often associated with comorbidities such as diabetes and
vascular diseases, present significant treatment challenges. Human amniotic membrane, an
avascular structure rich in extracellular matrix components and growth factors, offers a
promising solution due to its immunomodulatory and regenerative properties. The study
includes seven patients treated with human amniotic membrane for chronic wounds at a spe-
cialized wound care unit. Treatments were conducted over one to two-week intervals, em-
phasizing the importance of sterile application and consistent follow-up. Outcomes demon-
strated significant wound size reduction, accelerated granulation and epithelialization, and
minimized need for complex surgeries. Patients with comorbidities particularly benefited,
showing improved wound bed preparation for simpler reconstructive procedures. Despite
the promising results, limitations such as small sample size and lack of a control group were
noted. The findings align with existing literature but emphasize the need for standardized
protocols and further large-scale, controlled studies. Overall, human amniotic membrane
demonstrates potential as a cost-effective, innovative therapy in chronic wound manage-
ment, bridging gaps between conservative and surgical approaches.

ture balance, and biofilm removal are crucial for effective
treatment. Innovative approaches that have shown prom-

A wound is defined as tissue loss caused by skin, mucosa,
or subcutaneous tissue damage due to physical, chemi-
cal, thermal, mechanical, or biological factors.'? Acute
wounds generally heal through a predictable process in-
volving four stages: Hemostasis, inflammation, prolifera-
tion, and maturation.! These wounds differ from chronic
wounds, which result from a disruption or prolongation
of one or more of these phases, often due to conditions
such as diabetes, obesity, vascular diseases, or immune de-
ficiencies. These comorbidities complicate treatment and
increase the need for multidisciplinary care.>¢!

The primary goal of chronic wound management is to ad-
dress the underlying etiology, since untreated causes can
lead to recurrence. In addition to managing the causes,
supplementary measures such as infection control, mois-

ise in this area include advanced dressings and adjunctive
therapies like negative pressure wound therapy and hyper-
baric oxygen therapy.['>7]

The amniotic membrane, an avascular stem cell source
containing collagen and extracellular matrix components,
is gaining attention for its wound-healing properties. It
supports microbial defense, promotes cell migration, and
facilitates tissue regeneration while maintaining a moist
environment and reducing inflammation and pain.l'® The
use of amniotic membrane has shown potential in diverse
chronic wound types, including diabetic foot ulcers and
trauma-related defects.["”]

This study evaluates the efficacy of the amniotic mem-
brane in chronic wound care, focusing on its potential to
reduce the need for surgical intervention and the cost of
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Table I. Demographic, clinical characteristics and treatment outcomes of cases
Case | Case 2 Case 3 Case 4 Case 5 Case 6 Case 7

Age 44 65 18 64 47 54 37
Sex M M A% M M M W
Comorbidities - DM, PAD and CHF - DM DM and PAD - DM
Treatment Conservative Surgery Surgery Surgery Surgery Conservative Surgery
Recurrence + - - 4 - + .
Duration of Hospital stay 3 months 2 months | month 6 weeks 5 weeks 7 weeks 2 months

treatment. However, while this use of amniotic membrane
is promising, further research is needed to establish its
definitive advantages over traditional methods and its role
in optimizing outcomes in chronic wound management.

CASE REPORT

The study included seven patients who had chronic
wounds and were hospitalized patients. The applications
were performed at intervals of one to two weeks in accor-
dance with the literature. The average number of human
amniotic allograft applications was determined to be two
sessions. Patients were hospitalized for the application of
the amniotic allograft, while follow-up was planned on an
outpatient basis. Care was taken to ensure that bacterial
tissue culture was negative before the application. The
acute phase reactants and vital signs of the patients were
regularly monitored during the applications. Patients were
also periodically evaluated for potential side effects related
to their procedures. Under sterile conditions in the oper-
ating room, a cryopreserved amniotic membrane (Stem-
bio®) was applied to the defect site. Following minimal de-
bridement, viable granulation tissue was preserved to the
greatest extent possible, and the membrane was carefully
adapted to conform to the wound bed. A pressure dress-
ing was then applied, and the wound was left undisturbed
for the first three days to allow adequate graft adaptation

before the initial dressing change. The outcomes were as-
sessed in terms of reduced need for surgery, decreased
wound size, shortened hospital stays, and less time elapsed
before returning to social life (Table I).

