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INFORMATION FOR THE AUTHORS

The Zeynep Kamil Medical Journal is an international, scientific, open
access periodical published in accordance with independent, unbiased,
and double-blinded peer-review principles. The journal is the official
publication of the Zeynep Kamil Women and Children Diseases Training
and Research Hospital, and it is published in March, June, September
and December, four times a year. The publication language of the
journal is English.

The Zeynep Kamil Medical Journal aims to contribute to international
literature by publishing high-quality manuscripts in the field of Obstetrics
and Gynecology, Pediatrics and Pediatric Surgery. The journal’s target
audience includes academics and expert physicians working in Obstetrics
and Gynecology, Pediatrics and Pediatric Surgery specialists.

The editorial and publication processes of the journal are shaped in
accordance with the guidelines of the International Council of Medical
Journal Editors (ICMJE), the World Association of Medical Editors
(WAME), the Council of Science Editors (CSE), the Committee on
Publication Ethics (COPE), the US National Library of Medicine (NLM),
the World Medical Association (WMA) and the European Association of
Science Editors (EASE). The journal is in conformity with the Principles
of Transparency and Best Practice in Scholarly Publishing (doaj.org/
bestpractice).

OPEN ACCESS STATEMENT

The journal is an open access journal, and all content is freely available
without charge to the user or his/her institution. Except for commercial
purposes, users are allowed to read, download, copy, print, search,
or link to the full texts of the articles in this journal without asking prior
permission from the publisher or the author. This is in accordance with the
BOAI definition of open access. The open access articles in the journal
are licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International (CC BY-NC 4.0) license.

REVIEW PROCESS

Manuscripts submitted to the Zeynep Kamil Medical Journal will undergo
a double-blind peer-review process. Each submission will be reviewed
by at least two external, independent peer reviewers who are experts in
their field in order to ensure an unbiased evaluation process. The editorial
board will invite an external and independent editor to manage the
evaluation process of manuscripts submitted by editors or by the editorial
board members of the journal. The editor-in-chief is the final authority in
the decision-making process for all submissions.

Reviews are typically completed within one month of submission to the
journal. Authors will be sent constructive reviewer comments intended to
be useful. In general, the instructions, objections, and requests made by
the reviewers should be followed. The revised manuscript should clearly
and precisely indicate every step taken in accordance with the reviewers’
notes. A list of responses and the corrections made to each comment
should be provided.

AUTHORSHIP

Each individual listed as an author should fulfill the authorship criteria
recommended by the International Committee of Medical Journal Editors
(ICMJE - www.icmje.org). The ICMJE recommends that authorship be
based on the following 4 criteria:

Substantial contributions to the conception or design of the work, or the
acquisition, analysis, or interpretation of data for the work; AND

Drafting the work or revising it critically for important intellectual content;
AND

Final approval of the version to be published; AND

Agreement to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

In addition to being accountable for their own work, authors should have
confidence in the integrity of the contributions of their co-authors and
each author should be able to identify which co-authors are responsible
for other parts of the work.

All of those designated as authors should meet all four criteria for
authorship, and all who meet the four criteria should be identified as
authors. Those who do not meet all four criteria should be acknowledged
on the title page of the manuscript.

The Zeynep Kamil Medical Journal requires that corresponding authors
submit a signed and scanned version of the authorship contribution form
(available for download through https://www.zeynepkamilmedj.com/)
during the initial submission process in order to appropriately indicate and
observe authorship rights and to prevent ghost or honorary authorship.
If the editorial board suspects a case of “gift authorship,” the submission
will be rejected without further review. As part of the submission of the
manuscript, the corresponding author should also send a short statement
declaring that they accept all responsibility for authorship during the
submission and review stages of the manuscript.

ORCID ID

The Open Researcher and Contributor ID (ORCID) number of each
author must be submitted when creating an account for correspondence.
To obtain an ORCID number, please visit https://orcid.org/

ARTICLE WITHDRAWAL PROCESS

In accordance with the publication policies of the Zeynep Kamil Medical
Journal, the duties and responsibilities of the author(s) and the editorial
board during the withdrawal of an article are given below.

Responsibilities of the Authors

The author(s) has an obligation to cooperate with the journal editor in
the withdrawal process if he/she notices an error or mistake in the pre-
checking stage of the manuscript or in a published work. Withdrawal
requests will not be considered for a manuscript in the review process
or in the publication phase. Author(s) who wish to withdraw their study
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outside of the review process or the publication phase are obliged to fill
out and send the Withdrawal Form via e-mail at kare @karepb.com. The
Editorial Board will review the withdrawal notification and respond within
15 days at the latest. Authors cannot submit their manuscripts to another
journal for evaluation unless the editorial board approves the withdrawal
request for manuscripts whose copyrights have been transferred to the
Zeynep Kamil Medical Journal at the submission stage.

Responsibilities of the Editorial Board

The editorial board of the Zeynep Kamil Medical Journal has the
obligation to initiate an investigation into any suspected copyright
infringement, ethical statement violation, or plagiarism regarding studies
that are published ahead of print, or under review. If the editorial board
determines that there is a violation of copyright, ethical statement, or
plagiarism in the work under evaluation, it withdraws the work from the
evaluation and returns it to the authors by citing the detected situations in
detail. In the event that copyright infringement or plagiarism is determined
to have occurred in a published work or a work in early view, the Editorial
Board may recommend to the publishers or editorial boards, of which
study was previously published, to ensure the validity and reliability of the
published studies or to withdraw them.

PLAGIARISM DETECTION

All submissions are screened using similarity detection software at least two
times: on submission and after completing revisions. In the event of alleged
or suspected research misconduct, e.g., plagiarism, citation manipulation,
or data falsification/fabrication, the editorial board will follow and act in
accordance with COPE guidelines. Plagiarism, including self-plagiarism,
that is detected at any stage will result in rejection of the manuscript.

Publication Charges
This journal assesses no submission fees, publication fees, or page
charges.

MANUSCRIPT PREPARATION

Manuscripts should be prepared in accordance with the ICMJE-
Recommendations for the Conduct, Reporting, Editing, and Publication
of Scholarly Work in Medical Journals (updated in December 2015 -
http://www.icmje.org/icmje-recommendations.pdf). Authors are required
to prepare manuscripts in accordance with the Consolidated Standards
of Reporting Trials (CONSORT) guidelines for randomized research
studies, the STrengthening the Reporting of OBservational studies in

Epidemiology (STROBE) guidelines for observational original research
studies, the Standards for Reporting Diagnostic Accuracy (STARD)
guidelines, the Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines, the Animal Research: Reporting
of In Vivo Experiments (ARRIVE) guidelines for experimental animal
studies, and the Transparent Reporting of Evaluations with Non-
randomised Designs (TREND) guidelines for non-randomized behavioral
and public health evaluations.

Manuscripts may only be submitted through the journal’s online manuscript
submission and evaluation system, http://jag.journalagent.com/zkmj/
Manuscripts submitted via any other medium will not be evaluated.

Manuscripts will first be submitted to a technical evaluation process in
which the editorial staff will ensure that the manuscript has been prepared
and submitted in accordance with the journal’s guidelines. Submissions
that do not conform to the journal’s guidelines will be returned to the
author with requests for technical correction.

The quality and clarity of the language used in a manuscript is very
important. The editors may request that authors have the manuscript
professionally edited if the language of the submission does not conform
to the journal standards. The Zeynep Kamil Medical Journal uses
American English. Please submit text of a quality ready for publication.
Information about language editing and copyediting services pre- and
post-submission may contact Kare Publishing at kare@karepb.com.
Please refer to specific formatting requirements noted in the submission
checklist and elsewhere in this document.

MANUSCRIPT TYPES

Original Article: This is the most valued type of article, since it provides
new information based on original research. The main text of an
original article should be structured with Introduction, Methods, Results,
Discussion, and Conclusion subheadings. Original articles are limited to
3500 words and 30 references.

Review Article: Two kinds of review are accepted for publication in the
Zeynep Kamil Medical Journal: narrative review and systematic review.
Reviews of relevant topics not recently discussed in this format that will
be helpful to readers are welcomed.

Case Report: There is limited space for case reports and therefore the
journal selects reports of rare cases or conditions that reflect challenges
in diagnosis and treatment, those offering new therapies or revealing

Table 1: Limitations for each manuscript type

Type of manuscript Word limit Abstract word limit Reference limit Table limit Figure limit
Original Article 3500 350 (Structured) 40 6 6
Review Article 5000 350 50 6 10
Case Report 1500 200 15 No tables 5
Letter to the Editor 1000 No abstract 10 No tables No media
Image 200 No abstract 3 No table 3
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knowledge not in the literature, or present something otherwise particularly
interesting and educative. The abstract with structured of background, case
and conclusion, is limited to 150 words and the report must include the
subheadings of introduction, case report, and discussion, which includes
a conclusion. A case report is limited to 1300 words and 15 references.

Image: Original, high-quality clinical or laboratory images will be
considered for publication. If a photo of an identifiable patient is used, a
consent form for its use must be completed and signed by the patient and
enclosed with the submission. All printed information that might identify the
patient or the authors’ institution (including, but not limited to the hospital
or patient name, date, or place) should be removed from images. The
submission should have no more than 3 authors, the case description is
limited to a maximum of 200 words, the discussion section may contain no
more than 200 words, and only 3 references and 3 figures are permitted.

Letter to the Editor: This type of manuscript discusses important
observations, overlooked aspects, or details lacking in a previously
published article. Noteworthy articles on subjects within the scope of
the journal, particularly educative cases, may also be submitted in the
form of a “Letter to the editor.” No abstract, keywords, tables, figures,
images, or other media should be included. The article that is the subject
of commentary must be properly cited within the manuscript. The text
should be unstructured and is limited to 500 words. No more than 5
references will be accepted (Table 1).

Cover Letter: The cover letter should include the article title, article type,
and the full name of the corresponding author and a statement declaring
the absence or presence of any conflict of interest. The corresponding
author should briefly summarize the paper and affirm that it has not already
been published, accepted, or is under simultaneous review for publication
elsewhere. It should be stated that if the manuscript is accepted by the
Zeynep Kamil Medical Journal, the paper will not be published elsewhere
in the same form, in English or in any other language.

Title Page: A separate title page should be submitted with all submissions

and this page should include:

«  The full title of the manuscript as well as a short title (running head) of
no more than 50 characters

» Name, affiliation, ORCID ID number, and highest academic degree of
the author(s)

» Funding and other material support

» Name, address, phone number(s), fax number, and email address of
the corresponding author

»  Acknowledgment of the individuals who contributed to the preparation
of the manuscript but who do not fulfill the authorship criteria

« Manuscripts that have been presented orally or as a poster should
include the name, date and place of the event

Abstract: An English-language abstract is required with all submissions
except editorial comments, images, and letters to the editor. Systematic
reviews and original articles should contain a structured abstract of
maximum 250 words with the subheadings of objective, methods, results,
and conclusion.

Keywords: Each submission must be accompanied by a minimum of
three and a maximum of six keywords for subject indexing included at
the end of the abstract. The keywords should be listed in full without
abbreviations. The keywords should be selected from the National
Library of Medicine, Medical Subject Headings database (https://www.
nlm.nih.gov/mesh/MBrowser.html).

Tables: Tables should be uploaded as separate files and not embedded
in the main text. They should be numbered consecutively in the order
they are referred to within the main text. A descriptive title must be placed
above the tables. Abbreviations used in the tables should be defined
below the table with footnotes, even if they are defined within the main
text. Tables should be created using the “insert table” command of the
word processing software and they should be designed for easy reading.
Data presented in tables should not be a repetition of the data presented
within the main text but should support the main text.

Figures and Figure Legends: Figures, graphics, and photographs
should be submitted as separate files in TIFF or JPEG format through
the article submission system. The files should not be embedded
in a Word document or the main document. When there are figure
subunits, the subunits should not be merged to form a single image.
Each subunit should be submitted separately through the submission
system. Images should not be labeled (a, b, ¢, etc.) to indicate figure
subunits. Thick and thin arrows, arrowheads, stars, asterisks, and
similar marks can be used on the images to support figure legend. Like
the rest of the submission, the figures should be blind. Any information
within the images that may identify an individual or institution should
be blinded. The minimum resolution of each submitted figure should
be 300 DPI. To prevent delays in the evaluation process, all submitted
figures should be clear in resolution and large in size (minimum
dimensions: 100x100 mm). Figure legends should be listed at the end
of the main document.

All acronyms and abbreviations used in the manuscript should be defined
at first use, both in the abstract and in the main text. The abbreviation
should be provided in parentheses following the definition. Units should
be prepared in accordance with the International System of Units
(Sl). When a drug, device, hardware, or software program, or other
product is mentioned within the main text, the name of the product, the
manufacturer/copyright holder of the product (not simply the vendor), and
city and the country of the company (including the state, if in USA), should
be provided in parentheses in the following format: “Discovery St PET/CT
scanner (General Electric Co., Boston, MA, USA)”.

All references, tables, and figures should be referred to within the main
text, and they should be numbered consecutively in the order they are
referred to within the main text.

Limitations, drawbacks, and shortcomings of original articles should be
mentioned in the Discussion section before the conclusion paragraph.

References: The editorial team may request that the authors cite related
recently published articles (preferably within the last 10 years) in their
manuscripts, with the exception of historical papers.
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If an ahead-of-print publication is cited, the digital object identifier
(DOI) number should be provided. Authors are responsible for the
accuracy of references. Journal titles should be abbreviated in
accordance with the journal abbreviations in the Index Medicus /
MEDLINE/ PubMed. When there are six or fewer authors, all authors
should be listed. If there are seven or more authors, the first six
should be listed followed by “et al.” In the main text of the manuscript,
references should be cited using Arabic numerals in parentheses.
The reference styles for different types of publications are presented
in the following examples.

Journal article: van Erk MD, Dam-Vervloet AJ, de Boer FA, Boomsma
MF, van Straaten H, Bosschaart N. How skin anatomy influences
transcutaneous bilirubin determinations: an in vitro evaluation. Pediatr
Res 2019;86:471-7.

Epub ahead-of-print article: Cai L, Yeh BM, Westphalen AC, Roberts JP,
Wang ZJ. Adult living donor liver imaging. Diagn Interv Radiol 2016 Feb
24. doi: 10.5152/dir.2016.15323. [Epub ahead-of-print].

Manuscript published in electronic format: Morse SS. Factors in the
emergence of infectious diseases. Emerg Infect Dis (serial online) 1995
Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available from: URL:
http:/ www.cdc.gov/ncidodIEID/cid.htm.

Book section: Suh KN, Keystone JS. Malaria and babesiosis. Gorbach
SL, Barlett JG, Blacklow NR, editors. Infectious Diseases. Philadelphia:
Lippincott Williams; 2004.p.2290-308.

Books with a single author: Sweetman SC. Martindale the Complete Drug
Reference. 34" ed. London: Pharmaceutical Press; 2005.

Editor(s) as author: Huizing EH, de Groot JAM, editors. Functional
reconstructive nasal surgery. Stuttgart-New York: Thieme; 2003.

Conference proceedings: Bengisson S. Sothemin BG. Enforcement of
data protection, privacy and security in medical informatics. In: Lun KC,
Degoulet P, Piemme TE, Rienhoff O, editors. MEDINFO 92. Proceedings
of the 7" World Congress on Medical Informatics; 1992 Sept 6-10;
Geneva, Switzerland. Amsterdam: North-Holland; 1992. pp.1561-5.

Scientific or technical report: Cusick M, Chew EY, Hoogwerf B, Agron
E, Wu L, Lindley A, et al. Early Treatment Diabetic Retinopathy Study
Research Group. Risk factors for renal replacement therapy in the
Early Treatment Diabetic Retinopathy Study (ETDRS), Early Treatment
Diabetic Retinopathy Study Kidney Int: 2004. Report No: 26.

REVISIONS

When submitting a revised version of a paper (include a clean copy and a
highlighted copy), the author must submit a detailed response to the reviewers
that replies to each issue raised by the reviewers and indicates where changes
can be found (each reviewer’s comment, followed by the author’s reply and
line number where changes have been made) as well as an annotated copy
of the main document. Revised manuscripts must be submitted within 30 days
from the date of the decision letter. If the revised version of the manuscript is
not submitted within the allocated time, the revision option may be withdrawn.
If the submitting author(s) believe that additional time is required, they should
request this extension within the initial 30-day period.

Accepted manuscripts are copy edited for grammar, punctuation, format,
and clarity. Once the publication process of a manuscript is completed,
it is published online on the journal’s webpage as an ahead-of-print
publication before it is included in the scheduled issue. A PDF proof of
the manuscript is sent to the corresponding author and their publication
approval is requested within 2 days of receipt of the proof.

PUBLICATION PROCESS
Accepted manuscripts will be made available and citable online as rapidly
as possible. The stages of publication are as follows;

Uncorrected publication: A PDF of the final, accepted (but unedited and
uncorrected) paper will be published online on the journal web page
under the “Accepted Articles” section. A DOI will be assigned to the
article at this stage.

Ahead-of-print publication: After copy editing, typesetting, and review of
the resulting proof, the final corrected version will be added online in the
“Ahead-of-Print” section.

Final publication: The final corrected version will appear in an issue of the
journal and added to the journal website. To ensure rapid publication, we
ask authors to provide your publication approval during the proofreading
process as quickly as possible, and return corrections within 48 hours of
receiving the proof.

SUBMISSION CHECKLIST

Please use this list and the following explanations to prepare your
manuscript and perform a final check before submission to ensure a
timely review.

Formatting of text
+  Text should be written in 12-point Times New Roman font
Main headings and subheadings should be in 12-point and bold font
« Type a single space at the end of each sentence
+ Do not use bold face for emphasis within the text
Numbers one to ten are written out in words unless they are used as
a unit of measurement, except in figures and tables
+ Use a single hard return to separate paragraphs. Do not use tabs or
indents to start a paragraph
+ Do not use software options for hyphenation, headers, or footers
+ Use page numbering
Use line numbers
+ Use US English

Ensure that the following items are present:
Cover letter
Title page including:
+  Article type
+  Article title
*  Running title
All author names and affiliations
»  One author has been designated as the corresponding author with
contact details
° Full postal address, phone number(s), and email address
» Acknowledge
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Manuscripts that have been presented orally or as a poster must
include the name of the event, the date, and the location
State financial or other support for the study
Word count
° Abstract word count
° Text word count

Main text of the manuscript must include:

Article title

Abstract

Keywords

Text with required subheadings

References (ensure written according to journal rules)
Figures and tables

Numbered according to text citation

Descriptive legendsttitles and abbreviations

Ensure all figure and table citations in the text match the files provided
Figures: to be submitted separately.

Tables: to be submitted separately

VOL 55 - NO 3 - YEAR 2024

Ensure that the following forms have been properly completed and

submitted:

+ ICMJE Potential Conflict of Interest Disclosure Form (completed by
all contributing authors), AND

»  Copyright Form, AND

+  Author Contributions Form
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ABSTRACT

Objective: This study aims to compare the efficacy, safety, and tolerability of intra-
venous ferric carboxymaltose to oral ferrous sulfate in pregnant women (gestation
weeks 14-21) with antepartum anemia.

Material and Methods: A retrospective cohort study was conducted in a tertiary
hospital comparing intravenous 1000 mg ferric carboxymaltose treatment during
pregnancy (120 patients) to oral ferrous sulfate (100 mg) 2x1 treatment until delivery
(120 patients) for the treatment of iron deficiency anemia in pregnancy. The patients’
responses to treatment were assessed by measuring hemoglobin, hematocrit, and
ferritin levels on the 60" day, 120" day, and postpartum 1%t day following the initiation
of the therapeutic intervention.

Results: There were no significant differences between the groups in terms of gesta-
tional age, parity, delivery patterns, or antepartum hemoglobin and hematocrit levels.
On the 60" and postpartum first day of treatment, the IV ferric carboxymaltose group
had significantly higher hemoglobin and hematocrit levels than the oral ferrous sulfate
group (p<0.05). Ferritin levels improved rapidly on the 60" day of IV treatment. How-
ever, there was no significant difference in hemoglobin, hematocrit, or ferritin levels
on the 120" day.

Conclusion: Intravenous ferric carboxymaltose proves to be safe and well-tolerated
in the management of antepartum iron deficiency anemia. While short-term intrave-
nous iron therapy leads to a quicker elevation of hemoglobin, hematocrit, and ferritin
levels in women with antepartum anemia compared to oral ferrous sulfate therapy,
over the long term, the levels tend to equalize.

Keywords: Antepartum iron deficiency anemia, ferric carboxymaltose, ferrous sul-
fate, intravenous treatment, oral treatment.
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INTRODUCTION

Anemia represents a significant global health concern, impacting
newborns, pregnant and postpartum women, as well as adolescent
girls. The burden of anemia is disproportionately borne by non-ed-
ucated individuals and impoverished rural households residing in
low- and middle-income countries. Globally, the prevalence of ane-
mia among pregnant women aged 15-49 is reported at 36.5%.!"
The primary contributors to anemia encompass dietary iron defi-
ciency, thalassemia, sickle cell trait, and malaria.”?! Iron deficiency
anemia can manifest with symptoms such as fatigue, headache,
dizziness, shortness of breath, palpitations, decreased cognitive
function, and depression.

A singleton gestation imposes a need for roughly one gram of
iron on expectant mothers. This augmented demand stems from
heightened red cell mass, fetal-placental growth, and enlargement
of maternal blood volume. Anemia poses a significant risk factor for
both maternal and fetal morbidity. This will lead to adverse fetal, neo-
natal, and newborn outcomes such as preterm labor, fetal growth
restriction (FGR), postpartum hemorrhage, cardiac hypertrophy, re-
current infections, and puerperal sepsis.4

The World Health Organization (WHO) suggests that all wom-
en receive daily oral iron supplements along with folic acid. Ac-
cording to the Pregnancy Iron Support Program Guide issued by
the Ministry of Health on January 31, 2007, in Turkiye, the use
of appropriate daily iron supplements containing elemental iron
(40-60 mg) is recommended from the beginning of the 4" month
of pregnancy (second trimester) throughout the pregnancy, for a
total duration of nine months, including six months postpartum.®
Although numerous iron preparations are available for addressing
iron deficiency anemia during pregnancy, oral forms are notable
for their pronounced gastrointestinal side effects such as Gl dis-
comfort, vomiting, diarrhea, and a metallic taste in the mouth.[” IV
iron treatment shows better tolerability, fewer adverse effects, and
rapid improvement in desired hemoglobin (Hb) levels compared to
oral iron preparations.® Ferric carboxymaltose (FCM) is one of the
modern intravenous iron formulations frequently employed in the
management of iron deficiency during pregnancy. Hence, we con-
ducted a retrospective cohort study at our tertiary research hospital
to assess the tolerability, efficacy, and safety of a single dose of
1000 mg intravenous ferric carboxymaltose (FCM) in comparison
to oral ferrous sulfate (FS).

MATERIAL AND METHODS

We conducted a retrospective cohort study at the Istanbul Health
Sciences University Kanuni Sultan Suleyman Training and Re-
search Hospital, a tertiary referral center, from November 2020 to
November 2023. The study included patients referred to our outpa-
tient clinics in the Department of Obstetrics and Gynecology and
diagnosed with antepartum anemia based on their biochemical in-
vestigations. This investigation targeted women aged =18 years
who encountered iron deficiency anemia (IDA) within the antepar-
tum period, precisely in the second trimester (gestational weeks
14-21). Patients with serum ferritin levels <40 (ug/L) and IDA (Hb
levels of 8.0-10.4 g/dL for gestation weeks 14-21) were includ-

ed in the study. Pregnant women with severe postpartum vaginal
bleeding, iron intolerance, a history of peripartum blood transfu-
sions, myelosuppressive therapy, asthma, pulmonary thrombo-
embolism, alcohol consumption, malabsorption syndrome, or re-
nal-hepatic infections were excluded from the study. We followed
the Helsinki Declaration guidelines and received clinical and ethi-
cal approval from the institutional review board (Approval number:
KAEK/2023.11.171). Each participant provided written informed
consent before enroliment.

An electronic medical database of the hospital was used to de-
termine patients in the second trimester who had received either
IV ferric carboxymaltose (total dosage 1000 mg) or oral ferrous
sulfate (100 mg capsules taken twice daily; total dosage 200 mg)
treatment until delivery during the antepartum period for the treat-
ment of IDA. Demographic data, including age, BMI, gravida, pari-
ty, pre-treatment hemoglobin (Hb) levels, pre-treatment hematocrit
(Hct) levels, and delivery type, were obtained from the patients’
records. On the 60™ day, 120" day, and postpartum 1%t day of the
treatment, the levels of hemoglobin (Hb), hematocrit (Hct), and
ferritin were documented for both groups. Additionally, any treat-
ment-emergent adverse events were recorded for efficacy, safety,
and tolerability assessment.

The primary objective was to compare the effectiveness of the
IV FCM and oral ferrous sulfate (FS) treatment for IDA during the
antepartum period by measuring Hb and Hct levels from baseline.
The secondary objective was to assess the tolerability of FCM and
FS usage during pregnancy.

The data analysis was conducted using IBM Statistical Package
for the Social Sciences version 20 (SPSS Inc., Chicago, IL, USA).
Meanzstandard deviations were provided for continuous variables,
and percentages along with numerical values were presented for cat-
egorical variables. The normal distribution of groups was assessed
using the Kolmogorov-Smirnov test, and based on the distribution
results, comparisons of means were performed using either the
Mann-Whitney U or Student’s t-test. The Chi-square test and Fish-
er’s exact test were employed to compare categorical variables. A
p-value<0.05 was considered statistically significant in the results.

RESULTS

Routine assessment of hemoglobin levels during outpatient clinic
admissions revealed values within the range of 8 to 11 g/dI for the
enrolled patients. The oral iron supplementation (FS) group had an
average age of 27.1+6.1 years, while the intravenous ferric car-
boxymaltose (IV FCM) group exhibited an average age of 27.7+7.0
years. There were no statistically significant differences observed
between the groups regarding gravida, parity, or mode of delivery.
The demographic and characteristic features of the patients are
outlined in Table 1.

The mean pretreatment hemoglobin (Hb) levels for patients in the
FS group were determined to be 10.1+1.2 g/L, with hematocrit (Htc)
levels averaging 30.4+2.6 g/L. In contrast, the IV FCM group’s mean
pretreatment Hb levels were 10.3+1.2 g/L, and Htc levels averaged
30.6+2.7 g/L. The pretreatment Hb and Htc values among the groups
showed no statistically significant differences.
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Table 1: Characteristic and demographic features of the patients

Group 1
Oral treatment (n=120)

Group 2 p
Intravenous treatment (n=120)

Age (year) 27.1+6.1
BMI (kg/m?) 22.2+1.6
Gravida 2.2+1.1
Parity 2.0+1.1
Hb before treatment (g/dL) 10.1+1.2
Htc before treatment (%) 30.4+2.6

Mode of delivery, n (%)
Vaginal delivery 41 (34.1%)

Cesarean section 79 (65.9%)

27.7+7.0 0.410
22.9+1.8 0.186
2.3+1.2 0.110
2.1+1.1 0.097
10.3+1.2 0.060
30.6+2.7 0.642

0.786

43 (35.8%)
77 (64.2%)

BMI: Body mass index; Hb: Hemoglobin; Htc: Hematocrit.

Table 2: Hemoglobin, hematocrit, ferritin values on day 60, day 120 and postpartum day 1 of treatment

Group 1
Oral treatment (n=120)

Group 2 p
Intravenous treatment (n=120)

Hb on day 60 of treatment (g/dL) 10.2+1.1 11.3+1.3 0.032
Htc on day 60 of treatment (%) 33.4+3.1 36.0+2.8 0.041
Ferritin on day 60 of treatment (ug/L) 91.7+80.8 398.1+186.8 0.012
Hb on day 120 of treatment (g/dL) 11.8+0.6 11.6+0.8 0.452
Htc on day 120 of treatment (%) 36.6+£2.2 36.9+2.3 0.332
Ferritin on day 120 of treatment (ug/L) 198.4+76.5 236.7+89.9 0.090
Hb on postpartum day 1 of treatment (g/dL) 9.1+0.6 9.3+0.7 0.026
Htc on postpartum day 1 of treatment (%) 27.3+1.8 29.8+2.8 0.009
Ferritin on postpartum day 1 of treatment (ug/L) 28.5+20.6 33.8+29.7 0.156

Hb: Hemoglobin; Htc: Hematocrit

On the 60" day of treatment, the average Hb value in the FS group
was determined to be 10.2+1.1 g/L, with a mean hematocrit value of
33.4+3.1 g/L. In the IV FCM group, the Hb average was 11.3+1.3 g/L,
with a mean Htc value of 36.0+2.8 g/L. Upon comparing ferritin levels
between the two groups on the 60" day of treatment, a statistically
significant difference favoring the IV FCM group (398.1+186.8) was
observed compared to the FS group (91.7+80.8) (p=0.012).

On the 120" day of treatment, there was no statistically signif-
icant difference between the groups in terms of hemoglobin (Hb),
hematocrit (Htc), and ferritin levels (Table 2). However, on the post-
partum 1st day, there was a significant difference in Hb and Htc levels
among groups, favoring the IV FCM group. On the postpartum 1%t day
of treatment, the average Hb value in the FS group was determined
to be 9.1+0.6 g/L, with a mean hematocrit value of 27.3+1.8 g/L. In
the IV FCM group, the Hb average was 9.3+0.7 g/L, with a mean Htc
value of 29.8+2.8 g/L.
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No serious side effects were detected in either group. In the IV
FCM group, 2 patients (1.6%) experienced headaches during the
infusion of the drug, while flushing occurred in 9 women (7.5%).
Four women (3.4%) reported a sensation of trembling, and 3 wom-
en (2.5%) mentioned feeling fatigued. However, none of these ef-
fects were persistent or progressive. No hemodynamic issues were
observed during or after the infusion. Sixty-one patients (51%) in
the FS group reported experiencing side effects. These side ef-
fects were generally related to the gastrointestinal system, such
as dyspepsia and constipation. Thirty-two women (27%) reported
a change in taste or a metallic taste sensation, while twenty-nine
(24%) women reported constipation (Table 3). Despite these symp-
toms, patients adapted to the medication and completed the treat-
ment. When comparing the groups regarding side effects, the rate
of complaints related to side effects was significantly higher in the
oral FS group (p<0.05).
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Table 3: Treatment related side effects

Group 1 Group 2 p
Oral Intravenous
treatment treatment
(n=120) (n=120)

Fatigue 0 3 (2.5%)
Constipation 29 (24%) 0
Flushing 0 9 (7.5%)
Trembling 0 4 (3.4%) 0.008
Change in taste 32 (27%) 0
Headache 0 2 (1.6%)
Total 61 (51%) 18 (15%)
DISCUSSION

IDA is a major health problem affecting approximately 40% of wom-
en worldwide. Due to the elevated fetal iron requirements, ferri-
tin levels decrease in approximately 30—50% of pregnant women
throughout gestation.”®! IDA and acute bleeding are the main causes
of anemia during the antepartum and postpartum periods.['” IDA
during pregnancy is associated with maternal and neonatal morbid-
ity and mortality. To prevent complications and reduce the morbid-
ity and mortality rates due to IDA, the National Institute for Health
Care Excellence (NICE) recommends screening for hematological
pathologies through a full blood count at 28 weeks of gestation, as
well as at any point during pregnancy if anemia is suspected.'!
The Network for the Advancement of Patient Blood Management,
Haemostasis, and Thrombosis (NATA) consensus statement advo-
cates for the routine antenatal administration of oral iron (30—60
mg/day) and folic acid (400 pg/day) to mitigate the risk of low birth
weight and IDA during pregnancy.''? However, the gastrointestinal
adverse effects of oral iron salts often impede the compliance of
pregnant women with treatment. IV iron supplements are another
route for treating IDA during pregnancy. It is usually administered
in the second or third trimester, as there is no available data for
first-trimester use. In this study, we aimed to compare the efficacy,
tolerability, and safety of intravenous FCM over oral FS for treating
IDA during pregnancy.

Many randomized controlled trials have compared the efficacy
and safety of IV FCM with oral FS during pregnancy.['*-'® These
studies consistently demonstrate that FCM is superior at rapidly in-
creasing hemoglobin (Hb) levels without resulting in group 3 or 4 ad-
verse outcomes. Additionally, this statement is supported by system-
atic reviews in the literature favoring IV iron preparations compared
to oral forms in terms of efficacy, safety, and quality of life.'®'” Both
meta-analyses illuminate that intravenous iron formulations signifi-
cantly enhance hemoglobin levels within 4 weeks following the initi-
ation of treatment. Consistent with the literature, our results demon-
strate that IV FCM is superior to oral FS in terms of rapidly improving
hemoglobin levels and replenishing iron stores. Additionally, IV FCM
exhibits fewer adverse effects compared to the oral FS group.

There is a significant reluctance to use intravenous iron prepara-
tions due to the high risk of anaphylactoid reactions. However, ferric
carboxymaltose offers various advantages over other parenteral iron
preparations. It does not contain dextran and does not react with
dextran antibodies, hence eliminating the risk of anaphylactic reac-
tions observed with iron dextran.!'® Additionally, ferric carboxymalt-
ose possesses favorable characteristics compared to iron sucrose
(VenoferTM, Vifor International, StGallen, Switzerland), including
lower pH, lower osmolarity, and higher single-dose administration.
9 |ts safety profile allows for short-term administration in outpatient
facilities. Common adverse effects, such as metallic taste, flushing,
and burning at the injection site, are observed at a rate of 0.5% for
doses up to 200 mg.?? It is well known that oral iron medications
cause gastrointestinal side effects.?'! Gastrointestinal side effects are
believed to be dose-dependent and occur more frequently at higher
doses. Up to 30% of women treated with oral iron report gastrointesti-
nal side effects.?? Ferric carboxymaltose is well-tolerated by patients
in single-dose administrations.!"® Consistent with findings from other
studies, our study also supports a higher frequency of gastrointes-
tinal disturbances in the iron sulfate group, while the incidence of
side effects in the parenteral ferric carboxymaltose group was lower.
Outside of a clinical trial setting, non-adherence to oral iron therapy
is reported to be 10% after two weeks, 25% after one month, and
32% after two months.?24 Given these high rates of non-adherence,
many patients are exposed to symptoms associated with anemia
and increased interventions such as transfusions. In this study, ferric
carboxymaltose provided clinical improvement in anemia without the
need for prolonged adherence to oral iron therapy.

The interpretation of this study is subject to some limitations. One
of the limitations was the retrospective nature of this study. Anoth-
er limitation of this study is the lack of comprehensive records, the
quality of the documents, and the inherent recollection bias associat-
ed with retrospective data collection. Additionally, we refrained from
incorporating fetal outcomes in this study due to potential variations
in the quality of available documents, which could introduce inconsis-
tencies or errors in the data analysis.

CONCLUSION

In conclusion, our findings further support the evidence that IV FCM
is both safe and efficacious for the treatment of IDA during pregnancy.
In patients with intolerance to oral iron and a limited timeframe before
delivery, IV FCM may be considered as an option. IV FCM could pro-
vide an alternative approach for managing IDA during the antepartum
period, offering a safety profile comparable to oral formulations.
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Obstetric results of epileptic pregnant women:
A retrospective analysis

'Meltem DURAKLI ULUKOK ABSTRACT

2Ufuk ATLIHAN Objective: Epilepsy is one of the most common neurological diseases on a global
*Huseyin Aytug AVSAR scale and the second most common neurological disease during pregnancy. The aim
3Can ATA of our study is to evaluate the pregnancy outcomes and complications of pregnant

women diagnosed with epilepsy followed in our clinic.
'Department of Neurology, Cankaya

Medical Center, Izmir, Turkey Material and Methods: Between March 2018-2022, 147 pregnant women who were
2Department of Obstetrics and followed up in our hospital and diagnosed with epilepsy were examined. Demographic
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Conclusion: Today, we think that pregnant women diagnosed with epilepsy have a
high probability of giving birth to a healthy baby, spontaneous miscarriages are not
more common than expected, and there is no significant difference between birth
weight or week of birth and the treatment applied during pregnancy. The study also
shows that with an appropriate approach and follow-up, it is possible to achieve
positive results similar to those in the general population.
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INTRODUCTION

Epilepsy is one of the most common neurological diseases that af-
fects 2% of the population on a global scale!! as the second most
common neurological disease in pregnancy after migraine, and a
total of 18 million women have epilepsy in the World.?! Pregnancy
is an important decision process for women who have epilepsy. A
balance must be established between the risks to the mother and
fetus of uncontrolled seizures during pregnancy and the potential
teratogenic effects of antiepileptic drugs (AEDs).! When an epi-
leptic woman becomes pregnant, there are fetal or maternal risks
of epilepsy during pregnancy, the medical treatment used, and the
epileptic seizure.” Pregnancy also has effects on epilepsy and the
AEDs used. There are studies in the literature reporting increased
risks of miscarriage, premature birth, intrauterine infant death, intra-
uterine growth retardation, and long-term mental and psychomotor
retardation in the newborn in cases of epilepsy and pregnancy.®
Counseling before pregnancy, a correct and effective birth control
method, and a planned pregnancy will allow the regulation of antie-
pileptic drugs, minimizing the related risks with folic acid prophylax-
is in terms of fetal malformations and especially neural tube defects,
and explaining the effects of epilepsy and epilepsy on pregnancy
to the family.® It can be recommended for most women who have
epilepsy to become pregnant because the malformation rates de-
termined by recent studies are not significantly different from the
general population.” In the treatment of epilepsy during pregnancy,
the most critical point is to maintain the balance between control of
maternal seizures and teratogenic risk.!®! Although AEDs increase
the risk of major and minor congenital anomalies, the risk is lower
than considered, and the majority of women who have epilepsy can
give birth to healthy babies.”! In the study conducted by Razaz et
al.l"in which 3586 epileptic pregnant women were examined, it was
reported that AED use did not increase the risk of pregnancy and
perinatal complications, except for a higher rate of labor induction.
Although several studies report that seizures that develop in the first
trimester increase the risk of malformations, there are also other
studies reporting contrary outcomes.!'""! Pregnancy complications
such as hyperemesis gravidarum, vaginal bleeding, preeclampsia,
eclampsia, vitamin D and K deficiencies, megaloblastic anemia be-
cause of decreased folate, premature birth, and postpartum bleed-
ing are more common in epileptic women.['? When the effects of
pregnancy on epilepsy are evaluated, it is seen that seizures in-
crease by approximately 25%.1'"® The increase in seizure frequency
occurs mostly at the end of the first trimester or the beginning of the
second trimester!' and the increase in seizure frequency during
pregnancy is multifactorial. Drug incompatibility, decreased serum
AED levels because of changes in the absorption and metabolism
of the drug, sleep deprivation, and stress can be listed among the
reasons for this.®! The risk of hypertensive diseases and long-term
hospitalization also increases in epileptic pregnant women. In the
study conducted by Huang et al.l'® it was reported that abortion,
bleeding during pregnancy, postpartum hemorrhage, hypertensive
diseases, labor induction, cesarean section, preterm labor, and in-
trauterine growth retardation were seen at higher rates in epileptic
pregnant women. In our study, the purpose was to present preg-
nancy outcomes and possible complications in pregnant epileptic
patients followed in our pregnancy clinic.
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MATERIAL AND METHODS