Case 1

A 44-year-old male patient was found on follow-up to have
a tissue defect containing total dermis loss of 5x| cm ex-
tending from the flexor zone | to 2 of the second finger
of the left hand after trauma. The patient had no known
comorbidities, and there was no growth in the bacterial
tissue culture obtained from the patient. Before applying
human amniotic allograft, necrotic areas in the defect were
surgically debrided. After debridement, the human amni-
otic allograft was applied to the viable tissue under sterile
conditions. No allergic reactions were observed during
follow-up. Two weeks later, the defective area was found
to be epithelialized. No additional surgical procedures
were performed (Fig. 1).

Case 2

A 65-year-old male patient was found on follow-up to have
a tissue defect measuring 12x5 cm in the posterior left
lower leg, including dermis and subcutaneous fat tissue
loss. A bacterial tissue culture obtained before the proce-
dure showed Pseudomonas aeruginosa growth, which was
treated with piperacillin/tazobactam in accordance with

@)

(b)

Figure 1. 44 Yo male, post traumatic tissue loss, before amniotic membrane use (a), epithelized tissue after 2 weeks (b).
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(@)

(b)

Figure 3. 18 Yo female, application of amniotic membrane to bone-exposed tissue at calcaneal region (a), two weeks after applica-

tion (b).

the antibiogram. The bacterial tissue cultures revealed no
growth. After surgical debridement, a human amniotic al-
lograft was applied under sterile conditions to the viable
tissue. A second amniotic allograft application was per-
formed one week after the initial application. Following
the procedure, the dressings over the amniotic allograft
were changed every other day. No allergic reactions were
noted during follow-up. Two weeks later, the area with
the defect had reduced to approximately 8x4 cm, and the
base appeared granulated. Reconstruction was performed
under spinal anesthesia using a split-thickness skin graft
harvested from the anterolateral thigh of the same side

(Fig. 2).

Case 3

An [8-year-old female patient was followed up with a tis-
sue defect of approximately 4x4 cm in the posterior cal-
caneal region of the right foot, exposing the calcaneus after
trauma. Bacterial tissue culture obtained before the pro-
cedure showed no growth. Necrotic tissues in the defect
area were surgically debrided, and no additional calcaneus
debridement was performed. After debridement, human
amniotic allograft was applied under sterile conditions to
the viable tissues. Following the procedure, dressings over
the amniotic allograft were changed every other day. No
allergic reactions were noted during follow-up. Two weeks
later, the defect base appeared granulated, and reconstruc-
tion was performed under spinal anesthesia using a split-
thickness skin graft harvested from the anterolateral thigh
of the same side (Fig. 3).

Other Cases

The remaining four cases generally consisted of middle-
aged and elderly individuals, most of whom had comor-
bidities as indicated in Table |. The procedure applied to
these patients was similar to that described for the other
cases: After debridement and the exposure of healthy tis-
sue, the treatments were administered and followed up in
a similar manner. Clinically, reductions in wound sizes were
observed. Among these three cases, two presented with
bone-exposed tissue defects; following membrane applica-
tions, a granulated wound bed was achieved. Although the
patients eventually required surgery, the necessary proce-
dures were less complicated due to the improved wound
condition.

DISCUSSION

The application of amniotic membrane therapy in chronic
wound management has evolved significantly since its first
documented uses in the early 20th century. This tech-
nique, originally applied in ocular trauma and infections,
has gradually expanded to other fields, including chronic
wound care, where its immunomodulatory and regener-
ative properties have garnered attention.!"'” Our study
contributes to this growing field by examining the efficacy
of amniotic membranes in challenging chronic wounds, fo-
cusing on the ability of this treatment to promote healing
and reduce the need for complex surgical interventions.
Numerous studies have highlighted the benefits of amni-
otic membrane therapy, particularly in diabetic and venous

Figure 2. 65 Yo female with crural tissue loss which complicated with diabetes mellitus (a), after surgical debridment and amniotic
membrane use (b), postoperative second week (c).