The study had a retrospective cross-sectional design and was con-
ducted following the principles of the Declaration of Helsinki. Informed
consent forms were obtained from the patients. The study was start-
ed after receiving ethics committee approval number 2023/209 from
our hospital’s ethics committee. The files of a total of 147 pregnant
women who were diagnosed with epilepsy who applied to our hos-
pital between March 2018 and March 2022 and whose pregnancy
follow-ups were performed in our hospital were examined retrospec-
tively. Demographic characteristics of all patients such as age, parity,
week of birth, birth weight, 15t and 5" minute Apgar scores, types
of epilepsy, and duration of epilepsy were evaluated retrospectively
along with fetal malformations, abortion, premature birth, intrauterine
growth retardation, antenatal and neonatal problems. Births after the
37" week were categorized as term birth, between 34 and 37 weeks
as late preterm birth, and births under the 34" week were categorized
as early preterm birth. The distinction of major anomalies from mi-
nor anomalies was made in line with the EUROCAT Guideline used
in the evaluation of congenital anomalies. It was evaluated whether
the patients had an attack during pregnancy. Quantitative data of the
patients were reported as meanz+standard deviation (SD) (minimum-
maximum). Whether there was a relationship between the categor-
ical variables was evaluated with the Chi-Square Test, and whether
there was a difference between the independent groups was evalu-
ated with the One-Way Analysis of Variance Test. The results were
evaluated with a 95% Confidence Interval (Cl). The p-value consid-
ered statistically significant was <0.05. The analyses were made with
SPSS version 26.0 (IBM Inc., Chicago, IL, USA).

RESULTS

The mean age of the 147 patients who were evaluated in the study
was 31.8+8.8 years. The mean parity of 130 patients with ongoing
pregnancy was 1.6+0.5, birth week was 37+2.1, birth weight was
2960+752 g, 1% minute Apgar score was 8.1+0.8, and 5" minute Ap-
gar score was 8.6+0.7. Among 147 pregnant women, 17 (11.5%) had
a spontaneous abortion, 108 (73.4%) gave birth in the term period, 15
(10.2%) gave birth in the late preterm period, and 7 (4.7%) gave birth
in the early preterm period. In addition, 80 (61.5%) pregnant women
had a cesarean section and 50 (38.5%) had a normal spontaneous
vaginal birth. The mean duration of epilepsy was 16.8+7.8 years. The
average age of pregnant women with a history of polytherapy was
found to be 32.6+8.4 years, which was significantly higher than the
other groups (p=0.042). No significant difference was found between
the groups in terms of parity number according to drug use history
(p=0.850). Among the women included in the study group, the mean
birth weight of those who did not receive any treatment during preg-
nancy was 3080+592 g, the mean birth weight of patients who had a
history of monotherapy was 2960+505 g, and the mean birth weight
of patients who had a history of polytherapy was 2820+610 g, and
no significant differences were found between the groups (p=0.385).
The mean birth week of women who did not receive any treatment
during pregnancy was 38+1.9, the mean birth week of patients with
a history of monotherapy was 37+1.9, and the mean week of birth
of patients with a history of polytherapy was 36+2.4, and no signif-
icant differences were detected between the groups (p=0.115). No
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Table 1: The relationship between treatment history and pregnancy outcomes

Monotherapy Polytherapy Not receiving treatment Total p

Age, Mean+SD 30.5+7.9 32.6+8.4 30.2+8.1 31.8+8.8 0.042
Parity, Mean+SD 1.6+0.6 1.5+0.7 1.6+0.6 1.6+0.5 0.850
Birth weight (g), Mean+SD 2960+505 2820+610 3080+592 2960+752 0.385
Birth week, Mean+SD 37+1.9 36x2.4 38x1.9 37x2.1 0.115
1st minute Apgar score, Mean+SD 8.1+0.6 8.1+0.5 8.2+0.6 8.1+0.8 0.770
5% minute Apgar score, Mean+SD 8.7+0.6 8.6+0.5 8.6+0.5 8.6+0.7 0.640
Spontaneous abortion, n (%) 5(29.4) 5(29.4) 7 (41.1) 17 (11.5) 0.360
Duration of epilepsy (year), Mean+SD 15.5+7.5 18.116.1 15.5+7.7 16.8+7.8 0.044
Birth type, n (%) 0.038

C/s 44 (68.7) 18 (78.2) 18 (41.8) 80 (61.5)

NSPD 20 (31.3) 5(21.8) 25 (58.2) 50 (38.5)
Birth period, n (%) 0.210

Term birth 59 (50) 18 (15.3) 41 (34.7) 108 (73.4)

Late preterm birth 3 (50) 2 (33.3) 1(16.7) 15(10.2)

Early preterm birth 2(33.3) 3 (50) 1(16.7) 7 (4.7)

SD: Standard deviation; NSPD: Normal spontaneous perineal birth; C/S: Cesarean delivery.

significant difference was found between the groups in terms of 1%
minute and 5" minute Apgar scores according to drug use history
(p=0.770, p=0.640 respectively). Among the 17 patients who had a
history of spontaneous abortion, 5 (29.4%) pregnant women had a
history of monotherapy, 5 (29.4%) pregnant women had a history of
polytherapy, and 7 (41.1%) pregnant women did not have any treat-
ment history, and no significant differences were detected between
the groups (p=0.360). When the groups were evaluated according to
drug use history, the duration of epilepsy was found to be significantly
higher in the polytherapy group (p=0.044). When the groups were
evaluated according to drug use history, it was found that the ce-
sarean section rate was significantly higher in the polytherapy group
(p=0.038). Among the 130 pregnant women who gave birth live, 64
(49.2%) had a history of monotherapy, 23 (17.6%) had a history of
polytherapy, and 43 (33%) patients did not receive any treatment.
The number of pregnant women who gave birth at term was 118, 59
(50%) of the women in this group were in the monotherapy group,
18 (15.3%) were in the polytherapy group, and 41 (34.7%) pregnant
women did not receive any treatment during pregnancy. The number
of pregnant women who gave birth in the late preterm period was 6, 3
(50%) of them were in the monotherapy group, 2 (33.3%) were in the
polytherapy group, and 1 (16.7%) pregnant woman did not receive
any treatment during pregnancy. The number of pregnant women
who gave birth in the early preterm period was 6, and 2 of the women
(33.3%) in this group were in the monotherapy group, 3 (50%) were
in the polytherapy group, and 1 (16.7%) pregnant woman did not re-
ceive any treatment during pregnancy, and no significant differences
were detected between the groups (p=0.210) (Table 1).

Although 94 (63.9%) women included in the study group had at
least one epileptic seizure during pregnancy, no seizures were de-

Table 2: The epilepsy prognosis of the patients

n %

Number of seizures

=1 94 63.9

0 53 36.1
Drug history

Monotherapy 69 46.9

Polytherapy 28 19.1

No treatment 50 34
Seizure prognosis

Increasing 40 27.2

Decreasing 50 34

No change 57 38.7
Seizure period

1st trimester 15 10.2

2" trimester 20 13.6

3 trimester 12 8.1

2 separate trimesters 13 8.8

1-2-3 trimesters 24 16.3

tected in 53 (36.1%) women. Additionally, 50 (34%) patients in the
study group did not use medication during pregnancy, 69 (46.9%)
patients had a history of monotherapy, and 28 (19.1%) patients had
a history of polytherapy. An increase in seizure frequency was de-
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Table 3: The relationship between seizure prognosis and seizure type and history of epileptic drug use

Increased seizures Decreased seizures No change p
n % n % n %
Seizure type 0.245
Partial 1 7.2 7 50 6 42.8
Generalized 18 21.9 28 34.2 36 43.9
Partial + generalized 16 47 9 26.5 9 26.5
Antiepileptic drug use 0.640
Monotherapy 21 32.9 17 26.6 26 40.5
Polytherapy 4 17.4 12 52.2 7 30.4
Not receiving treatment 10 23.2 15 34.9 18 41.9
Total 35 26.9 44 33.8 51 39.2

tected in 40 (27.2%) women, a decrease in seizure frequency in 50
(34%) women, and no change in seizure frequency was detected in
57 (38.7%) women in the study group. Seizures were reported in 15
(10.2%) pregnant women in the 1%t trimester, in 20 (13.6%) pregnant
women in the 2™ trimester, in 12 (8.1%) pregnant women in the 3
trimester, in 13 (8.8%) pregnant women in two separate trimesters,
and in 24 (16.3%) pregnant women in all three trimesters (Table 2).

Among the 130 women who gave birth, an increase in seizure
frequency was detected in 35 (26.9%) pregnant women during
pregnancy, a decrease in seizure frequency in 44 (33.8%) preg-
nant women, and there were no changes in the seizure frequency
in 51 (39.2%) pregnant women during pregnancy in the study
group. When the relationship between seizure frequency, seizure
type, and antiepileptic drug use was evaluated, no significant rela-
tionships were found between the groups (p=0.245, p=0.640, re-
spectively) (Table 3).

DISCUSSION

The frequency of seizures decreased or remained unchanged dur-
ing pregnancy in the majority of pregnant women in our study. The
period with the lowest seizure frequency was the 2" trimester. More
than half of the patients had a history of seizures at least once during
their pregnancy. In our study, the average age of pregnant women
with a history of polytherapy was found to be significantly higher. The
duration of epilepsy was found to be significantly longer in the poly-
therapy group, and the cesarean section rate was significantly higher
in the polytherapy group. The average age of pregnant women with
a history of polytherapy was significantly higher than in other groups.
There are conflicting data in the literature in studies evaluating the
relationship between age and epilepsy, both in pregnant women and
outside the pregnancy period.l'*'7 In our study, the high average
age in the polytherapy group was associated with the long history of
epilepsy in these patients. It has been shown in the literature that the
duration of epilepsy is significantly higher in patients receiving multi-
ple drug therapy.l'®' In our study, it was observed that the duration of
epilepsy was significantly longer in the polytherapy group, consistent
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with the literature. The reason for this relationship can be explained
by the fact that patients diagnosed with severe epilepsy have a low
remission rate over the years and are resistant to monotherapy.

The mean birth weight and birth week of the women who did not
receive any treatment during pregnancy were higher than the mean
birth weight and birth week of the infants with a history of monother-
apy and polytherapy among the women in the study group, but this
difference was not statistically significant. In the study conducted by
Pennell et al.,!"” it was reported that the rate of low birth weight and
prematurity increased in epileptic pregnant women. In the study con-
ducted by Crawford et al.,?” it was reported that the rate of premature
birth increased in epileptic pregnant women. It is thought that the
difference between the literature data and our study is the difference
in the number of patients evaluated in the studies and the exclusion
criteria. When patients who had a history of spontaneous abortion
were evaluated according to their treatment history, no statistically
significant differences were detected between those who did not re-
ceive medication and those who received polytherapy or monother-
apy. In the study conducted by Adab et al.,?" abortion rates were
found to be significantly higher in the epilepsy group. It is thought that
the difference between our study and literature data is since sponta-
neous abortion patients were not hospitalized in our study. Although
studies report that complications during pregnancy are more com-
mon in pregnant women who have epilepsy, some studies do not
support this result. In the study conducted by Annegers et al.,”? no
differences were detected in the rate of spontaneous miscarriage
between pregnant women taking and not taking antiepileptic drugs.
Although the rate of spontaneous abortion is not known exactly in
normal pregnancies, it is reported to be between 10-40%.12324 In our
study, spontaneous abortion was detected in 17 (11.5%) cases and
no significant differences were detected when compared to normal
pregnancies. The risk of congenital malformation increases in pro-
portion to the increase in the number and dose of antiepileptic drugs
used (i.e., polytherapy and monotherapy). No major anomaly was
found in the patients included in our study. A shift towards a higher
rate of monotherapy and a change towards the choice of less terato-
genic AEDs during the treatment of our patients may have contrib-
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uted to the lower risk of malformations. A wide range of results were
reported in the study of Mawer et al.,’® indicating that the frequency
of seizures during pregnancy might increase, decrease, or remain
unchanged. Similarly, in our study, data regarding the frequency of
seizures during pregnancy were found to be compatible with the liter-
ature. Although 94 (63.9%) women in the present study group expe-
rienced at least one epileptic seizure during pregnancy, no seizures
were detected in 53 (36.1%). No increase was detected in seizure
frequency in 40 (27.2%) women in the study group, no decrease in
seizure frequency in 50 (34%) women, and no change in seizure
frequency in 57 (38.7%) women. These findings were found to be
compatible with other studies in the literature. No history of status
epilepticus during pregnancy was detected in our study group.

The consensus is that there is no change in the frequency of
epileptic seizures in most patients. The best indicator that can re-
flect the frequency of seizures during pregnancy is the frequency of
seizures in the past year before the pregnancy.? Perhaps the most
important factor that affects the increase in epileptic attacks is the
discontinuation of drug use during pregnancy.?® Expectant mothers
stop using AEDs (especially in the first 3 months of pregnancy) to
avoid the negative effects of the drugs on their children. It was found
in the EURAP Study, in which 1736 pregnancies were evaluated, that
58.3% of the patients did not have seizures during pregnancy, 15.9%
had a decrease in their seizures, 17.3% had convulsive seizures, and
1.8% had a history of status epilepticus.?” In our study, the reason
for the similar seizure frequency throughout the pregnancy period
may be that the patients had regular neurology check-ups. In the
study conducted by Schmidt et al.,!"¥ it was reported that the increase
in seizure frequency was more evident in the 1t and 3 trimesters,
but it was reported in the study of Battino et al.?® that there was
a decrease in the frequency of seizures in the 1%t trimester. Unlike
the literature data, the fewest seizures were observed in our study
in the second trimester. The findings of previous studies conducted
on cesarean section rates in epileptic pregnant women are variable.
29 |n our study, 38.5% of the pregnant women gave birth by normal
vaginal birth and 61.5% by cesarean section, and the cesarean rate
was observed to be quite high compared to studies in the literature.
The high rate of cesarean sections due to patient request in Turkiye
reveals the difference between the literature and our study. It was
reported in another study that the mean birth weight of newborn in-
fants of epileptic patients was lower than that of controls, but the dif-
ference was not at a statistically significant level.®® AED polytherapy
was suggested to be a risk factor for low birth weight compared to
monotherapy.®" In our study, no significant difference was observed
in terms of pregnancy outcomes between patients with a history of
polytherapy and patients with a history of monotherapy. However, it
supports the view that polytherapy is a risk factor for low birth weight.
Among the women included in the study group, the mean birth week
of those who did not receive any treatment during pregnancy was
higher than the mean birth week of those who received monotherapy
and polytherapy, but this difference was not at a statistically signifi-
cant level. The fact that all patients were followed up from a single
center throughout their pregnancy is considered a strength of the
study. However, the fact that the relationship between drug dose and
drug group and perinatal period results in epileptic drug use was not
examined can be considered a limitation of the present study.

CONCLUSION

We think that pregnant women diagnosed with epilepsy have a high
probability of giving birth to healthy babies, spontaneous miscarriag-
es are not more common than expected, and there are no significant
differences between birth weight or week of birth and the treatment
received during pregnancy in the present study. The study also
shows that it is possible to obtain positive outcomes almost similar to
the general population with an appropriate approach and follow-up.
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ABSTRACT

Objective: The aim of our study is to evaluate the lymphovascular space involvement
(LVSI) status using preoperative fluorine-18 (18F) fluorodeoxyglucose (FDG) positron
emission tomography/computed tomography (PET-CT) imaging.

Material and Methods: This retrospective study was based on a review of the
records of patients who were diagnosed with endometrial cancer (EC) and underwent
hysterectomy between January 2014 and 2021. The thickness, volume of the uterine
lesion, and its standardized uptake value (SUV_ ) as obtained using 18F-FDG PET-CT
and pathology results of hysterectomy specimens were recorded.

Results: All 151 patients included in the study had endometrioid-type cancer.
Recurrence was observed in 22 (14.6%) patients. To predict LVSI, deep myometrial
invasion, cervical involvement, and lymph node (LN) metastasis preoperatively, ideal
SUV,__, values in PET-CT were analyzed according to receiver operating characteristic
(ROC) analysis. Deep myometrial invasion, cervical involvement, LVSI, and LN
metastasis, which are poor prognostic factors, were found to be significantly more
common in high SUV__ values (>14.65). The 5-year disease-free survival was 92.0%
at low SUV__ and 71.1% in patients with high SUV__ values (p=0.004). Patients with
low SUV,__ had a higher mean 5-year overall survival than patients with high SUV__
(97.3% & 71.8%; p<0.001).

Conclusion: In order to predict the presence of LVSI in the preoperative period,
the SUV,__, value of the uterine lesion on PET-CT can be used. It may be helpful in
planning the extent of the surgery and the level of LN dissection.

Keywords: Endometrial cancer, lymph node, lymphovascular space involvement,
positron emission tomography.
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INTRODUCTION

The most common gynecological cancer type in developed countries
is endometrial cancer (EC).I" Histological type, grade, depth of myo-
metrial invasion, lymph node (LN) metastasis and lymphovascular
space involvement (LVSI) are important prognostic factors for recur-
rence and survival.”? EC is usually diagnosed at an early stage (75%)
and has an excellent prognosis.©!