292

South. Clin. Ist. Euras.

ulcers. For instance, Zelen et all'l demonstrated in a
2013 randomized trial that amniotic membranes achieved
a greater reduction in wound size than standard care in
diabetic foot ulcers. A 2024 meta-analysis by Alomairi et
al.l'l confirmed the efficacy of this approach in chronic
venous and diabetic ulcers, underscoring its potential to
accelerate wound healing. Our findings align with this lit-
erature, particularly regarding cases where the membrane
was used before reconstruction to prepare the wound
bed, which resulted in reduced surgical complexity. Unlike
previous studies that primarily focused on wound closure
rates, our research examined the broader implications of
using amniotic membrane, including its effect on surgical
outcomes. Among our cases, the patients with comorbidi-
ties presented significant challenges to traditional treat-
ment modalities. Despite these complexities, the amniotic
membrane contributed to granulation and epithelializa-
tion, reducing the necessity for advanced reconstructive
procedures. Amniotic membranes, with their unique com-
position of extracellular matrix components, growth fac-
tors, and stem cells, provide a robust platform for tissue
regeneration. These properties facilitate a moist wound
environment, promote epithelialization, and suppress in-
flammatory responses, which establishes the membrane
as a promising tool in chronic wound management. For in-
stance, in trauma cases that do not include additional sys-
temic conditions, using the membrane allows for simpler
surgeries, such as skin grafts, which represent a transition
from more invasive approaches. This finding highlights the
potential for using amniotic membrane to bridge the gap
between conservative and surgical management. However,
although the outcomes of our study were encouraging,
several limitations warrant discussion. First, the small sam-
ple size, including seven patients, restricts the ability of
our findings to be generalized. Furthermore, the absence
of a control group treated with standard care, or other
advanced therapies limits direct comparisons. Future stud-
ies incorporating larger sample sizes and randomized con-
trolled designs would provide more definitive conclusions.
In addition, the variability in the types of amniotic mem-
branes used—lyophilized versus cryopreserved—could in-
fluence outcomes, and this warrants further exploration.
Also, while amniotic membranes offer significant thera-
peutic potential, their cost remains a critical factor in clin-
ical decision-making. Effective patient selection is essential
to ensure the balance between cost and benefit. Given
that chronic wound care often incurs substantial health-
care expenditures, the ability of amniotic membranes to
reduce hospital stays and surgical complexity represents
a valuable contribution. However, long-term cost-benefit
analyses are needed to validate these advantages in diverse
healthcare settings.

Our study underscores the versatility of amniotic mem-
brane therapy in managing chronic wounds, particularly in
preparing complex wound beds for less invasive surgeries.
While the benefits of this therapy are well documented
in specific wound types, our findings suggest their poten-
tial in broader applications, even in cases with significant

comorbidities. Future research should aim to standardize
protocols and explore synergistic effects with other ad-
vanced therapies to maximize the potential of this innova-
tive approach in wound care.
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~
Kronik Yaralarda Amniyotik Membran Kullaniminin Etkinligi

Bu galigma, insan amniyotik membraninin kronik yara bakimindaki etkinligini incelemekte ve doku rejenerasyonunu destekleyici 6zellikleri
ile cerrahi miidahale gereksinimini azaltmadaki potansiyel roliinii degerlendirmektedir. Diyabet ve vaskiiler hastaliklar gibi komorbid durum-
larla siklikla iligkilendirilen kronik yaralar, klinik yonetim agisindan 6nemli zorluklar tegkil etmektedir. Ekstraselliiler matriks bilesenleri ve
biiytime faktérleri bakimindan zengin, damarsiz bir biyolojik yapi olan insan amniyotik membrani, immiinomoduilator ve rejeneratif 6zellikleri
sayesinde umut verici bir tedavi segenegi sunmaktadir. Calismada, bir yara bakim iinitesinde kronik yara nedeniyle insan amniyotik membrani
ile tedavi edilen yedi hasta retrospektif olarak degerlendirildi. Tedavi uygulamalari bir ila iki haftalik araliklarla gergeklestirilmis olup, steri-
lite kurallarina uygun uygulama ve diizenli takip siireglerine 6zel 6nem verilmistir. Elde edilen bulgular, yara boyutlarinda anlaml kiigiilme,
graniilasyon ve epitelizasyon siireglerinde hizlanma ile karmagik cerrahi gereksiniminde azalma oldugunu ortaya koymustur. Ozellikle eglik
eden sistemik hastaliklari bulunan hastalarda, daha basit rekonstriiktif cerrahi girisimlere olanak saglayacak sekilde uygun yara yatagi hazirligi
saglanmistir. Olumlu klinik sonuglara ragmen, galismanin sinirl 6rneklem biiyiikligii ve kontrol grubunun bulunmamasi gibi kisithliklari dikkate
degerdir. Bulgular mevcut literatiir ile uyum gostermekte olup, insan amniyotik membraninin kronik yara yénetiminde standart tedavi proto-
kollerine entegre edilmesine yonelik daha genis 6rneklemli ve kontrollii galismalara ihtiyag oldugunu ortaya koymaktadir. Genel olarak, insan
amniyotik membrani; konservatif ve cerrahi yaklagimlar arasinda bir koprii islevi gorebilecek, maliyet etkin ve yenilikgi bir tedavi alternatifi
olarak 6ne gikmaktadir.