LVSI is the first step in tumor metastasis and is defined as the
invasion of tumor cells in lymphatic and/or blood vessels. The pres-
ence of LVSI is associated with metastatic spread to lymph nodes
and distant sites.! LVSI status is assessed by examining the hyster-
ectomy material.®! On the other hand, LVSI can rarely be evaluated
in biopsy specimens, with the hazard of a second surgery to confirm
lymph node metastasis.®”! Recently, the European Society of Gynae-
cological Oncology (ESGO), the European Society for Radiothera-
py and Oncology (ESTRO), and the European Society of Pathology
(ESP) ESGO-ESTRO-ESP classification, based on final pathology
taking into account both LVSI and lymph node status, identified four
risk groups for recurrence and is used in adjuvant therapy.” Some
authors have reported that pelvic and para-aortic lymphadenectomy
in low-risk EC patients has no clinical benefit but causes an addition-
al increase in the risk of complications and morbidities.®® Although
there were imaging studies evaluating LVSI preoperatively, no con-
sensus was reached.® In addition, LVSI is now included in the 2023
EC staging system.['

The aim of our study is to evaluate the LVSI status using preoper-
ative fluorine-18 (18F) fluorodeoxyglucose (FDG) positron emission
tomography/computed tomography (PET-CT) imaging.

MATERIAL AND METHODS

This retrospective study was based on a review of the records of
patients who were diagnosed with EC and underwent hysterectomy
at the Gynecologic Oncology Clinic of Erciyes University, Faculty of
Medicine, Turkiye, between January 2014 and 2021. The patients’
clinical files and pathological specimens were reviewed retrospec-
tively. Study inclusion was limited to patients with EC who were oper-
ated on at our institution, for whom follow-up data were available, and
who underwent PET-CT in the preoperative period. Collected data
included patient age at diagnosis, tumor size, histological subtype,
lymphovascular space invasion, The International Federation of Gy-
necology and Obstetrics (FIGO) stage, and comorbidities (hyperten-
sion, diabetes mellitus). The study was approved by the local Ethics
Committee (Date=26.05.2021, Decision No=2021/365) and conduct-
ed in accordance with the principles of the Declaration of Helsinki.

All surgical operations were carried out by surgeons experienced
in gynecological oncologic surgery. A vertical midline incision was pre-
ferred in all patients for ease of access during abdominal exploration
and organ resection. After the peritoneal cavity had been entered, a
peritoneal wash was obtained for cytology. Exploration of the abdomi-
nal cavity included systematic examination of the peritoneal surfaces,
omentum, colon and small intestine, and para-colic, pelvic, mesen-
teric, and para-aortic sites, as well as palpation to locate suspicious
lesions. The procedures included hysterectomy, bilateral salpingo-
oophorectomy, pelvic and para-aortic lymph node sampling, resec-

September 2024

Table 1: The demographic and clinical characteristics of the

patient (n=151)

Characteristics

Age, years, Mean+SD 59.7+10.8
CA125, Mean+SD 58.5+143.2
Hemoglobin, Mean+SD 12.1+2.0
Histological grade, n (%)
1 81 (53.6)
2 45 (29.8)
3 25 (16.6)

Myometrial invasion, n (%)
Limited in the cavity 0 (6.6)
104 (68.9)

<1/2
=1/2 4 (22.5)
Serosal 3(2.0)
Cervical invasion, n (%) 17 (11.3)
Adnexal involvement, n (%) 5(3.3)
Lymphovascular space invasion, n (%) 35 (23.2)
Stage, n (%)
1A1 10 (6.6)
1A2 79 (52.3)
IA3 1(0.7)
1B 10 (6.6)
1A 1(0.7)
IIB 12 (7.9)
lIC 6 (10.6)
INnc1 8 (5.3)
lnca2 6 (4.0)
IVB 8 (5.3)
SUV__, (uterine lesion), Mean+SD 14.249.2
Vertical size of the tumor in PET, mm, Mean+SD 39.3+20.7
Horizontal size of the tumor in PET, mm, Mean+SD 29.2+16.9
The largest tumor size in pathology, cm, Mean+SD 3.6+2.0

SD: Standard deviation.

tion of bulky lymph nodes, and omentectomy. Systematic retroperi-
toneal lymphadenectomy was performed at our oncology center in
patients with (a) myometrial invasion =1/2, (b) positive pelvic LNs, (c)
nonendometrioid tumors, and (d) grade 3 endometrioid cancer. The
staging of all cases was re-evaluated according to the FIGO 2023
staging system by re-evaluating the pathological findings.l'” Pelvic
lymphadenectomy consisted of removal of the lymphatic tissue over
the external, internal, and common iliac vessels and in the obturator
fossa. Para-aortic LN dissection was performed by removal of the
lymphatic tissue over the inferior vena cava and aorta, beginning at
the bifurcation and proceeding to the left renal vein if necessary.
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Figure 1: Determination of ideal cut-off values in PET-CT by ROC analysis to predict prognostic factors.

(a) LVvSI & SUV__, AUC: 0.834 (Cl 95%: 0.769-0.899), p<0.001, cut-off: 14.6; sensitivity: 82.9% and 73.3% specificity. (b) Cervical involvement & SUV__, AUC: 0.747 (CI
95%: 0.639-0. 855) p=0.001, cut-off: 14.6; sensitivity: 88.2% and 66.4% specificity. (c) Deep myometrial invasion & SUV__, AUC: 0.668 (Cl 95%: 0. 576 0 760), p=0.002,
cut-off: 14.6; sensitivity: 64.9% and 67.5% specificity. (d) Lymph node metastasis & SUV,__, AUC: 0.680 (Cl 95%: 0. 544—0 817) p=0.026, cut-off: 14.6; sensitivity: 87.5%

and 60.6% specificity.

All histological slides were reviewed by an expert gynecopathol-
ogist. Histological subtype, histological FIGO grade (according to the
World Health Organization criteria), and mitotic index (number of mi-
toses per 10 high power fields) were evaluated both in the primary tu-
mor and in curettage material. Uterine sections were selected from the
anterior and posterior aspects of the cervix, the lower uterine segment,
and the uterine corpus. A minimum of 6 sections, including the section
showing the deepest tumoral invasion, was obtained for all specimens.

Diagnosis was confirmed histopathologically in all patients. The
thickness and volume of the uterine lesion and its standardized uptake
value (SUV, ) as obtained using 18F-FDG PET/CT and hysterec-
tomy pathology results were recorded. Whole-body 18F-FDG PET/
CT imaging was performed using a PET/CT scanner (Philips Gem-
iniTF; Philips Healthcare, Andover, MA, USA), which consisted of a
dedicated lutetium orthosilicate full-ring PET scanner and 16-slice CT.

Both PET and low-dose CT scanning covered the skull to the proxi-
mal thigh. The protocol included 6 h of fasting before image acquisi-
tion, and all patients were asked to void before undergoing scanning.
On the day of the examination, the serum glucose levels measured
before 18F-FDG injections were found to be less than 140 mg/dL.
Subsequently, 18F-FDG (6.5-13.4 uCi) was given intravenously 60 to
120 min before the CT scan, and the patients were instructed to rest
in a semi-dark, temperate room between the injection and scanning.
At 60 min after the administration of 18F-FDG, low-dose CT (50 mAs,
120 kV) covering the area from the skull to the proximal thighs was
performed to attenuate the correction and precise anatomic localiza-
tion. An emission scan was then conducted in the three-dimensional
mode. All images were reconstructed and stored as axial, coronal,
and sagittal slices. The total scanning time was about 20 min per pa-
tient. The SUV __ was estimated for each hypermetabolic lesion.
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(a)

(b)

Figure 2: Disease-free (a) and overall (b) survival curves of low and high SUV __ values according to Kaplan-Meier.

The patients were followed up every 3—4 months for the first 2
years, every 6 months for the next 3 years, and annually thereafter.
Computed tomography or magnetic resonance imaging was per-
formed annually. Disease-free survival was defined as the interval
from the date of primary surgery to the detection of recurrence or the
latest observation. Overall survival was defined as the interval from
the date of primary surgery to death or the latest observation.

Statistical Analysis

Descriptive data are expressed as the meanzstandard deviation
or as a percentage. Chi-square was used to compare categorical
data, and the Student t-test was used to compare nominal data.
The optimal cut-off value of predictive prognostic factors in EC was
identified using receiver operating characteristic (ROC) curve anal-
ysis. Logistic regression analysis was used to define the risk factors
for lymph node involvement; the results were presented as the 95%
confidence interval (Cl) and odds ratio (OR). All statistical analy-
ses were performed using SPSS software (ver. 20.0; IBM Corp.,
Armonk, NY, USA). A p value <0.05 was considered to indicate sta-
tistical significance.

RESULTS

All 151 patients included in the study were of the endometrioid
adenocarcinoma histological type. One hundred forty-one (93.4%)
patients were estrogen receptor positive and 134 (88.7%) patients
were progesterone receptor positive. Type 1 hysterectomy was per-
formed in 148 (98.0%) patients and type 3 hysterectomy in 3 (2.0%)
patients. Pelvic LN dissection was performed in 110 (72.8%) patients
and paraaortic LN dissection was performed in 83 (55.0%) patients.
The mean number of pelvic LNs taken was 17.1+7.9 and the number
of paraaortic LNs was 6.1+4.2. Pelvic LN metastasis was observed
in 16 (10.6%) patients and paraaortic LN metastasis was observed
in 9 (6.0%) patients. Seventy-four (49.0%) of the patients had hyper-
tension and 49 (32.5%) had diabetes mellitus. The demographic and
clinical characteristics of the patients are given in Table 1.
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Sixty-eight (45.0%) patients received adjuvant radiotherapy; vagi-
nal brachytherapy (VBT) was given to 57 (37.7%) patients and external
beam radiotherapy (EBRT) to 31 (21.5%) patients. Adjuvant chemo-
therapy was given to 21 (13.9%) patients and all received carboplatin
plus paclitaxel. Recurrence was observed in 22 (14.6%) patients. Re-
currence locations were: vaginal cuff in 3 (2.0%) patients, pelvic in 4
(2.6%) patients, pulmonary in 3 (2.0%) patients, common in more than
one area in 8 (5.3%) patients, and other regions in 4 (2.6%) patients.

In order to predict LVSI, deep myometrial invasion, cervical in-
volvement, and LN metastasis, ideal SUV,__ values in preoperative
PET-CT were analyzed according to ROC analysis in Figure 1. The
sensitivity, specificity, negative and positive predictive values of the
cut-off values are given in Table 2. The average incidence of prog-
nostic factors with respect to low and high SUV,__ values are summa-
rized in Table 3. The 5-year disease-free survival (148 patients) was
92.0% atlow SUV__ (<14.65) and 71.1% in patients with high SUV
(=14.65) values (p=0.004) (Fig. 2a). Patients with low SUV,__ (<14.65)
had a higher mean 5-year overall survival (141 patients) than patients
with high SUV__ (=14.65) (97.3% & 71.8%; p<0.001) (Fig. 2b).

max

DISCUSSION

In EC, depending on the status of prognostic factors, the extent of
surgery and adjuvant treatment is decided. However, it may not al-
ways be possible to identify prognostic factors preoperatively. LVSI
is defined as the presence of adenocarcinoma, of any extent, in en-
dothelial-lined channels of uterine specimens extracted at the time
of surgery."! In particular, the status of LVSI is not considered reli-
able if it is negative in preoperative biopsies because the absence of
LVSI in the biopsy area does not reflect the LVSI status in the rest of
the specimen. In this regard, we conducted research to predict the
LVSI status and other prognostic features of EC patients according to
SUV__ values in PET-CT, with an aim to guide the surgery.

LVSI is an important prognostic factor for disease relapse and
poor survival in EC, as is LN metastasis, in patients with EC.l'>4
LVSI is reported as positive in 13.2-51.8% of ECs.*'2-1% There are
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Table 2: The sensitivity, specificity, negative and positive predictive value of the cut-off values

Sensitivite Spesifisite PPV NPV
Deep myometrial invasion 64.9 67.5 38.3 84.6
Cervical invasion 88.2 66.4 25.0 97.8
Lymphovascular space invasion 82.9 73.3 48.3 93.4
Lymph node involvement 87.5 60.6 35.0 95.2

PPV: Positive predictive value; NPV: Negative predictive value.

Table 3: Incidence of prognostic factors according to low and high SUV__ values

Low SUV__ (<14.65) (n=91) High SUV__ (=14.65) (n=60) p
Deep myometrial invasion 14 (15.4%) 23 (38.3%) 0.002
Cervical invasion 2 (2.2%) 15 (25.0%) <0.001
Lymphovascular space invasion 6 (6.6%) 29 (48.3%) <0.001
Lymph node involvement 2 (4.8%) 14 (35.0) 0.001

SUV: Standardized uptake value.

studies in the literature evaluating the utilization of PET-CT in LVSI
assessment. SUV__ value of the uterine lesion was found to be sig-
nificantly higher in patients with positive LVSI.['*-'8 However, studies
investigating the ideal cut-off value to detect LVSI positivity have re-
ported a wide range of SUV__ values changing between 6—16.1'6"7]
Sensitivity of SUV__ for determining LVSI was 71.4-88.2%.0'*"8] In
regression analysis, the SUV __ value was significantly correlated
with LVSL!" Apart from that, the relationship between deep myome-
trial invasion, advanced stage, LN involvement, and SUV,__ values
was investigated and a significant result was found.l'#'® The rate of
LVSI positivity in patients with EC was 23.2% in our study. In regard
to determining the LVSI status, the cut-off value of SUV__ was 14.6
in the ROC analysis, and the area under the curve was 0.834. The
sensitivity was 82.9%, the negative predictive value was 93.4%, and
the positive predictive value was 48.3%. Additionally, for disease-free
and overall survival outcomes, patients with higher SUV__ values
were found to be statistically significantly worse.

The choice of optimal surgery for EC, particularly on the extension
of lymphadenectomy, should be balanced in terms of surgical morbid-
ity and oncological outcomes. Surgeons may stand in favor of more
comprehensive surgery to overcome endometrial cancer with high-risk
factors. On the other hand, it is known that more radical surgery is as-
sociated with increased morbidity. It is known that systematic total pelvic
and paraaortic lymphadenectomy increases complication rates such as
wound infection, lymphocyst, and lymphedema. Preoperative evalua-
tion and imaging may help in planning the extent of surgery. In our co-
hort, 6.6% of patients with low SUV__ values had LVSI positivity, while
approximately half of the patients with high values were LVSI positive.
When performing LN dissection, a more systematic approach should be
performed in cases where the SUV__ values are above the threshold.
In the ESGO-ESTRO-ESP guidelines on EC, LVSI is accepted as an im-

portant risk factor for disease recurrence and having information on the
status of LVSI preoperatively may provide clarity in management.”'" |In
addition, LVSI changes the stage in the 2023 FIGO staging system.['?
This study has some limitations. First, it has a retrospective de-
sign, and secondly, the sample size was relatively small. Further stud-
ies with larger cohorts and prospective designs are recommended.
Lastly, systematic LN dissection was not performed for all patients.
Despite these limitations, the comparable demographic characteris-
tics of the study population and the inclusion of expert pathologists
increased the validity of our results and reduced these weaknesses.

CONCLUSION

In conclusion, in order to predict the presence of LVSI in the preop-
erative period, the SUV__ value of the uterine lesion on PET-CT can
be used. It may be helpful preoperatively in determining prognosis.
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ABSTRACT

Objective: Preeclampsia (PE) is one of the leading major causes of maternal
and neonatal mortality and morbidity. Improving the outcome for preeclampsia
necessitates early prediction of the disease to identify women at high risk. Evaluation of
hematological parameters might provide prognostic and diagnostic clues to diseases.
The purpose of this study is to investigate hematological changes in early pregnancy
using complete blood counts in order to determine whether these measurements may
provide useful information for the early diagnosis of preeclampsia.

Material and Methods: This retrospective observational case—control study was
conducted at a tertiary referral center between August 2020 and February 2022.
Medical records of women with preeclampsia and healthy controls were compared
regarding clinical characteristics and first-trimester hematological parameters.
Receiver operating characteristic curve analysis was performed to identify the optimal
white blood cells level predicting preeclampsia.

Results: The white blood cells (WBC) values were significantly higher in the
preeclampsia group compared with the control group (p<0.049). There were no
significant differences in other hematological parameters between the groups.
For WBC, the values of area under the curve were 0.605, and the p-value for this
parameter statistically differed (p=0.049).

Conclusion: This study showed that WBC may be a useful marker in the prediction of
preeclampsia in early pregnancy.

Keywords: Neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio, preeclampsia,
white blood cells.
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INTRODUCTION

Preeclampsia (PE) is a significant complication that involves 2-8% of
pregnant women and can lead to maternal and neonatal morbidity and
mortality. It is a major cause of maternal death in developing countries,
primarily due to eclampsia resulting from untreated preeclampsia.!

The cause of PE is placental dysfunction and hypoxia, which trig-
gers immunological factors.? Despite extensive research, the root
causes of the excessive systemic inflammation response in normal
pregnancy and PE remain unclear.

The immune system can be assessed through a simple and
cost-effective test named complete blood count (CBC). This test
displays different cellular components of blood and their distribution,
which is valuable in evaluating various obstetric complications such
as PE.®! Hematologic parameters derived from CBC can provide di-
agnostic and prognostic clues to diseases.®*!

While many studies have examined hematologic parameters in
preeclampsia, uncertainty remains regarding their predictive value of
first-trimester CBC parameters in PE. Early prediction of PE is cru-
cial to improve outcomes and identify women at high risk. Therefore,
this study was to compare CBC indices between preeclamptic and
healthy pregnant women during the first trimester.

MATERIAL AND METHODS

This retrospective observational case-control study was carried out
by primiparous singleton pregnant women aged 18-40 years and
delivered at a tertiary hospital from August 2020 to February 2022.
Our study was granted by the Ethics Committee (23.03.2022/39) and
follows the tenets of the Declaration of Helsinki.

Women were stratified into two groups: a healthy control group
and a group with PE, as determined by the American College of Ob-
stetrics and Gynecology guidelines.®® The healthy control group was
randomly selected from patients with uncomplicated pregnancies
hospitalized during the same period.

Patients with chronic systemic diseases, autoimmune disease, re-
nal or hepatic diseases, cardiovascular disease, malignancies, thyroid
disorders, any medication use, Body Mass Index =30 kg/m?, a histo-
ry of recurrent miscarriages or infertility, history of thrombophilia or
any other medical condition requiring chronic drug treatment, the use
of acetylsalicylic acid, complicated pregnancies, multiple gestations,
inflammatory bowel diseases, smoking, anemia, hepatitis infections,
ruptured membranes, or any active local or systemic infection which
could affect maternal complete blood count results were excluded.

Sociodemographic information, obstetric, clinical characteristics,
and laboratory results were extracted from electronic medical records.
We collected the blood tests for all patients during the first trimester.
When multiple CBC results were available, the result closest to 6
weeks of gestation was selected. The NLR and PLR were computed
by dividing neutrophils and platelets by lymphocytes, respectively.

Statistical Analysis

Statistics were analyzed with SPSS v. 25.0. The variables were pre-
sented as meanzstandard deviation. We utilized Chi-square test,
Student’s t-test, and the Mann-Whitney U test, when necessary.
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Figure 1: Area under the receiver operating characteristic curve for white
blood cell measurement for predicting preeclampsia. The area under the
curve was 0.605 (95% confidence interval 0.500-0.710).

Receiver operating characteristic (ROC) curves were constructed
to determine the cut-off values, sensitivity, and specificity. Statistical
significance was considered as p<0.05.