Anahtar Sézciikler: insan amniyotik membran; kronik yara; yara tedavisi.
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ABSTRACT

A subtype of white blood cells called lymphocytes is the source of chronic lymphocytic
leukemia (CLL), a malignancy of the bone marrow and blood. A single lymphocyte can trans-
form into a cancer cell, proliferate over time, and finally displace normal lymphocytes in the
lymph nodes and bone marrow. These cells can no longer fight infection, in contrast to nor-
mal lymphocytes. It has been demonstrated that lymphoid enhancer-binding factor-1 (LEF1),
a member of the LEF/TCF transcription factor family, plays an essential role in regulating
Wht-pathway target genes. LEF| plays a crucial role in many cancers. Recent studies have
shown that LEFI is overexpressed in CLL. LEFI is specifically expressed at early stages of
B-cell differentiation and is essential for survival and proliferation. In this review, the general
course of the disease in CLL, the applied treatment strategies and the role of the LEF| pro-

Keywords: CLL; drugs; LEF-
|; treatment.

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

INTRODUCTION

Adult patients with chronic lymphocytic leukemia (CLL)
are typically older. CLL is the most prevalent adult
leukemia in Western Countries due to its high incidence
rate and extended survival rate, which generally starts as
a relatively indolent illness. A single CD5+ B cell over-
growth that also expresses low levels of CD79b, CD20,
and CD23, as well as surface membrane immunoglobulin
(smlg) of a single IG light (L) chain type, causes the disor-
der. Clinical results for this clonal overgrowth vary greatly;
some patients pass just 2-4 years after diagnosis, while
others continue to survive for decades. This heterogeneity
is caused by both extrinsic (such as inputs provided by dif-

tein are analyzed in the light of current studies.

ferent signaling pathways in the tissue microenvironment;
TME) and intrinsic (such as genetic and epigenetic changes
in coding and noncoding genes) factors in leukemic B cells.
1 Following the introduction of targeted therapies, they
have been shown to significantly improve overall survival
in CLL patients™

Lymphoid enhancer binding factor (LEFI) functions through
the wingless-type mouse mammary tumor virus integra-
tion site (Wnt) signaling pathway and is an essential tran-
scription factor for the survival and proliferation of B and
T cells.®! Recent studies have shown that high LEF| expres-
sion is a predictive marker for CLL diagnosis and prognosis.
41 This review addresses the role of the LEF| protein in
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the development of CLL, as well as the environmental, ge-
netic, and epidemiologic factors that influence the disease,
starting with clinical presentation, diagnosis and prognostic
markers. Finally, it concludes with factors that contribute
to disease progression or resistance to treatment, identify-
ing both current and novel treatment options.

Chronic Lymphocytic Leukemia Process
Distribution by Age, Race and Gender

When we look at it, the average age of diagnosis of the
disease is stated as 70. However, it is revealed that the
number of cases is highest between the ages of 65-74.1% In
addition, since the incidence of this disease varies accord-
ing to races or ethnicity, the rates may also vary. When we
look at the ratios, the order is as follows: White>Black-
>Hispanic>Asian>Pacific Islands. The incidence also varies
according to gender. It is twice more common in men than
in women.["]

Environmental Factors

When we look at environmental factors, it has been seen
that various poisons are associated with the development
of CLL.® It was revealed that substances used in wars
in the past years also triggered the disease. However, it
cannot be said that these substances are a serious fac-
tor in the disease.l”! More research is needed for this. In
addition, some diseases that weaken the immune system
(respiratory tract infections, herpes zoster, etc.) may be a
precursor to CLL. In addition, hypogammaglobulinemia is
common in most CLL patients. This problem is thought to
be helpful in the diagnosis of the disease.['*!]

Genetic Factors

When we look at genetic factors in CLL, it has the high-
est incidence of familial association. Disease development
rates of first-degree relatives increase approximately 8-9
times. But in the Asian region, on the contrary, the in-
cidence of CLL remains low.["? The nine most probable
genes that are transcriptionally active in CLL cells and con-
trol human B-cell development, signaling, or immunologi-
cal function were selected from this group.!'>'1 GWASs of
myeloma and CLL patients verified this by identifying com-
mon risk loci impacted by variants in B-cell regulatory el-
ements that impact genes involved in B-cell development.
In accordance with this, mutations in B-cell regulatory el-
ements that impact genes involved in B-cell development
found to affect common risk loci in GWASs of CLL and
myeloma patients.['*!