RESULTS

Seventy-eight pregnant women with PE and 47 healthy controls
were enrolled in the study. The maternal age and gestational week
at blood sampling did not differ between groups. The PE group had
higher mean blood pressures and lower APGAR scores at 1- and
5-minute than the healthy control group (all p=0.001).

Hemoglobin, lymphocyte count, neutrophil count, platelet count, red
blood cell distribution width (RDW), and MCV during the first trimester
were comparable between the two groups. The first-trimester white
blood cells (WBC) counts for the PE group were significantly higher in
comparison to those of the healthy control group (p=0.049). NLR and
PLR values were not significantly different between groups (Table 1).

ROC curves indicated that the cut-off point for WBC was 9.7x10%/
WL, exhibiting a sensitivity of 62.8% and a specificity of 57.4%. ROC
curve analysis revealed an AUC of 0.605 (95% CI1 0.500-0.710) (Fig. 1).

DISCUSSION

The study found that women with preeclampsia had higher levels of
WBC in comparison to the healthy controls. Other hematologic pa-
rameters did not differ between groups. NLR and PLR are easily cal-
culated, cost-effective inflammatory indexes. Evidence concerning
the association between NLR and PLR values and preeclampsia is
contradictory.!"'-'2l While Gogoi et al.l'¥ observed significantly higher
values of NLR and PLR in women with PE, the present study found
no differences in these indices between groups. These results were
in agreement with those of Orgiil et al.,"¥ who also concluded that
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Table 1: Comparison of demographic, clinical characteristics and hematological results of preeclampsia group and the control group

Preeclampsia group (n=78) Control group (n=47) p*
MeansSD Mean=SD
Maternal age (years) 29.9+5.8 28.8+5.1 0.326
Gestational age at delivery (weeks) 36.2+4.0 38.5+2.5 0.001
Neonatal birth weight (g) 2576.0+857.6 3131.7+686.4 0.001
APGAR Score 1-minute 6.9+1.3 7.7+0.7 0.001
APGAR Score 5-minute 8.5+0.8 8.9 +0.5 0.001
Systolic blood pressure (mmHg) 140.8 +19.8 116.6 +15.5 0.001
Diastolic blood pressure (mmHg) 90.4 +14.0 76.8 +21.6 0.001
Gestational age at blood sampling (weeks) 14.2+4.3 14.4 +4.1 0.810
Hemaoglobin 12.1£1.2 14.0 £3.9 0.275
White blood cells 10.6+3.0 9.8 £3.7 0.049
Neutrophils (103/mm-3) 7.8+2.9 15.2+10.7 0.208
Lymphocytes (103/mm-3) 3.1+0.5 2.0+0.6 0.532
Platelets (103/mm-3) 259.9+66.5 254.11+67.4 0.638
Mean corpuscular volume (MCV) (fL) 9.5+1.2 9.3+0.9 0.623
Red cell distribution width (RDW) 13.9+1.6 14.3+2.3 0.994
Neutrophil to lymphocyte ratio 4125 5.0+5.4 0.723
Platelet to lymphocyte ratio 138.6+£76.4 137.2+49.7 0.889

*: P-value<0.05 statistically significant difference between pre-eclampsia group and control group.

NLR and PLR are not significant predictors in preeclampsia. Simi-
larly, Yavuzcan et al.l'® did not observe a significant increase in NLR
in women with PE compared to healthy pregnant women. It should
be noted, however, that the insignificant results in this research may
be attributed to the small sample size.

Anemia has been shown to have no association with PE, accord-
ing to a recent systematic meta-analysis,!"® and our study also found
no differences in anemia parameters between the preeclamptic and
healthy controls. Red blood cell distribution width (RDW), another
parameter that is measured during CBC tests, has been associated
with inflammation. It has been established that increased RDW lev-
els during pregnancy were related to the occurrence and severity of
PE.U"' However, in contrast to previous studies, our findings did not
show significant differences in RDW values between groups.

This study indicated that women with PE had higher WBC counts
in comparison to the controls. In addition, a WBC count >9.7x103/uL
was associated with PE. These findings were comparable to those
of Orglil et al.,l") who also concluded that an increased first-trimester
WBC count is linked to early-onset PE. However, no difference was
observed with regard to eosinophils, basophils, monocytes, and lym-
phocytes. It has been suggested that the increased WBC levels in
the first trimester are caused by endothelial dysfunction in PE.

Our study has some limitations due to its single-center design and
small sample size. However, it is worth noting that the dataset collected
during the study is one of the few rigorously collected datasets regarding
PE. Further multicenter research is necessary to confirm the changes in

hematological values that occur during the first trimester of pregnancy
that is complicated by PE. These findings may contribute to the develop-
ment of effective diagnostic tools and therapeutic interventions for PE.

CONCLUSION

The present study found that first-trimester increased WBC levels
were associated with PE, while other inflammation markers did not
exhibit any significant differences between groups.

Statement

Ethics Committee Approval: The Istanbul Zeynep Kamil Maternity and Chil-
dren’s Diseases Health Training and Research Center Clinical Research Ethics
Committee granted approval for this study (date: 23.03.2022, number: 39).
Author Contributions: Concept — EK, LK, PK, ZK; Design — EK, LK, PK, ZK;
Supervision — EK, LK, PK, ZK; Resource — LK, ZK; Materials — LK, ZK; Data
Collection and/or Processing — LK, ZK; Analysis and/or Interpretation — PK;
Literature Search — EK, LK, PK, ZK; Writing — EK, LK, PK, ZK; Critical Reviews
- EK, LK, PK, ZK.

Conflict of Interest: The authors have no conflict of interest to declare.

Informed Consent: Written informed consent was obtained from patients who
participated in this study.

Use of Al for Writing Assistance: During the preparation of this work the
author(s) did not use Al and Al-assisted technologies.

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

Peer-review: Externally peer-reviewed.

Septeber 2024



Zeynep Kamil Med J 2024;55(3):134—-137

Keles et al. Hematological parameters in preeclampsia

REFERENCES

1.

Yicel B, Ustun B. Neutrophil to lymphocyte ratio, platelet to lymphocyte
ratio, mean platelet volume, red cell distribution width and plateletcrit in
preeclampsia. Pregnancy Hypertens 2017;7:29-32.

Phipps EA, Thadhani R, Benzing T, Karumanchi SA. Pre-eclamp-
sia: Pathogenesis, novel diagnostics and therapies. Nat Rev Nephrol
2019;15:275-89.

Guerby P, Tasta O, Swiader A, Pont F, Bujold E, Parant O, et al. Role
of oxidative stress in the dysfunction of the placental endothelial nitric
oxide synthase in preeclampsia. Redox Biol 2021;40:101861.

Rana S, Lemoine E, Granger JP, Karumanchi SA. Preeclampsia: Patho-
physiology, challenges, and perspectives. Circ Res 2019;124:1094—-112.
Erratum in: Circ Res 2020;126:€e8.

Kirbas A, Ersoy AO, Daglar K, Dikici T, Biberoglu EH, Kirbas O, et al.
Prediction of preeclampsia by first trimester combined test and simple
complete blood count parameters. J Clin Diagn Res 2015;9:QC20-3.

Seo IH, Lee YJ. Usefulness of Complete Blood Count (CBC) to assess
cardiovascular and metabolic diseases in clinical settings: A comprehen-
sive literature review. Biomedicines 2022;10:2697.

Kara SS, Keles E, Sivri Aydin D, Mat E, Yildiz G, Temogin RB, et al.
Utility of preoperative neutrophil-lymphocyte and platelet-lymphocyte
ratios in differential diagnosis of benign, borderline, and malignant ovar-
ian tumors. J Exp Clin Med 2023;40:333-6.

Pinna A, Carlino P, Serra R, Boscia F, Dore S, Carru C, et al. Red Cell
Distribution Width (RDW) and complete blood cell count-derived mea-
sures in non-arteritic anterior 1Ischemic optic neuropathy. Int J Med Sci
2021;18:2239-44.

September 2024

10.

1.

12.

13.

14.

15.

16.

17.

Gestational Hypertension and Preeclampsia: ACOG Practice Bulletin,
Number 222. Obstet Gynecol 2020;135:e237-60.

Mannaerts D, Heyvaert S, De Cordt C, Macken C, Loos C, Jacquemyn Y.
Are neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR),
and/or mean platelet volume (MPV) clinically useful as predictive param-
eters for preeclampsia? J Matern Fetal Neonatal Med 2019;32:1412-9.

Wang J, Zhu QW, Cheng XY, Liu JY, Zhang LL, Tao YM, et al. Assess-
ment efficacy of neutrophil-lymphocyte ratio and monocyte-lymphocyte
ratio in preeclampsia. J Reprod Immunol 2019;132:29-34.

Kang Q, Li W, Yu N, Fan L, Zhang Y, Sha M, et al. Predictive role of neu-
trophil-to-lymphocyte ratio in preeclampsia: A meta-analysis including
3982 patients. Pregnancy Hypertens 2020;20:111-8.

Gogoi P, Sinha P, Gupta B, Firmal P, Rajaram S. Neutrophil-to-lympho-
cyte ratio and platelet indices in pre-eclampsia. Int J Gynaecol Obstet
2019;144:16-20.

Orgiil G, Aydin Hakhh D, Ozten G, Fadiloglu E, Tanacan A, Beksag
MS. First trimester complete blood cell indices in early and late onset
preeclampsia. Turk J Obstet Gynecol 2019;16:112-7.

Yavuzcan A, Caglar M, Ustln Y, Dilbaz S, Ozdemir |, Yildiz E, et al. Mean
platelet volume, neutrophil-lymphocyte ratio and platelet-lymphocyte ra-
tio in severe preeclampsia. Ginekol Pol 2014;85:197-203.

Rahman MM, Abe SK, Rahman MS, Kanda M, Narita S, Bilano V, et al.
Maternal anemia and risk of adverse birth and health outcomes in low-
and middle-income countries: Systematic review and meta-analysis. Am
J Clin Nutr 2016;103:495-504.

Adam |, Mutabingwa TK, Malik EM. Red cell distribution width and
preeclampsia: A systematic review and meta-analysis. Clin Hypertens
2019;25:15.

137




Zeynep Kamil Med J 2024;55(3):138-144

DOI: 10.14744/zkmj.2024.97769

ORIGINAL ARTICLE

Retrospective evaluation of amniocentesis results:
A tertiary center data

"Mustafa BAGCI
'Kazim UCKAN
'Hanim GULER SAHIN
20nur KARAASLAN
2Yusuf BASKIRAN
SErbil KARAMAN

"Division of Perinatology, Department
of Obstetrics and Gynecology, Van
Yuzuncu Yil University Faculty of
Medicine, Van, Turkey

2Department of Gynecology and
Obstetrics, Van Yuzuncu Yil University
Faculty of Medicine,Van, Turkey

3Division of Gynecologic Oncology,
Department of Obstetrics and
Gynecology, Van Yuzuncu Yil
University Faculty of Medicine, Van,
Turkey

ORCID ID

MB :0000-0003-1042-2920
KU :0000-0002-5576-6789
HGS$ : 0000-0002-8596-0734
OK :0000-0002-4599-1173
YB :0000-0003-1123-6062
EK :0000-0003-1058-2748

CIfat=

ABSTRACT

Objective: The aim of this study is to contribute to the literature by retrospectively
analyzing the indications, results, culture successes, and pregnancy results of
patients who underwent amniocentesis in our clinic between 2021-2022.

Material and Methods: Our study includes the results of 132 patients who underwent
amniocentesis. Demographic characteristics, weeks of gestation, amniocentesis
indications, results, complications, and pregnancy outcomes of the patients were
evaluated.

Results: In our study, the most common indication for amniocentesis was patients
with fetal anomaly detected in ultrasonography (US) with a rate of 38.6% (51/132).
The culture success rate was 98.5%. Chromosome anomaly was detected as 18.2%
(24/132) in the culture results. Chromosome anomaly was found in 15.7% (8/51) of
patients with a fetal anomaly in US. The most common numerical anomalies in culture
were Trisomy 21 and Trisomy 18. Among the chromosomal microarray analysis (CMA)
results, 4.9% (2/41) were found to be pathogenic and 4.9% (2/41) were classified
as variants of uncertain significance (VUS). The pregnancy of 13 patients with
chromosomal anomalies was terminated, and three had stillbirths. No maternal or
fetal complications related to amniocentesis were observed.

Conclusion: Amniocentesis is a reliable and successful prenatal diagnosis test. The
results of our study can provide a database for the literature to provide appropriate
genetic counseling.

Keywords: Amniocentesis, chromosomal abnormality, prenatal diagnosis,
ultrasonography.
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INTRODUCTION

Structural anomalies in the fetus are seen in approximately 3% of live
births." Its etiology is based on environmental factors together with
genetic factors or the combination of both factors. The risk of chro-
mosomal anomaly and genetic molecular defect increases in fetuses
with structural anomalies.® It has been determined that fetal chromo-
somal anomaly is seen at a rate of 2—18% in structurally isolated fetal
anomalies and 13—-35% in multiple anomalies.??!

Amniocentesis, which is based on the aspiration of amniotic fluid
by the transabdominal route, was first performed for the determina-
tion of sex cells in the 1950s.1 Karyotype analysis was started in
1966 by obtaining and culturing the skin and gastrointestinal system
cells of the fetus from amniotic fluid.®

According to ACOG (American College of Obstetricians and Gy-
necologists), high risk in first or second-trimester screening tests,
abnormality in fetal ultrasonography (US), fetal infections, advanced
maternal age, history of habitual abortion, history of a child with a
chromosomal abnormality, maternal anxiety, detection of mosaicism
in chorionic villus sampling, constitutes some of the indications for
amniocentesis.®

When amniocentesis is applied in early gestational weeks, the
probability of fetal loss is high, and when it is applied after the 20™"
gestational week, it is usually difficult to reproduce in the amniocyte
culture and the result can be obtained in the advancing gestational
weeks. It is done between 16-20 weeks of pregnancy.”]

In this study, our aim is to evaluate the amniocentesis procedures
performed between 2021-2022, in our clinic, with indications, desired
genetic tests and their results, pregnancy results of patients with
chromosomal anomalies and contribute to the literature.

MATERIAL AND METHODS

In this study, 132 patients who underwent amniocentesis between
January 1, 2021, and December 31, 2022, in Van Yuzincu Yil
University, Department of Perinatology were evaluated. Approval
for the study was obtained from the local ethics committee of the
Van Ylzuncu Yil University (Date/number of ethics committee:
14.04.2023/number:2023/04-05). All procedures were carried out in
accordance with the ethical rules and the principles of the Declara-
tion of Helsinki.

Demographic characteristics of the patients, indications of am-
niocentesis, fetal US findings, cytogenetic culture successes, all
desired genetic results, and pregnancy outcomes were evaluated
retrospectively.

Patients were consulted with the genetics department before
the procedure. All patients and their spouses were informed verbally
about how amniocentesis was performed before the procedure, its
possible complications, and the benefits of the genetic result to be
obtained after the procedure. Written informed consent was obtained
from the couples who agreed to undergo amniocentesis before start-
ing the procedure. Before the procedure, blood samples were taken
from all patients and screened for Hepatitis B, Hepatitis C, and HIV
infections. Blood groups were studied from all patients, and 300 mcg
Rh IgG was administered intramuscularly to those with Rh incom-

September 2024

patibility after the procedure. Prophylactic cefazolin (1 gr) was ad-
ministered prior to the procedure. Amniocentesis procedures were
performed in accordance with the interventional procedures practice
guide for prenatal diagnosis published by ISUOG (The Internation-
al Society of Ultrasound in Obstetrics and Gynecology) in 2016.¢
During the procedure, a convex ultrasound transducer of 2-5 MHz of
GE Voluson E6 (General Electric Healthcare, ABD) was used. Ultra-
sonographic evaluation including placental localization, amniotic fluid
amount, and systematic fetal anatomical examination was performed
before the procedure. Using a spinal 20 G (BD) needle, the first 2
ml of amniotic fluid was discarded to prevent maternal contamina-
tion. Then, a 20 ml amniotic fluid sample was taken with 2 different
pistonless injectors and sent to the genetics laboratory. Quantitative
fluorescent polymerase chain reaction (QF-PCR) and cytogenetic
culture were requested from all patients. Maternal contamination
was excluded in all patients by the short tandem repeat sequences
(STR) analysis method. During the period when the genetics labo-
ratory was able to work, chromosomal microarray analysis (CMA)
and other genetic examinations were performed according to the
recommendations of the genetics department. After the procedure,
ultrasonographic evaluation was performed for amniotic fluid index,
fetal heart rate, and other possible complications.

In the study, for increased nuchal translucency (NT), which is
one of our amniocentesis indications, NT measurement according
to crown-rump length (CRL) was accepted to be =95" percentile.”

Statistical Analysis

While evaluating the findings obtained in the study, SPSS 22 for
Windows (Statistical Package for Social Sciences, IBM SPSS Inc.)
program was used for statistical analysis. Total count, median, and
percentage values are given as descriptive statistics.

RESULTS

In our study, 132 patients who underwent amniocentesis were found
to be a median of 30 years old (range 18—46). The median gesta-
tional week at which the procedure was performed was 19+0 (range
15+0-20+6).

The amniotic fluid index was sufficient in 96.2% of the patients
on the day of amniocentesis. The placenta was posterior in 51.5%
of patients and anterior in 40.9% of patients. An adequate amount
of fluid was obtained in 123 (93.2%) patients with a single needle
entry and in nine (6.8%) with two needle insertions. Two needle in-
sertions were performed in six patients because they moved during
the procedure, causing the angle of the needle to change, and in
three patients, the fetal position changed. Ultrasonographic fea-
tures of the patients and the number of interventions performed on
the patients are shown in Table 1.

QF-PCR and chromosome analysis were performed on the sam-
ples taken from all patients. During the period when the genetics
laboratory was able to work, CMA in 41 patients, molecular deletion
duplication analysis for Duchenne Muscular Dystrophy (DMD) in two
patients, molecular deletion duplication analysis for Spinal Muscular
Atrophy (SMA) in one patient, 22q11.2 deletion analysis by Fluorescent
in situ hybridization (FISH) method in four patients, and PTPN11 whole
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Table 1: Ultrasonographic features of the patients and the

number of interventions performed on the patients

Classification Number of patient (n) %
Pregnancy
Single 129 97.7
Twin 3 2.3
Amniotic Fluid Index
Adequate 127 96.2
Polyhydramniosis 4 3.0
Oligohydramnios 1 0.8
Placenta
Posterior 68 51.5
Anterior 54 40.9
Lateral 10 7.6
Number of puncture
1 123 93.2
2 9 6.8

Table 2: Examinations requested from the patients

Number of patient (n)

Chromosome analysis 132
QF-PCR 132
CMA 41
22q11.2 deletion analysis 4
PTPN11 whole gene analysis 3
Molecular deletion duplication analysis for DMD 2
Molecular deletion duplication analysis for SMA 1

CMA: Chromosomal microarray analysis; DMD: Duchenne muscular dys-
trophy; QF-PCR: Quantitative fluorescent polymerase chain reaction; SMA:

Spinal muscular atrophy.

gene analysis for Noonan Syndrome in three patients were studied.
The examinations requested from the patients are shown in Table 2.