Chromosome anomalies in leukemic cells from patients
with CLL were observed in another part. Additionally,
leukemic clones of normal cells from CLL patients in the
early phases of hematopoiesis include mutations. These
mutations result in a pre-leukemic condition that is similar
to monoclonal B lymphocytosis, but they are insufficient
to cause the disease.l'! The somatic abnormalities dell3q,
tril2, delllq, and dell7p are the most frequently ob-
served in mature CLL cells, in that order of frequency. At

diagnosis, 13q and tril2 deletions are revealed. Typically,
dell Iq and dell7p are identified later in the disease.['”!

Lymphoid Enhancer-binding Factor 1

LEFI/TCF transcription factor family, which includes lym-
phoid enhancer-binding factor-1 (LEFI), has been demon-
strated to be important in controlling Wnt-pathway tar-
get genes.l'! The expression of LEFI is restricted to the
initial phases of B-cell differentiation and is essential for
the survival and growth of these cells. Studies have shown
that LEF| is overexpressed in CLL. In addition, it has been
shown that highly malignant acute leukemias express more
LEFI compared to low-grade chronic leukemias.!'”]

Howe et all'® found that patients with CLL showed
higher expression of LEF|. They discovered that CLL cells
showed higher amounts of LEFI, which were almost ab-
sent in non-Hodgkin lymphoma cells, when they compared
LEFI expression in the two types of cancer. They con-
cluded that with the exception of CLL, LEFI is not con-
sistently expressed in all lymphoproliferative malignancies
with mature B-cell properties. Further studies into gene
expression verified that CLL cells exhibited a substantial
overexpression of LEFI in contrast to typical B lympho-
cytes.[*20

Menter et al.l¥! demonstrated the diagnostic utility of LEFI
in CLL. LEFI was expressed in 77 out of 80 CLL patients.
The specificity and sensitivity of LEFI for the diagnosis
of CLL were 0.93 and 0.96, respectively. Walther et al.?']
observed that LEF| is absent from mantle cell and mar-
ginal zone lymphomas but expressed and transcriptionally
active in the majority of Burkitt lymphoma patients and 3%
of DLBCL. According to Tandon et al.,?? immunohisto-
chemistry revealed that LEF| was expressed 100% in CLL;
a small subset of high-grade Follicular Lymphoma and sev-
eral Diffuse Large B Cell Lymphoma (38%) also displayed
LEFI expression, although to a lower extent.

In a study of 197 CLL and 6 Monoclonal B-cell Lympho-
cytosis patients, the duration of treatment-free survival
(TFS) and overall survival (OS) was much longer in CLL
patients with low LEF| expression than in those with high
LEF| levels.[®! Erdfelder et al.”®! showed that high LEFI ex-
pression was associated with poor prognosis and disease
progression in patients with CLL. Additionally, the mean
LEFI RER for patients in need of treatment was 85.61,
while the mean for patients in the newly diagnosed Binet
A stage was just 22.01 (p<0.001).

Clinical and Laboratory Parameters

In most Western Countries with developed healthcare
systems, CLL is diagnosed by finding a high number of
lymphocytes in a complete blood count obtained dur-
ing standard medical screenings. The diagnosis is estab-
lished by flow cytometric measurement of the quantity of
CD5+CDI19+ B cells if the lymphocyte count increases
further. Physical examination alone is adequate because
most of CLL patients are asymptomatic, since they lack
symptoms like fever, sweats at night, weight loss.*¥
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Prognostic Markers

Once CLL is diagnosed, a number of prognostic indica-
tions identify the disease’s stage and indicate the clinical
path the disease will take in each individual. This is done
by examining the physical examination and whole blood
results together. These two conditions are still important
in the diagnosis of CLL. Two risk classifications, Modified
Rai and Binet, are used in CLL staging.*>?¢! Together with
these two laboratory-based and clinical categories, a new
classification method incorporating genetic data has been
introduced. The Chronic Lymphocytic Leukemia-Interna-
tional Prognostic Index (CLL-IPI) is a novel classification
method that uses five independent prognostic criteria.l?’!
Table | displays the risk groups and survival percentages
assessed in four distinct categories based on this system.
Estimates of the clinical progression and result are deter-
mined by the analysis of several laboratory data. One of
the most reliable methods among these analyzes is IGVH
(immunoglobulin variable heavy-chain) mutation status.
In other words, the number of somatic mutations in the
IGVH gene or the absence of mutations are examined.2$2°]

Therapeutic Methods Applied in CLL

Taking a look back, we are making significant progress
on understanding the nature of CLL. There is hope for a
cure in the future due to the increased understanding of
the disease and the development of new prognostic and
treatment alternatives. Comprehensive treatment involves
the use of multiple modalities such as immunotherapeutic
methods monoclonal antibodies, chemotherapy, and other
small molecule therapies.?]

Treatment of CLL US Food and Drug Administra-
tion (FDA) Approved

The frontline settings of CLL include alkylating agents (such
as bendamustine, chlorambucil, and cyclophosphamide),

Table |I. CLL-International Prognostic Index (CLL-IPI)

Age <65: 0 point

>65: | point

Binet A/Rai 0: 0 point
Binet B, C/Rai I-IV: | point

Clinical stage

B2 mikroglobulin <3.5: 0 point
level (mg/L) >3.5: 2 point
IGVH mutation Yes: 0 point

None: 2 point
Del (17p) and/or p53  None: 0 point
mutation Yes: 4 point
CLL-IPI score Risk category 5-year OS (%)
0-1 Low risk 93.2
2-3 Intermediate risk 79.3
4-6 High risk 63.3
7-10 Very high risk 233

IGHV: Immunoglobulin variable heavy-chain, OS: Overall survival

purine analogs (such as fludarabine and pentostatin), an-
ti-CD20 monoclonal antibodies (such as obinutuzumab,
ofatumumab, and rituximab), and Bruton Tyrosine kinase
inhibitors (such as ibrutinib). The US FDA approved cel-
lular therapies (allogenic hematopoetic stem cell trans-
plantation as a relapsed setting of CLL), ibrutinib, phos-
phatidylinositol-3-kinase inhibitor idelalisib + rituximab,
duvelisib, BCL-2 inhibitor (venetoclax) +/— rituximab, and
anti-CD20 monoclonal antibodies (Obinutuzumab, Ofatu-
mumab, Rituximab).B%

Patients with advanced CLL are not cured with conven-
tional therapy. Treatment aims to improve overall quality
of life and, particularly, to prolong overall survival by re-
versing cytopenias and relieving associated symptoms. Pre-
dicting overall survival with current treatments including
novel agents has proved difficult due of the short follow-up
of studies analyzing these combinations. Expected overall
survival with new treatments varies from a few years to
decades, dependent on the severity of the disease, the pa-
tient, and the selected strategy of treatment.B”!

When Del |7p or TP53 mutation positive; there are dif-
ferent options for targetted therapies. Ibrutinib, ibrutinib
plus obinituzumab, acalabrutinib, venetoclax plus obinu-
tuzumab, venetoclax are options for del |7p or TP53 posi-
tivity. When IGVH unmutated; ibrutinib, ibrutinib plus obin-
utuzumab, acalabrutinib, venetoclax plus obinutuzumab are
treatment options. If IGVH mutated and the patient is fit;
ibrutinib, ibrutinib plus obinutuzumab, acalabrutinib with
or without obinutuzumab, venetoclax plus obinutuzumab,
FCR, BR are treatment options. If IGVH mutated and the
patient is unfit; ibrutinib, acalabrutinib with or without
obinutuzumab, venetoclax plus obinutuzumab, BR, chlo-
rambucil plus obinutuzumab are treatment options.F%

Anti-CD 20 Monoclonal Antibodies

For the past ten years, patients with chronic lymphocytic
leukemia (CLL), chemoimmunotherapy has been the ac-
cepted course of treatment. The development of a new
generation of anti-CD20 antibodies with improved thera-
peutic efficacy is a result of advances in monoclonal anti-
body technology.B"

Rituximab, ofatumumab, and obinutuzumab are the three
monoclonal antibodies that have been approved for the
treatment of CLL Survival rates of patients with CLL have
been found to be significantly higher when anti-CD20
monoclonal antibodies (mAbs) and chemotherapy are
used together. In patients with CLL who have not received
prior treatment, adding rituximab to ibrutinib does not
increase PFS because of ibrutinib’s antagonistic effect on
anti-CD20 antibodies. In patients with CLL who have not
received prior treatment, adding rituximab to ibrutinib
does not increase PFS because of ibrutinib’s antagonistic
effect on anti-CD20 antibodies. On the other hand, PFS
might be increased by combining a more selective BTKi,
acalabrutinib, with a glycoengineered anti-CD20 mAbs,
obinutuzumab. For patients with autoimmune cytopenia
or rapidly progressive diseases, the combination of an an-
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ti-CD20 mAb and a BTKi is recommended. Unlike BTKi,
anti-CD20 mAbs combined with fixed-duration veneto-
clax can result in an elevated rate of undetectable minimal
residual disease and profound remission; this combination
has been linked to better survival rates for CLL patients in
both first line and relapse/resistant.??