Fetal structural anomalies were the most common indication for
amniocentesis in 51 (38.6%) patients. Eight of them (15.7%) were
found to have a chromosomal anomaly. Among the fetal anomalies,
39.2% were central nervous system anomalies, 19.6% were cardiac
anomalies, 19.6% were multiple system anomalies, and 11.8% were
diaphragmatic hernia anomalies. The second most common indication
for amniocentesis was 47 (35.6%) patients with high risk in the com-
bined test, triple screening test, and non-invasive prenatal test (NIPT).
A chromosomal anomaly was detected in five (10.6%) of these cases.
Increased NT 7.6%, cystic hygroma 5.3%, hydrops fetalis 3.8%, ge-
netic disease in the previous child 3.8%, carrier of genetic disease in

Table 3: Indications of amniocentesis

Indication Number of %
patient (n)

Fetal structural anomaly 51 38.6
High risk in prenatal triple screening test 25 18.9
High risk in prenatal combined screening test 20 15.2
Increased NT 10 7.6
Cystic hygroma 7 5.3
Hydrops fetalis 5 3.8
Genetic disease in the previous child 5 3.8
Carrier of genetic disease in the mother 3 23
Multiple soft markers 2 1.5
Advanced maternal age 2 1.5
High risk in NIPT 2 1.5

NIPT: Non-invasive prenatal test; NT: Nuchal translucency.

the mother 2.3%, multiple soft markers 1.5%, advanced maternal age
other amniocentesis indications were 1.5%. The distribution of amnio-
centesis indications in the patients is shown in Table 3.

In QF-PCR, no result could be obtained in one (0.8%) of the pa-
tients. Maternal contamination was detected in one (0.8%) patient.
Trisomy 21 and 18 were detected most frequently in QF-PCR. The QF-
PCR and amniocyte culture results of the patients are shown in Table 4.

Culture results could not be obtained in two (1.5%) patients. The
amniocentesis karyotype culture success rate was 98.5%. The rate
of chromosomal anomaly in culture results was found to be 18.2%
(24/132). Numerical anomalies were detected most frequently with
18 (74.8%) cases among chromosomal anomalies in culture. Tri-
somy 21 (33.2%) and Trisomy 18 (29.0%) were the most common
numerical anomalies. QF-PCR and amniocyte culture results are
shown in Table 4, and the distribution of chromosomal abnormalities
in culture is shown in Table 5.

Abnormal results were obtained in four (9.8%) of 41 patients for
whom CMA was requested. Two (4.9%) of the CMA results were
found to be pathogenic and two (4.9%) were in the variant of uncer-
tain significance (VUS) classification.

Hemizygous duplication, which would be compatible with DMD
clinic, was found in one of the 10 pregnant women who requested
22q11.2 deletion analysis, PTPN11 whole gene analysis, DMD
molecular deletion duplication analysis, and molecular deletion du-
plication analysis for SMA.

All patients who were found to have chromosomal anomalies
as a result of amniocentesis were informed about the prognosis,
pregnancy outcomes, and pregnancy termination options. Genetic
consultation was requested for all patients. The most common in-
dication for amniocentesis in pregnant women with chromosomal
anomalies was anomalies found in the fetus. A total of 13 patients
terminated their pregnancies upon their and their husband’s request.
The pregnancies of three patients with trisomy 21 were terminated
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Table 4: QF-PCR and amniocyte culture results of patients

QF-PCR results n % Culture results n %

No aneuploidy 115 87.1 Normal karyotype 106 80.3
Trisomy 21 8 6.0 Numerical anomalies 18 13.7
Trisomy 18 7 5.3 Structural anomalies 4 3.0
Maternal contamination 1 0.8 Structural ve numerical anomalies 2 1.5
No result 1 0.8 No result 2 1.5

QF-PCR: Quantitative fluorescent polymerase chain reaction.

Table 5: Distribution of chromosomal abnormalities in culture (n=24)

Numerical anomalies

Structural anomalies

Structural ve numerical

(74.8%) (16.8%) anomalies (8.4%)
Results n % Results n % Results n %
Trisomy 21 8 33.2 46....ins(4;2) 1 4.2 47.X*.+mar(2] 1 4.2
(925;p12p2?) /46.X*[83]
Trisomy 18 7 29.0 46.X*.der(7) 1 4.2 47.X*.der(12)i(12) 1 4.2
add(7)(q22) (p10)[791/46.X*[6]

45.X[2)/46.X*[77] 1 4.2 46.X*.inv(9)(p11g13) 1 4.2

47 .X* +13[1]/46.X*[134] 1 4.2 46.X*.15ps+ 1 4.2

45.X[1147.X*.+21[1)/ 1 4.2

47 X*.+13[1]/46.X*[119]

add: Addition; der: Derivative; ins: Insertion; inv: Inversion; mar: Marker chromosome; ps+: Satellite increase in the p arm of the chromosome.

upon their request. Four patients with trisomy 21 gave live birth. A
patient who wanted to continue her pregnancy had a stillbirth due to
the intrauterine death of the fetus in the third trimester. Pregnancies
of five patients with trisomy 18 were terminated upon their request.
Two patients with trisomy 18 wanted to continue their pregnancies
and had stillbirths due to intrauterine death of the fetuses in the third
trimester. Amniocentesis indications and pregnancy results of pa-
tients with chromosomal abnormalities as a result of amniocentesis
are shown in Table 6.

No maternal and fetal complications related to the amniocentesis
procedure were detected.

Of the patients included in our study, 129 (97.7%) were singleton
pregnancies and three (2.3%) were dichorionic diamniotic twin preg-
nancies. Amniocentesis was performed after polyhydramnios, inlet
type ventricular septal defect (VSD), and choroid plexus cyst were
detected in one baby of one of the twins. Trisomy 18 was detected
in the baby with the anomaly. The patient did not accept the selec-
tive fetocide procedure. In the follow-up of the patient, the fetus with
trisomy 18 was found to be intrauterine exitus at the 28" gestational
week. The patient gave birth at term. Amniocentesis was performed
because NT increase was detected in one of the fetuses in the other
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twin pregnancy. Trisomy 21 was detected in the fetus with increased
NT. The patient did not accept the selective fetocide procedure. In the
follow-up, the patient gave birth at 32 weeks of gestation.

DISCUSSION

Amniocentesis is usually done for prenatal diagnosis between the
15"-20" weeks of pregnancy. It is a more reliable procedure than
other diagnostic methods with a 0.1% risk of failed culture and a risk
of fetal loss of 0.1%.1® No fetal or maternal complications were found
in our study. Since the complication rate due to amniocentesis is gen-
erally low, the evaluation of complications related to amniocentesis in
multicenter studies or studies with more participants will enable us to
obtain more accurate results.

In our study, the most common indications for amniocentesis were
fetal anomalies (38.6%) and high risk in screening tests (35.6%). In a
study that included 12,365 patients who underwent amniocentesis, the
most common indications for amniocentesis were found to be abnormal
screening tests (40.1%), advanced maternal age (34.5%), and anomaly
on US (8.1%).'% In another study evaluating 632 patients who under-
went amniocentesis, it was found that abnormal screening tests (72.6%)
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Table 6: Amniocentesis indications and pregnancy outcomes of patients with chromosomal anomaly as a result of amniocentesis

Maternal Gestational Indication Karyotypes Pregnancy
age age outcome
(year) (week+day)
46 1540 High risk in NIPT Trisomy 21 Termination
43 20+0 High risk in NIPT Trisomy 21 Termination
34 16+5 (twin Increased NT in one of the fetuses One fetus Trisomy 21 + other fetus normal Delivery
pregnancy) karyotype
36 1640 High risk in prenatal combined Trisomy 21 Delivery
screening test
34 17+0 High risk in prenatal combined Trisomy 21 Delivery
screening test
31 19+0 Hypoplastic nasal bone Trisomy 21 Termination
22 17+1 Cystic hygroma Trisomy 21 Delivery
36 17+3 High risk in prenatal triple screening Trisomy 21 Stillbirth at 36"
test gestational week
40 1640 Cystic hygroma Trisomy 18 Stillbirth at 34"
gestational week
26 20+5 Clubfoot + choroid plexus cyst + Trisomy 18 Termination
polyhydramniosis
38 20+5 (twin Ventricular septal defect + choroid One fetus Trisomy 18 + other fetus normal Anomaly fetus
pregnancy) plexus cyst + polyhydramniosis in one  karyotype intrauterine ex at
of the fetuses 28" gestational
week + Other
fetus live birth
38 20+3 Hypoplastic nasal bone + clenched Trisomy 18 Termination
hands + polyhydramniosis
22 16+3 Cystic hygroma Trisomy 18 Termination
28 20+2 Ventricular septal defect + choroid Trisomy 18 Termination
plexus cyst + polyhydramniosis +
clenched hand + single umbilical artery
36 19+2 Ventricular septal defect + choroid Trisomy 18 Termination
plexus cyst + polyhydramniosis +
clenched hand
25 15+1 Cystic hygroma + omphalocele 46....ins(4;2)(g25;p12p2?) + arrfGRCh38] Termination
2p24.2p24.1(18761580-20227386)x1
28 17+1 Cystic hygroma + diaphragmatic 47.X*.der(12)i(12)(p10)[79]/46.X*[6] +arr [GRCh38]  Termination
hernia 12p13.33p11.1(64.62134.629.700)x4mos
35 17+6 Paternal DiGeorge Syndrome arrfGRCh37]22q11.21(18844632_21462353)x1  Delivery
35 18+1 Dandy-Walker Syndrome 46.X*.der(7)add(7)(q22) Termination
24 2045 High risk in prenatal combined 45.X[2]/46.X*[77] Delivery
screening test
21 20+4 Open spina bifida 46.X*.inv(9)(p11g13) Termination
20 1640 Maternal DMD carrier Hemizygous duplication in the DMD gene Termination

NIPT: Non-invasive prenatal test; NT: Nuchal translucency; add: Addition; der: Derivative; ins: Insertion; inv: Inversion; DMD: Duchenne muscular dystrophy.
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and anomaly detection on US (12.8%) were the most common indica-
tions for amniocentesis."! In their study, Glven et al.l'? found that the
most common indication for amniocentesis was abnormal screening
tests, with a rate of 43%. In another study, the most common indication
for amniocentesis was found to be abnormal screening tests, with a rate
of 29.9%.'® Fetal structural anomalies were the most common cause of
amniocentesis in our study. This may be due to the fact that our center
serves as a tertiary center for neighboring provinces and that all anom-
alies detected in fetuses in these regions were referred to our center.

In our study, the number of pregnant women who underwent
NIPT, which has had the highest success among screening tests in
recent years, was found to be only two. It was thought that the fact
that it was an expensive test in our country and that it was not cov-
ered by the social security institution caused it to not be used widely.

In our study, the amniocentesis culture success rate was found to
be 98.5%. In their study, Acar et al.,'"¥ which analyzed 3721 patients,
found the culture success rate to be 99.3%, similar to our study. In
another study performed by Tao et al.,['® evaluating 4761 patients,
the success rate of culture was found to be 98.3%. Balci et al.l"® and
Gundiz et al.l"! found a culture success rate of 97.9%. The culture
success rate in our study is consistent with the literature.

In our study, the rate of chromosomal anomalies was found to
be 18.2%, and numerical anomalies were the most common. Acar
et al.'"l found the chromosomal anomaly rate to be 3.6%, which is
lower than our study. In the same study, similar to our study, it was
found that 80.9% of chromosomal anomalies were numerical anom-
alies and Trisomy 21 was the most common of these. Tao et al.l'®
determined the rate of chromosomal anomaly as 2.8% and stated
that 89.1% of them were numerical and 10.9% were structural anom-
alies. Giindiiz et al.l'""! reported the rate of chromosomal anomaly in
their study as 22.4%, similar to our study. In the same study, unlike
our study, numerical anomalies were found in 30.2% and structural
anomalies in 69%. There are different rates in the studies conduct-
ed in the literature. We thought that the indications for performing
amniocentesis, the technique of performing amniocentesis, and the
rates depending on the laboratory where the material was studied
may vary. We thought that the high rate of chromosomal anomaly
detected in our study was due to the fact that we are a tertiary center
serving a large population and that our most common indication for
amniocentesis is fetal anomalies.

There are studies in the literature that found the rate of chromo-
somal anomaly to be seen in fetuses found to have an anomaly on
US between 6.8% and 27.1%.1''8 The inclusion of soft markers in
abnormal US findings in some studies may decrease the rate of de-
tected chromosomal abnormalities. Soft markers were not evaluated
as fetal anomalies in our study. We thought that this caused a high
rate of chromosomal anomaly in patients who underwent amniocen-
tesis due to fetal anomaly.

Hsiao et al.l'! found chromosomal anomalies in 10.6% of preg-
nant women and pathological chromosomal anomalies in 2.9% of
pregnant women. CMA is especially requested in cases where the
fetal anomaly is detected in US. It was thought that the fact that it is
an expensive test in our country and that it is not studied in some ge-
netic laboratories caused the test not to be widely used. More studies
on CMA will be done as its use becomes more widespread.
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The limitation of our study is the lower number of patients compared
to some other studies conducted in our country. It was thought that the
low number of amniocentesis performed may be due to the region not
wanting to have an amniocentesis done due to socio-economic and
socio-cultural factors. Obtaining the data from a single center increases
confidence in the results and creates the superiority of the study.

CONCLUSION

In our study, the rate of chromosomal anomaly was found to be
18.2%. Our most common indication for amniocentesis was fetal
anomalies detected on US. There were no maternal or fetal com-
plications related to amniocentesis. Amniocentesis is a very reliable
and successful prenatal diagnostic test.
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ABSTRACT

Objective: Placenta previa and the placenta accreta spectrum (PAS) represent
critical conditions in pregnant women, carrying a life-threatening risk of bleeding and
adverse obstetric outcomes. Timely diagnosis and intervention play a pivotal role in
mitigating the potential risks associated with these conditions. Our study seeks to
evaluate the significance of serum pregnancy-associated plasma protein-A (PAPP-A)
and beta-human chorionic gonadotropin (BhCG) as early biomarkers for predicting
placenta accreta spectrum disorders and placenta previa. This research is essential
as further investigations are warranted to enhance our understanding of this significant
medical condition.

Material and Methods: A retrospective study was carried out on 254 pregnant
individuals with placenta previa who underwent cesarean section delivery at our
hospital. Excluding 187 pregnant women who had placenta previa with or without
placenta accreta spectrum but lacked PAPP-A and BhCG test results in the second
trimester, the study focused on 30 cases of placenta previa with PAS, 37 cases
of placenta previa without PAS, and 30 cases of body mass index (BMI)-matched
healthy pregnant controls with available second-trimester test results. The comparison
of PAPP-A and BhCG MoMs (Multiples of the Median) between these groups was
conducted to assess significant differences.

Results: The ages of the individuals ranged from 22 to 41 years, with a mean of
32.29+4.14 years. BMI measurements ranged from 18 to 40 kg/m?, with a mean of
26.22+4.48 kg/m?. BMI, PAPP-A, and BhCG measurements did not show statistically
significant differences between the groups (p>0.05). The mean age of the PAS group
was significantly higher than that of the control group (p<0.05).

Conclusion: Our study did not find significant predictive value for PAPP-A and BhCG
in placenta accreta spectrum. However, conflicting results from previous studies
suggest the need for further research. Larger prospective studies are necessary to
clarify the role of these biomarkers.

Keywords: Abnormally invasive placentation, free BhCG, placenta accreta spectrum,
placenta previa, pregnancy-associated plasma protein-A.
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INTRODUCTION

The placenta accreta spectrum (PAS) represents a serious pregnan-
cy disorder characterized by an abnormally firm attachment and deep
infiltration of the placenta into the uterine layers.!"" Due to the increas-
ing rates of cesarean sections (C/S) over the past two decades, the
incidence of placenta accreta has increased approximately 13-fold.?

Clinically, PAS is associated with an increased risk of life-threat-
ening maternal mortality, high rates of intrapartum hemorrhage, hys-
terectomy, blood transfusions, widespread coagulopathy, acute re-
spiratory failure, renal failure, and postpartum hemorrhage.®5 While
various surgical strategies can effectively minimize blood loss in the
treatment of women diagnosed with PAS,® the key to successful man-
agement lies in the early identification of high-risk individuals.” Refer-
ral to a high-volume surgical center for women undergoing peripartum
hysterectomy can also reduce maternal mortality rates by up to 70%.#!

Preoperative management of PAS relies heavily on effective an-
tenatal diagnosis, which typically involves the utilization of various
imaging modalities. However, relying solely on radiological strate-
gies, such as ultrasound technology and magnetic resonance imag-
ing (MRI), may not be sufficient for accurate PAS diagnosis.®® Also
noteworthy is the observation that the sensitivity and specificity of
these imaging techniques in detecting placenta accreta decrease
significantly between the 15" and 20" weeks of gestation.!"” There-
fore, the diagnosis of accreta necessitates a high-resolution setting
and well-trained clinicians.!"

Due to the ongoing debates regarding the reliability of currently
available imaging modalities, the utilization of biomarkers has been
proposed as an adjunct for the prediction of PAS risk. This approach
is recommended because it offers several advantages, including
convenience, repeatability, and ease of comparison.l'? For the pur-
pose of validating a PAS diagnosis, several biomarkers, such as
PAPP-A and BhCG, have been investigated for their usefulness in
predicting PAS risk.[2-14

The aim of our study was to evaluate the diagnostic value of
serum PAPP-A and BhCG levels for the prediction of placenta ac-
creta spectrum.

MATERIAL AND METHODS

The study cohort consisted of 254 pregnant women admitted to the
Zeynep Kamil Maternity and Children Training and Research Hospital
with a diagnosis of either placenta previa alone or placenta accreta con-
current with placenta previa and who had delivered between December
2015 and September 2021. Of these patients, only those with available
first-trimester screening test results were included in the study. The pa-
tients were categorized into four groups: 1) placenta previa with PAS
(PAS group), 2) placenta previa without PAS, 3) a control group consist-
ing of healthy pregnant women with a history of previous cesarean sec-
tion and normal placental location, and 4) a previa group that included
all pregnant patients with placenta previa with and without PAS.

The first-trimester PAPP-A and BhCG MoM values were com-
pared between these groups, particularly with the control group. The
control group comprised patients who had undergone cesarean sec-
tion after completing a 37-week pregnancy, were free of any diseas-
es, and did not exhibit either previa or accreta.

Patients with placenta previa and coexisting accreta (PAS Group)
were categorized based on histopathological examination results for
those who had undergone hysterectomy or segmental resection and
based on surgical records for those who were managed conservatively.

The Institutional Review Board of the Zeynep Kamil Maternity
and Children Training and Research Hospital approved the study
protocol. The study was conducted in accordance with the ethical
standards described in an appropriate version of the 1975 Declara-
tion of Helsinki, as revised in 2000.