Purine Analogs

Some of the purine analogs that we're looking at are: Flu-
darabine, pentostatin, and cladribine. In most reported
CLL studies, patient survival was associated with response
to chemotherapy and disease onset. Fludarabine can elicit
a major cytoreductive response in a proportion of patients
with previously untreated CLL. Fludarabine is by far the
most extensively studied analogue.’ It provides complete
remission. Specifically, older patients with advanced dis-
ease and those who have previously received treatment
respond better to single agent fludarabine.

Fludarabine is the most comprehensive and widely eval-
uated of these nucleoside analogues and is typically the
leading and widely used major drug in the FCR (fludara-
bine, cyclophosphamide, and rituximab) regimen. Because
prolonged remissions have been reported in this setting,
FCR remains the recommended first-line therapy for eligi-
ble young patients (<60 years) with IGVH.B*3¢

Pentostatin has also been shown to have clinical activity
in CLL and is less toxic than its fludarabine counterpart,
which may provide some important advantages. Pento-
statin is used together with cyclophosphamide and ritux-
imab. When administered previously, it did not respond as
fully as the more commonly used FCR regimen.*]

In studies on cladribine, it was noted that it showed remis-
sion similar to fludarabine as a single agent or in combina-
tion treatments.B®

Bruton Tyrosine Kinase Inhibitors

There are two types of BTKi. First generation BTKi is
ibrutibib. FDA approved ibrutinib who had received at least
one previous thereapy or with del 17p, mantle cell lym-
phoma with 2 | prior therapy Waldenstrom’s macroglobu-
linemia. This indication supported with RESONATE Phase
Il clinical trial for CLL, Pivotal Phase Il trial for mantle cell,
Pivotal phase Il for Waldenstrom’s Macroglobulinemia.?*4!

Second generation BTK inhibitor is Acalabrutinib FDA ap-
proved in year 2019 for treatment of CLL. This indication
supported with ELEVATE-TN and ASCEND trials. Obini-
tuzumab plus chlorambucil versus monotherapy acalabru-
tinib or obinituzumab plus acalabrutinib compared about
progression free survival (PFS) therapy of untreated CLL
patients in ELEVATE-TN trial PFS was sinificantly longer
on the monotherapy acalabrutinib and combination with
obinituzumab.™"]

Phosphoinositide 3-kinase (PI3K) inhibitors

There are different types of PI3K inhibitors named idelal-
isib, Copanlisib, Alpelisib, Umbralisib, and Duvelisib. idelal-

isib approved at 2014 and duvelisib aproved 2018 in FDA.
In 2019 umbralisib was approved for fast tract status for
CLL. This tree agent was used for relapsed refractory CLL.
It is well known that although many CLL patients show dis-
ease responsive to treatment with kinase inhibitors, they
often discontinue treatment because of side effects.”]

Chemoimmunotherapy

Immunochemotherapy is another form of treatment. Im-
munotoxins and monoclonal antibodies are becoming sig-
nificant agents in this therapeutic modality and are being
investigated in clinical studies with patients with CLL. A
chimeric human mouse monoclonal antibody that targets
the CD20 antigen is called rituximab.®*3 At every stage
of B cell development, with the exception of stem cells
and plasma cells, CD20 is expressed.[’] The antileukemia
effects of rituximab include lysis that is dependent on
complement, cytotoxicity that is mediated by antibodies
on cells, and the direct activation of apoptosis. Never-
theless, studies showed that compared to other forms of
lymphoma, higher doses of rituximab are successful for
CLL.[44,45]

Alemtuzumab is another drug. It is a monoclonal antibody
to the CD52 antigen that is recombinant and completely
human.B® Alemtuzumab significantly improves overall re-
sponse rates and survival rates in individuals with relaps-
ing CLL, according to several studies. Additionally, alem-
tuzumab has been shown to help CLL as well as other
diseases with poor prognosis. Also, the combination of
Rituximab with Fludarabine has been found to improve
overall response rates in CLL.!