Demographic and obstetric data were gathered from the surgical
and prenatal follow-up records within the patient database of Zeynep
Kamil Maternity and Children Training and Research Hospital. These
parameters included the gestational age at delivery, previous deliv-
ery mode, requirement for blood transfusion during cesarean section,
and newborn birth weight.

The exclusion criteria included pregnant women without clinical
and first-trimester screening test records and those with multiple
pregnancies, fetal chromosomal abnormalities, miscarriages or still-
births, and diagnoses of diabetes, hypertension, or preeclampsia.

Multiples of the median (MoM) values for BhCG and PAPP-A were
extracted from first-trimester screening test reports. The maternal se-
rum markers were measured using automated equipment (Clinical
Laboratory Improvement Amendments CLIA kit). The MoM values of
the markers were adjusted for gestational age, maternal weight, dia-
betes, and smoking status using logistic regression analysis.

Statistical Analysis

In the evaluation of the findings obtained in the study, IBM SPSS
Statistics 22.0 software was utilized for statistical analysis. The
normal distribution of parameters was assessed using the Kolm-
ogorov-Smirnov test. For parameters demonstrating normal dis-
tribution, group comparisons were conducted using the One-Way
ANOVA test, and the Post-Hoc Tukey HSD test was employed to
identify the source of differences. Group comparisons of parame-
ters not showing normal distribution were performed using the Kru-
skal-Wallis test. For comparisons between two groups of param-
eters demonstrating normal distribution, the Student’s t-test was
used, while the Mann-Whitney U test was employed for parameters
not exhibiting normal distribution. The Chi-square test was used for
the evaluation of qualitative data. Significance was evaluated at
the p<0.05 level.

RESULTS

The study was conducted with a total of 97 cases: 30 were in the
control group and 67 were in the previa group. All included patients
were treated at our hospital between the years 2015 and 2021. The
ages of the cases ranged from 22 to 41 years, with a mean age of
32.29+4.14 years. BMI measurements ranged from 18 to 40 kg/m?,
with a mean of 26.22+4.48 kg/m2. No statistically significant differ-
ences were detected in BMI, PAPP-A, and fBhCG measurements
between the groups (p>0.05) (Table 1).

The mean age was statistically significantly higher in the previa
group than in the control group (p<0.01) (Table 1). The mean birth
weight was statistically significantly higher in the control group than

September 2024



Zeynep Kamil Med J 2024;55(3):145—-150

Yayla Abide et al. Prediction of placenta accreta spectrum disorders

Table 1: Evaluations according to groups

Control (n=30) Previa (n=67) p

Age (years), Mean+SD 30.57+2.57 33.06+4.47 '0.001**
Body mass index (k/m?), Mean+SD 25.34+3.95 26.64+0.69 '0.208
PAPP-A (MoM), Mean+SD (Median) 1.04+0.46 (1.01) 1.23+0.96 (0.99) 20.785
BhCG (MoM), Mean+SD (Median) 0.96+0.43 (0.86) 1.17+0.75 (0.85) 20.437
Birth weight (gram), Mean+SD 3173.33+420.63 2572.38+712.04 '0.001**
Gestational week at delivery, Mean+SD 38.20+1.27 34.62+3.44 '0.001**
Ceserean history, n (%) 50.019*

0 8(26.7) 31 (46.3)

1 18 (60) 20 (29.9)

=2 4 (13.3) 16 (23.9)
Blood transfusion, n (%) 50.001**

- 30 (100) 35 (53)

+ 0 (0) 31 (47)

1: Student t Test; 2: Mann-Whitney U test; 5Ki-Kare test; *: P<0.05; **: P<0.01; n: Number; PAPP-A: Pregnancy-associated plasma protein-A; MoM: Multiples

of the median; BhCG: Beta-human chorionic gonadotropin.

Table 2: Evaluations according to groups

Control Plasenta previa Placenta previa p
(n=30) without PAS (n=37) with PAS (n=30)
Age (years), Mean+SD 30.57+2.57 32.86+4.29 33.30+4.76 30.020*
Body mass index (k/m?), Mean+SD 25.34+3.95 25.76+4.21 27.75+5.08 %0.106
PAPP-A (MoM), Mean+SD (Median) 1.04+0.46 (1.01) 1.29+1.13 (0.99) 1.16+0.70 (0.99) 40.963
BhCG (MoM), Mean+SD (Median) 0.96+0.43 (0.86) 1.08+0.72 (0.84) 1.27+0.79 (1.06) 40.379
Birth weight (gram), Mean+SD 3174.3+420.6 2680.2+709.6 2434.8+703.3 50.001**
Gestational week at delivery Mean+SD 38.20+1.27 35.41+£3.42 33.62+3.26 30.001**
Ceserean history, n (%) 50.001**
0 8 (26.7) 25 (67.6) 6 (20)
1 18 (60) 12 (32.4) 8 (26.7)
=2 4 (13.3) 0 (0) 16 (53.3)
Blood transfusion, n (%) 50.001**
- 30 (100) 31 (83.8) 4 (13.8)
+ 0 (0) 6 (16.2) 25 (86.2)

3: Oneway ANOVA Test; 4: Kruskall Wallis H Test; 5: Ki-Kare Test; *: P<0.05; **: P<0.01; n: Number; PAPP-A: Pregnancy-associated plasma protein-A; MoM:

Multiples of the median; BhCG: Beta-human chorionic gonadotropin.

in the previa group (p<0.01) (Table 1). The gestational age at birth
was statistically significantly higher in the control group than in the
previa group (p<0.01) (Table 1). A statistically significant difference
in the rates of blood transfusion was determined between the groups
(p<0.01), with the rate of blood transfusion significantly higher in the
previa group than in the control group (Table 1).
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A statistically significant difference was also detected in the mean
ages between the groups (p<0.05). Pairwise comparisons to deter-
mine the source of this difference revealed that the mean age was
significantly higher in the PAS group than in the control group (p<0.05).
No significant difference was noted in the mean ages between the pla-
centa previa without PAS group and control group (p>0.05) (Table 2).
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Table 3: Evaluations according to groups

Control With Without p
(n=30) hysterectomy (n=53) hysterectomy (n=14)
Age (years), Mean+SD 30.57+2.57 33.11+4.12 32.86+5.81 30.021*
Body mass index (k/m?), Mean+SD 25.34+3.95 26.37+4.58 27.69+5.16 30.300
PAPP-A (MoM), Mean+SD (Median) 1.04+0.46 (1.01) 1.24+1.01 (0.99) 1.21+0.78 (1.04) 40.951
BhCG (MoM), Mean+SD (Median) 0.96+0.43 (0.86) 1.07+0.66 (0.84) 1.52+0.99 (1.45) 40.249
Birth weight (gram), Mean+SD 3174.33+420.63 2603.98+769.92 2455.0+436.63 %0.001**
Gestational week at delivery, Mean+SD 38.20+1.27 34.92+3.73 33.50+1.65 30.001**
Ceserean history, n (%) 50.001**
0 8 (26.7) 30 (56.6) 1(7.1)
1 18 (60) 17 (32.1) 3 (21.4)
=2 4 (13.3) 6 (11.3) 10 (71.4)
Blood transfusion, n (%) 50.001**
= 30 (100) 34 (65.4) 1(7.1)
+ 0 (0) 18 (52) 13 (92.9)

3: Oneway ANOVA Test; 4: Kruskall Wallis H Test; 5: Ki-Kare Test; *: P<0.05; **: P<0.01; n: Number; With Hysterectomy:Hysterectomy (+); With Hysterecto-
my:Hysterectomy (-); PAPP-A: Pregnancy-associated plasma protein-A; MoM: Multiples of the median; BhCG: Beta-human chorionic gonadotropin.

A statistically significant difference was found in birth weights
between the groups (p<0.01). Pairwise comparisons to determine
the source of the difference revealed that the mean birth weight
was significantly higher in the control group than in either the pla-
centa previa without PAS group or the PAS group (Table 2).

A statistically significant difference was determined in the
gestational ages at birth between the groups (p<0.01). Pairwise
comparisons to determine the source of the difference showed
that the mean gestational age at birth was significantly higher in
the control group than in either the placenta previa without PAS
group or the PAS group. The gestational age at birth was also
significantly higher in the placenta previa without PAS group than
in the PAS group (Table 2).

A statistically significant difference was observed in the histo-
ry of C/S between the groups (p<0.01). The number of C/S cases
was significantly higher in the PAS group than in either the control
group or the placenta previa without PAS group (Table 2).

A statistically significant difference was detected in the rates
of blood transfusion between the groups (p<0.01). The rate of
blood transfusion was significantly higher in the PAS group than
in either the control or the placenta previa without PAS group
(Table 2).

The mean birth weight of the control group was significant-
ly higher than both the Hysterectomy (-) and Hysterectomy (+)
groups. Additionally, the mean gestational age of the control
group was significantly higher than both the Hysterectomy (-) and
Hysterectomy (+) groups. The C-section rate in the Hysterectomy
(+) group was significantly higher than both the control group and
the Hysterectomy (-) group (Table 3).

DISCUSSION

Disorders within the placenta accreta spectrum represent a range
of abnormalities in placental attachment. Subtypes of PAS include
placenta accreta (creta or adherenta, PA), placenta increta (Pl), and
placenta percreta (PP). The incidence of PAS has undergone a dra-
matic increase in recent years. A study by Matsuzaki et al.l'® reported
a prevalence of PAS of 0.29% among women undergoing cesarean
delivery with live births in the United States. Women diagnosed with
PAS face elevated risks of hemorrhage, bladder and urinary tract
injuries, and the need for hysterectomy during childbirth. Early and
accurate diagnosis, along with appropriate treatment planning for
PAS pregnancies, is of paramount importance for preoperative multi-
disciplinary management and planning of PAS deliveries.

A diagnosis of PAS is preferably made through ultrasonographic
evaluation, although this is operator-dependent and limited in terms
of accuracy in determining the degree of posterior placental invasion
and parametrial extension. In these situations, magnetic resonance
imaging (MRI) is helpful, but MRI is not recommended as a routine
diagnostic approach due to its high cost and limited clinical value.
¢l Thus, the true performance of MRI remains to be confirmed by
independent studies.!'”]

At present, radiological strategies, such as ultrasound technolo-
gy, remain the primary approach for diagnosing PAS. Early prediction
of PAS in pregnancy therefore relies primarily on the position of the
gestational sac, but this may not provide sufficient information for a
diagnosis of PAS.['8 Improving the diagnosis, assessing the severity
of PAS, and predicting perioperative outcomes still require further
exploration of additional diagnostic methods. In this respect, the pro-
cess of detecting maternal circulation biomarkers offers an objective,
non-invasive, and cost-effective method for PAS diagnosis.
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Some studies have shown that biomarkers may have potential
significance in the diagnosis of PAS. However, no biomarker has yet
been definitively proven useful in PAS diagnosis; therefore, these
biomarkers are not yet utilized in clinical practice. Nevertheless, due
to the importance of early diagnosis, research on biomarkers for the
early detection of PAS is continuing to increase.!'s! Unlike imaging
methods, which can only establish a diagnosis in advanced gesta-
tional weeks, numerous serum markers have been investigated to
make earlier diagnoses.?*13-'81 Of these markers, PAPP-A and fBh-
CG are considered placental markers and have been utilized in mul-
tifactorial tests aimed at predicting placental function.!'?

Although the exact function of PAPP-A remains incompletely un-
derstood, it is known to participate in the proteolysis of insulin-like
growth factor-binding protein 4 (IGFBP-4), suggesting a role for
PAPP-A in placental growth. Physiologically, placental syncytiotro-
phoblasts secrete PAPP-A in increasing concentrations into the
maternal circulation,?? where it acts as a zinc metalloproteinase.
Additionally, PAPP-A may serve as a potential marker for healthy
placental trophoblasts,??"! as it is overexpressed in the first trimester
and may be involved in trophoblast invasion that could lead to the
pathogenesis of PAS.2?

A recent meta-analysis assessed eight research studies (sev-
en retrospective and one prospective) involving 243 PAS patients
and 1599 non-PAS pregnant women. The age range was between
32 and 35 years, and the MoM values were compared. Five stud-
ies reported an association between PAPP-A and PAS, while three
studies found no clear association. The limitations of the meta-anal-
ysis included the small number of patients, the reliance on mostly
retrospective studies and, most importantly, the inability to confirm
a causal relationship between high PAPP-A levels and the develop-
ment of PAS during pregnancy. Based on the meta-analysis results,
the authors concluded that further studies are needed to investigate
the optimal cut-off points for serum PAPP-A levels in the first tri-
mester when attempting to use PAPP-A as a predictor of PAS.! In
our study, neither the BMI nor the PAPP-A or free BhCG measure-
ments showed statistically significant differences between any of
the groups (p>0.05).

Serum levels of free beta hCG (fBhCG) have also been proposed
as another PAS indicator in the first trimester. The screening test
probes for the beta subunit of the glycoprotein hormone hCG. While
predominantly produced by syncytiotrophoblasts, this hormone is
also synthesized by fetal kidney and liver tissues. Thus, the concen-
trations of fBhCG gradually increase during early pregnancy, peaking
between the 8" and 10™ weeks of gestation. Besides sustaining the
function of the corpus luteum, fBhCG also plays a role in promoting
angiogenesis, cytotrophoblast differentiation, immunosuppression,
and inhibiting the phagocytosis of invading trophoblast cells.2324

Several studies in the literature have assessed BhCG levels. For
example, Desai et al.'® did not observe a significant difference in
first-trimester BhCG levels in their PAS group. By contrast, two other
studies indicated increases in BhCG MoM values of up to 1.5 times in
cases of accreta.l*?! The latter authors concluded that BhCG MoM
values still exhibit differences and require further evaluation through
advanced research.!"¥ In the present study, our results indicated no
significant differences in the BhCG MoM values in our groups.
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The disadvantage of using biomarkers, such as PAPP-A and
BhCG, for the diagnosis of PAS is that these biomarkers are often not
specific to PAS and are also associated with other comorbidities and
adverse complications that can arise during pregnancy.?%27 In addi-
tion, PAPP-A levels are influenced by ethnic origin and BMI.[713.14.28.29]
In our study, the pregnant women selected for the control group had
similar ethnic backgrounds and their BMI averages were also within
similar ranges, but we assumed that our study results were not influ-
enced by these variables. Another finding in the literature is that PAS
patients tend to be older. In our study, the average age of our patients
was significantly higher in the PAS group than in the control group.

CONCLUSION

Whether PAPP-A and BhCG are involved in the pathogenesis of PAS
remains unclear. Investigating these markers in combination with
ultrasound and MRI may provide more useful information. Further
prospective research is needed to evaluate these aspects of PAS.
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Evaluation of inhalant allergen sensitivity in children
diagnosed with atopic dermatitis
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'Ugur ALTAS Objective: Atopic dermatitis (AD) is a recurrent and inflammatory chronic skin
2Zeynep Meva ALTAS disease, particularly common in children. In the context of our study, the aim is to
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Results: When examining the food and inhalant allergen sensitivity of patients,
the most common sensitivity was to house dust mites (30.6%), followed by egg
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specificity values for the cut-off point of total IgE were 71.6% and 70.9%, respectively.

Conclusion: In conclusion, this article assessed the frequency of inhalation allergen
sensitivity in atopic dermatitis. Sensitivity to allergens such as house dust mites,
eggs, and milk was determined to be increased, emphasizing the potential critical
role of indoor environments in the pathogenesis of AD. Additionally, it was found that
eosinophil percentage and total IgE values were significantly higher in those with
inhalation allergen sensitivity. These findings are important for understanding the
clinical characteristics of patients and developing effective treatment strategies.
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INTRODUCTION

Atopic dermatitis (AD) is a recurrent and inflammatory chronic skin
disease, particularly common in children.l'"" AD is a dermatosis ob-
served in individuals with an atopic tendency, affecting approxi-
mately 20—-25% of children and 2-3% of adults.””? Genetic factors,
immune dysregulation, impaired skin barrier function, environmental
factors, and nutrition play significant roles in the pathogenesis of
atopic dermatitis.®®!

According to the atopic march theory, the presence of atopy im-
plies that children with eczema may develop airway allergies such
as asthma or allergic rhinitis (AR) in later years.! Understanding
the allergens that trigger the atopic process is crucial.® The iden-
tification of IgE-mediated allergies suspected based on the history
and examination in childhood should rely on validated tests such as
skin prick tests and serum-specific IgE tests. Allergy tests are essen-
tial for allergen avoidance, disease monitoring, treatment planning,
and specific immunotherapy.® Allergens typically manifest as food
allergies in early childhood but become more relevant as inhalant
allergen sensitivity in older children and adolescents.?®! Well-known
inhalant allergens include house dust mites, animal epithelia, pol-
lens, and molds.["#!

As inhalant allergen sensitivity is frequently observed in patients
with AD, where skin involvement is prominent, determining the fre-
quency of sensitivity to these allergens is crucial for preventing ex-
posure in the clinical control of the disease. In the context of our
study, the aim is to determine the frequency of respiratory allergen
sensitivity in children diagnosed with atopic dermatitis.

MATERIAL AND METHODS
Study Type and Design

In this descriptive study, conducted between October 2022 and Oc-
tober 2023, the medical records of patients aged 0-18 with atopic
dermatitis who presented to the Pediatric Allergy and Immunology
Clinic were retrospectively reviewed. During this period, patients with
available records and diagnosed with atopic dermatitis were included
in the study. The diagnosis of atopic dermatitis was made according
to the Hanifin-Rajka diagnostic criteria. This study was conducted in
accordance with the Declaration of Helsinki.

Measurements

The analysis included age, gender, presence of additional allergic
diseases, eosinophil counts, and total IgE levels. The patients’ IgE
and eosinophil values were measured during their initial visit when
they had complaints. The eosinophil count was determined from
the peripheral blood smear or counter and values higher than 4%
were considered eosinophilia. Specific IgE testing was performed to
identify food and inhalant allergens in patients. Allergen-specific IgE
measurements were conducted using ImmunoCAP (Thermo Fisher
Scientific, Uppsala, Sweden). Specific IgE values equal to or greater
than 0.35 kU/L were considered positive. For those with negative
results in the specific IgE test, a skin prick test was also conducted.
Epidermal skin prick tests were performed using allergen extracts
(ALK-Abello, Madrid, Spain) along with a positive control (10 mg/dL

Table 1: Patients’ laboratory values

n (%)

Gender (female/male) 127 (51.2)/ 121 (48.8)

Median (min-max)

Age 3 years (1 month—18 years)
290.0 (10-1840)
3.3 (0.1-51.0)

72.5 (1.0-8910.0)

Absolute eosinophil count 10%/uL
Eosinophil (%)
IgE IU/ml

IgE: Immunoglobulin E.

of histamine phosphate) and a negative control (0.9% sterile saline).
Horizontal and vertical measurements were performed for the indura-
tions. Indurations were considered positive if the average diameter
was at least 3 mm greater than the negative control. Allergen sensi-
tivity was defined as a positive result either in the specific IgE test or
the skin prick test.