Allogeneic Hematopoietic Stem Cell Transplant

Upon reviewing the literature and publications, we find
that the European Bone Marrow Transplantation Group
has released a study. It is emphasized in this work that the
required criteria for allogeneic hematopoietic stem cell
transplantation for CLL are given.*’! The scientists who
published the study emphasize that this method works
well in patients with various abnormalities who are unre-
sponsive to chemotherapy or who relapse after achieving
complete remission using a purine analogue. In addition
to this study, it is stated that the mortality rate is high in
most studies.! ]

Other Treatment Methods

In addition to immunotherapy and other treatments, ad-
ditional CLL treatment approaches are also reviewed.
Oblimersen, an antisense phosphothioate oligonucleotide,
is one of them. Oblimersen targets BCL-2, an anti-apop-
totic molecule’s messenger RNA.¥! This drug has a mod-
erate effect in patients with recurrent CLL in a single use.
However, when combined with Fludarabine-Cyclophos-
phamide, the effect level increases.!*

How I treat CLL?

As we mentioned, chronic lymphocytic leukemia (CLL) is
a type of cancer that is usually seen in middle-aged and
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older people and has a slow course in the bone marrow
and blood. It occurs when lymphocytes, one of our white
blood cells, increase in an uncontrolled and abnormal num-
ber in the bone marrow, blood and lymph nodes. The pur-
pose of lymphocytes in the immune system of our body is
to create a defense against the diseases that occur. When
CLL occurs, lymphocytes become unable to function. As
a result, the body’s defense system weakens and becomes
weak against diseases. When it comes to adult cancer, CLL
is often the second most frequent kind. There are sev-
eral components involved in this disease. One of these is
overexpression of the LEF| protein. Recently studies sup-
ported this situation. In addition, various mutations play a
role in the emergence of the disease. In addition, the cause
of the disease varies in gender, race and different ethnic
origins. Looking at the studies, different parameters of the
disease were examined and revealed. As a result of these
parameters, different treatment methods have emerged.

General chemotherapy applications and specialized biolog-
ical agents are used in the first and later advanced treat-
ment stages in the treatment of CLL. Generalized non-
chemotherapy regimens currently recommended for CLL
include monotherapy and combination therapies with BTK
inhibitors, monoclonal antibodies, PI3K inhibitors, lenalido-
mide and B-cell lymphoma inhibitors. Clinical develop-
ments focusing on individual CAR T cell monotherapy have
been slowed by poor response levels and short periods of
remission. Apart from various analogue and drug trials, it
was concluded that bone marrow transplantation also gave
successful results in some studies, but the mortality rate
was high in most studies. It is emphasized that studies on
bone marrow transplantation should still be continued. In
addition, these treatment variations give the hematologists
some great options, to choice the best treatment model.

Conclusion

CLL is still a disease that is challenging to cure and has
a significant recurrence rate even with current treatment
plans. Consequently, it is still essential to look for new
drugs and make a thorough effort to comprehend the
molecular processes underlying the disease’s pathogenesis.
The LEFI protein, which has a critical role in this disease,
needs to be investigated in detail. New drug studies for
this protein should be started.
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Kronik Lenfositik Losemide LEF1 Proteininin RolU ve Farkl Tedavi Yontemleri

Kemik iligi ve lenf diigtimlerinin bir malignitesi olan kronik lenfositik I6seminin (KLL) kaynagi, beyaz kan hiicrelerinin bir alt tiirii olan lenfo-
sitlerdir. Tek bir lenfosit kanser hiicresine doniisebilir, zamanla gogalabilir ve sonunda lenf diigiimlerinde ve kemik iliginde normal lenfositlerin
yerini alabilir. Bu hiicreler artik normal lenfositlerin aksine enfeksiyonla savagamaz. Lenfoid giiglendirici baglama faktérii-1 (LEFI), Whnt yolu
hedef genlerinin diizenlenmesinde 6nemli bir rol oynadigi gésterilen LEF/TCF transkripsiyon faktori ailesinin bir pargasidir. LEF| birgok kan-
serde gok 6nemli bir rol oynar. Son yillarda yapilan galigmalar LEFI’in CLLde asiri eksprese edildigini géstermistir. LEFI, 6zellikle B hiicresi
farklilagsmasinin erken asamalarinda eksprese edilir ve hayatta kalma ve gogalma igin gereklidir. Bu derlemede, KLL'de hastaligin genel seyri,
uygulanan tedavi stratejileri ve LEFI proteininin rolii giincel galismalar isiginda analiz edilmistir.

Anahtar Sozciikler: ilaglar; KLL; LEF-1; tedavi. D