Statistical Analysis

For statistical analysis and recording of the data, SPSS for Windows
25.0 program was used. Descriptive results were presented with me-
dian, minimum and maximum values, numbers (n), and percentages
(%). The normal distribution was evaluated with visual (graphics) and
analytical methods (Kolmogorov—Smirnov/Shapiro-Wilk tests). For
non-normally distributed data, the Mann—Whitney U test was used
to compare two independent variables. Chi-square test was used for
the comparison of categorical data. P<0.05 was accepted as the sta-
tistical significance level. Receiver Operating Characteristics (ROC)
curve analysis was used for the predictive capacity of eosinophils
(absolute) and eosinophils (%) values and serum total IgE for in-
halant allergen sensitivity. Sensitivity and specificity values were cal-
culated for cut-off points.

Ethics

The study was conducted with ethical approval obtained from the
Ethics Committee of the Umraniye Training and Research Hospital,
as per the decision numbered 449 dated 23/11/2023.

RESULTS

Fifty-one point two percent (n=127) of the patients were female and
48.8% (n=121) were male. The median age was 3.0 years, with a
minimum age of one month and a maximum age of 18 years.

The median values for absolute eosinophil count, eosinophil
percentage, and total IgE were 290.0 10%uL (10-1840), 3.3% (0.1-
51.0), and 72.5 IU/mL (1.0-8910.0), respectively (Table 1).

When examining the food and inhalant allergen sensitivity of pa-
tients, the most common sensitivity was to house dust mites (30.6%),
followed by egg allergen sensitivity (28.6%). After egg, milk sensitiv-
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Table 2: Patients’ food and inhalant allergen sensitivity

Food and inhalant allergen sensitivity n %

Inhalant allergen sensitivity

House dust mites 76 30.6
Cat 31 12.5
Pollen 25 10.1
Food allergen sensitivity
Egg 71 28.6
Cow milk 36 14.5
Peanut 19 7.7
Hazelnut 17 6.9
Walnut 5 2.0
Pistachios 1 0.4

ity was observed in 14.5% (n=36) of cases in terms of food allergen
sensitivity. Among inhalant allergens, sensitivities to cat and pollen
were 12.5% (n=31) and 10.1% (n=25), respectively (Table 2).

In patients, inhalant allergen sensitivity was detected in 35.5%
(n=88), while food allergen sensitivity was identified in 34.3% (n=85).
When evaluating factors associated with allergen sensitivity, it was ob-

served that children with food allergen sensitivity were statistically sig-
nificantly younger compared to those without food allergen sensitivity
(p<0.001). Absolute eosinophil count, eosinophil percentage, and total
IgE levels were considerably higher in children with food allergen sen-
sitivity compared to those without (p<0.001, p=0.001, and p=0.006,
respectively). There was no relationship detected between the pres-
ence of food and inhalant allergen sensitivity and gender (p>0.05).
The age of children with inhalant or food allergen sensitivity was signif-
icantly higher than those without sensitivity (p<0.001). Total IgE levels
and eosinophil percentage were also statistically significantly higher
in those with inhalant allergen sensitivity compared to those with-
out (p<0.001 and p=0.019, respectively). Absolute eosinophil count,
eosinophil percentage, and total IgE levels were also statistically sig-
nificantly higher in those with food allergen sensitivity compared to
those without (p<0.001, p=0.001, p=0.006, respectively) (Table 3).

ROC analysis was performed to assess the predictive capacity of
eosinophil and total IgE values for aeroallergen sensitivity in patients.
The ROC analysis indicated low Area Under the Curve (AUC) values
for absolute eosinophil and eosinophil percentage (0.549 and 0.590, re-
spectively). Therefore, cut-off points, sensitivity, and specificity were not
calculated for absolute eosinophil and eosinophil percentage. The cut-
off point for total IgE in predicting inhalant allergen sensitivity was deter-
mined to be 99.5. The Area Under the Curve (95% Cl) was found to be
0.797 (0.739-0.856) (p<0.001). Sensitivity and specificity values for the
cut-off point of total IgE were 71.6% and 70.9%, respectively (Table 4).

Table 3: Factors associated with patients’ allergen sensitivity

Food allergen sensitivity

p Inhalant allergen sensitivity p

No (n=163)
Median (min—-max)

Yes (n=85)
Median (min—-max)

No (n=160)
Median (min—-max)

Yes (n=88)
Median (min—-max)

Age (years) 4.0 (0-18.0) 1.0 (0-16.0) <0.001 1.5 (0-18.0) 5.5 (0-17.0) <0.001
Absolute eosinopil count 10%uL  240.0 (20.0-1420.0)  390.0 (10.0-1840.0) <0.001 280.0 (10.0-1700.0)  330.0 (0—1840.0) 0.204
Eosinopil (%) 2.9 (0.1-51.0) 4.3 (0.1-16.5) 0.001 3.1(0.1-12.7) 3.95 (0.1-51.0) 0.019
Total IgE (IU/ml) 59.0 (1.0-5627) 115.0 (2.0-8910.0)  0.006 37.0 (1.0-3942) 388.5 (6.0-8910.0)  <0.001
n (%) n (%) p n (%) n (%) p
Gender 0.081 0.777
Female 90 (55.2) 37 (43.5) 83 (51.9) 44 (50.0)
Male 73 (44.8 48 (56.5) 77 (48.1) 44 (50.0)

IgE: Immunoglobulin E.

Table 4: Cut-off value, sensitivity, and specificity of total IgE in predicting inhalant allergen sensitivity

Total IgE Sensitivity

Specificity

AUC 95% CI p

Cut off value: 99.5 71.6% 70.9%

0.797 0.739-0.856 <0.001

AUC: Area under the curve; Cl: Confidence interval; IgE: Immunoglobulin E.
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DISCUSSION

In our study, the total IgE and eosinophil percentage of patients
with detected inhalant allergen sensitivity were found to be sig-
nificantly higher compared to those without detected sensitivity.
Atopic dermatitis (AD) is a skin disease that typically arises from
complex interactions between environmental factors, genetic pre-
disposition, and allergic reactions. In this context, the role of inhal-
ant allergen sensitivity in the development of AD is increasingly
gaining importance. This article aims to assess the frequency of
inhalant allergen sensitivity in atopic dermatitis and understand its
impact on the course of the disease.

In patients, inhalant allergen sensitivity was detected in 35.5%,
and food allergen sensitivity was identified in 34.3%. When ex-
amining patients’ food and inhalant allergen sensitivity, the most
common sensitivity was to house dust mites (30.6%), followed by
egg allergen sensitivity (28.6%). Milk sensitivity was the second
most common food allergen sensitivity after eggs, observed in
14.5% of cases. In another study conducted in our clinic, food
allergen sensitivity was identified in 34.2% of AD patients, with
26.4% showing sensitivity to eggs and 12.2% to cow’s milk.® In
our study, sensitivities to inhalant allergens, specifically cat and
pollen, were detected at rates of 12.5% and 10.1%, respectively.
One of the key findings of our study is the notably high sensitivity
to house dust mites. This suggests a critical role, particularly of
indoor environments, in the pathogenesis of AD and the potential
triggering of patients’ symptoms. A study on inhalant allergen sen-
sitivity in children with atopic dermatitis revealed significant varia-
tion in sensitivity rates among countries. Sensitivity to house dust
mites was found to be 40% in South Africa and 33% in Australia,
while sensitivity to cat epithelium was 21% in the United Kingdom,
21% in France, 20% in the Netherlands, and 19% in Australia.
Sensitivity to pollen was reported as 16% in the United Kingdom
and 14% in France.!'” Sensitivity to house dust mites and pollen
in our study is comparable, while sensitivity to cat epithelium is
found to be lower compared to the literature. In a study conducted
in Kahramanmarasg, Turkiye, the most common inhalant allergen
for preschool and school-age children was identified as grass pol-
len.l'"" Compared to this study conducted in a different region, it
can be said that in the Marmara region, the primary factor caus-
ing inhalation allergen sensitivity is house dust mites. The lower
number of house dust mites in regions with a continental climate
and at high altitudes, coupled with the increase in house dust mite
numbers in coastal areas with a humid climate, may contribute to
this difference.l'?

In our study, eosinophil percentage and total IgE values were
statistically considerably higher in those with inhalant allergen
sensitivity compared to those without sensitivity. In 80-85% of
patients with atopic dermatitis, serum IgE antibody levels are el-
evated.["® Eosinophils are a cell type that commonly increases in
allergic reactions. In a study by Ozgeker et al.,!" it was found that
in patients with atopic dermatitis and IgE levels >100 kU/L, there
was a higher prevalence of allergen sensitivity. In patients with
AD, there is a decrease in the number of T suppressor cells and
circulating T lymphocytes.!'s! As a result of T lymphocyte suppres-
sion, B lymphocytes increase IgE production. IL-4 acts by increas-

ing IgE production from B lymphocytes, while IL-5 influences by
activating eosinophils.['¢-9

In our study, the Area Under the Curve (AUC) values for absolute
eosinophil and eosinophil percentage in ROC analysis, assessing
the predictive capacity of eosinophil and total IgE values for aeroal-
lergen sensitivity, were found to be low. The cut-off point for total IgE
in predicting inhalant allergen sensitivity was determined to be 99.5.
Sensitivity and specificity values for the cut-off point of total IgE were
found to be 71.6% and 70.9%, respectively. In a study conducted by
Saglam et al.,’”™ the predictive capacity of absolute eosinophil, eo-
sinophil percentage, and total IgE values for test positivity (skin prick
test and/or specific IgE positivity) was evaluated using ROC curve
analysis. The cut-off point for total IgE was 104.5 in all patients (AUC:
0.789). Sensitivity and specificity were 72.0% and 71.9%, respective-
ly. In our study, the cut-off point for predicting inhalant allergen sensi-
tivity with total IgE was found to be lower compared to this study, with
similar sensitivity and specificity ratios determined.

Limitations and Strengths

The retrospective nature of our study, the small number of patients,
and its conduct at a single center constitute limitations in terms of the
generalizability of the results. Additionally, evaluating laboratory find-
ings such as IgE and eosinophils in patients with allergen sensitivity
provides a broad perspective and constitutes strengths of the study.

CONCLUSION

In conclusion, this article assessed the frequency of inhalation aller-
gen sensitivity in atopic dermatitis. Sensitivity to allergens such as
house dust mites, eggs, and milk was determined to be increased,
emphasizing the potential critical role of indoor environments in
the pathogenesis of AD. Additionally, it was found that eosinophil
percentage and total IgE values were considerably higher in those
with inhalation allergen sensitivity. These findings are important for
understanding the clinical characteristics of patients and developing
effective treatment strategies. Evaluating inhalation allergen sensi-
tivity in the treatment of atopic dermatitis can be a crucial step in
managing patients.
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ABSTRACT

Objective: We aimed to assess the vitamin D levels in patients who visited the
pediatric outpatient clinic for various reasons.

Material and Methods: The study was conducted retrospectively. Demographic
information, vitamin D levels, place of residence (rural or urban), and vitamin D levels
of 6939 patients, all obtained from the medical records of children aged 0-18 years
who visited the outpatient pediatric clinic at Adiyaman Training and Research Hospital
for any reason between January 1, 2022, and December 31, 2022, were meticulously
recorded in an Excel file.

Results: Of the patients, 44.2% had adequate vitamin D levels. When examining these
levels, it was observed that boys had a significantly higher proportion of sufficient
vitamin D levels than girls (p<0.001). A significant difference in vitamin D levels
was also observed among the 0-5 years, 6-11 years, and 12-18 years (p<0.001).
Furthermore, vitamin D deficiency was notably more prevalent in children residing in
urban areas than in rural areas.

Conclusion: It has been observed that vitamin D insufficiency/deficiency has a
significant rate in childhood. To protect children against vitamin D insufficiency/
deficiency, adopting a protective lifestyle that includes increasing sun exposure,
gradually increasing vitamin D supplementation as they age, and periodically
checking their vitamin D levels can be beneficial in preventing complications.
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INTRODUCTION

Vitamin D is a vitamin synthesized from our skin with the effect of
ultraviolet B in sunlight and has biologically significant effects.!" A vital
component of bone-mineral metabolism, this vitamin is fat soluble.
In studies conducted in the last two decades, the vitamin D receptor
has been shown on many tissues, and it has been reported to be
effective in general health and the protection of bone health.? The
primary source of vitamin D is the synthesis that occurs in the skin
when exposed to sunlight, although it can also be obtained through
dietary intake. From a physiological perspective, approximately 90—
95% of the vitamin D in the human body is produced through expo-
sure to sunlight, whereas the remaining 5-10% is acquired through
dietary means (milk, eggs, fish, animal fats, offal, etc.). Vitamin D,
synthesized in our skin by diet and sunlight, is biologically inactive
and must pass through several enzymatic pathways to be converted
into active metabolites. The main factors affecting vitamin D levels are
inadequate synthesis, intake, or absorption of vitamin D.4 Vitamin D
deficiency has been associated with various other diseases (autoim-
mune diseases, rheumatoid arthritis, cardiovascular diseases, etc.)
as well as rickettsia, characterized by a deformity of bones and inad-
equate growth in children. Vitamin D deficiency and rickets continue
to be insufficiently acknowledged clinical issues in numerous popu-
lations. Their significance goes beyond bone health, encompassing
the non-classical functions of vitamin D, which include influencing
various immune-related diseases. Compelling evidence supports the
effectiveness of vitamin D supplementation in lowering infection rates
among pediatric populations.® Reports indicate that vitamin D inade-
quacy or deficiency constitutes a significant global public health issue,
affecting as many as 30% of children and 60% of adults.!*¢!

Epidemiological investigations have established that living in re-
gions with higher latitudes and reduced sun exposure serve as indi-
cators for the risk of having insufficient vitamin D levels. Furthermore,
in various populations across the world, sun avoidance practices and
conservative clothing in more southern areas contribute to vitamin D
deficiency. The risk of vitamin D deficiency is prevalent at all life stag-
es, including during pregnancy, infancy, childhood, and adulthood. In
infants, this risk can be compounded by recommended sun avoidance
practices, limited vitamin D stores, potential inadequacy of vitamin D
in exclusively breastfed infants, and a lack of awareness regarding
systematic vitamin D supplementation in certain cultural contexts. Ep-
idemiological studies have shown that vitamin D levels are lower in
children residing at higher latitudes because they are less exposed
to the sun.B! Tirkiye is located between the 36th and 42nd latitudes
in the northern hemisphere and is in a region where sun rays can be
utilized at an optimum level. While vitamin D deficiency is expected
to be less common in our country, studies have found that vitamin D
insufficiency/deficiency is a severe public health problem.!"”!

Since 2008, support programs covering all age groups have been
carried out worldwide to prevent vitamin D deficiency/insufficiency.
In their 2011 guideline publication, the Endocrine Society advised a
vitamin D supplementation regimen of 400 IU per day for infants from
the day of birth until their first year and 600 1U per day for children
between the ages of 1 and 18, specifically for those without risk fac-
tors for vitamin D deficiency. For infants with risk factors for vitamin
D deficiency, the recommended supplementation ranged from 400 to

September 2024

Table 1: Descriptive characteristics and vitamin D status of the

patients

Number Percent

Age

0-5 years 2983 43.0

6-11 years 2180 31.4

12—-18 years 1776 25.6
Gender

Male 3273 47.2

Female 3666 52.8
Place of residence

Urban 6153 88.7

Rural 786 11.3
Vitamin D status

Severe deficiency 124 1.8

Deficiency 2306 33.2

Inadequate 1439 20.7

Normal 3070 44.2

1000 IU per day from birth to one year and 600 to 1000 IU per day
for children aged 1 to 18.® Since 2005, in Turkiye, the “Prevention
of Vitamin D Deficiency and Promotion of Bone Health” initiative has
been carried out for all newborns to combat vitamin D insufficiency
and deficiency. As part of this program, a daily oral vitamin D sup-
plement of 400 IU (equivalent to 3 drops) is provided to all infants.!"
In this research, we aimed to assess the vitamin D levels of patients
who presented to the pediatrics outpatient clinic for any reason and
were examined for vitamin D.

MATERIAL AND METHODS

This retrospectively descriptive research was carried out in Adiyaman
province, situated in the Southeastern Anatolia region of Turkiye. The
demographic data, vitamin D levels, place of residence (rural, urban),
and vitamin D levels of 6939 children aged 0-18 years who applied
to the outpatient pediatrics clinic of Adiyaman Training and Research
Hospital for any reason between 01.01.2022 and 31.12.2022 were
investigated and recorded in an Excel file. It was planned to reach the
entire universe without conducting a sample calculation that collects
Hospital Information Management System (HIMS) data from the hos-
pital. Patients with chronic diseases (epilepsy, congenital heart dis-
ease, chronic renal failure, etc.) and foreign patients were excluded
from the study. The assessment of vitamin D levels in children, fol-
lowing the guidelines of the American Pediatric Endocrine Society,
resulted in the following categories:

+ Less than 5 ng/ml: Severe deficiency
* 5-15 ng/ml: Deficiency

+ 15-20 ng/ml: Insufficiency

+ Greater than 20 ng/ml: Normal.®
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Table 2: Comparison of vitamin D status according to descriptive characteristics

Vitamin D status p
Severe deficiency Deficiency Inadequate Normal
Number % Number Number % Number %
Gender <0.001
Male 24 0.7 807 24.7 712 21.8 1730 52.9
Female 100 2.7 1499 40.9 727 19.8 1340 36.6
Age (years) <0.001
0-5 years 24 0.8 659 221 536 18.0 1764 59.1
6—11 18 0.8 703 32.2 547 25.1 912 41.8
12—-18 82 4.6 944 53.2 356 20.0 394 22.2
Place of residence 0.011
Urban 117 1.9 2074 33.7 1257 20.4 2705 44.0
Rural 7 0.9 232 29.5 182 23.2 365 46.4

Statistical Analysis

The findings obtained from the files were evaluated with SPSS 26 pack-
age program. Descriptive statistics were expressed as numbers and per-
centages. The chi-square test was utilized to examine categorical vari-
ables among unrelated groups, with a significance level set at p<0.05.

Ethics Statement

Approval was obtained from the Ethics Committee for Non-Inter-
ventional Studies at Firat University Faculty of Medicine (date:
08.06.2023, number: 2023/08-20). Institutional approval was ob-
tained from Adiyaman University, Adiyaman Training and Research
Hospital (date: 29.09.2023, number: 225654554). Since this is a ret-
rospective study, obtaining any verbal or written consent from the
participants was impossible. Helsinki Declaration rules were followed
throughout the study.

RESULTS

The study included a total of 6939 participants. Among these individ-
uals, 3666 (52.8%) were female, and 6153 (88.7%) resided in the city
center. According to age groups, there were 2983 patients (43.0%)
in the 0-5 age group, 2180 patients (31.4%) in the 6—11 age group,
and 1776 patients (25.6%) in the 12—18 age group. According to vita-
min D status, 124 (1.8%) were severely deficient, 2306 (33.2%) were
deficient, 1439 (20.7%) were insufficient, and 3070 (44.2%) were at
normal levels (Table 1).

In the analysis of vitamin D levels, it was observed that 1730
(52.9%) males and 1340 (36.6%) females had normal levels, and a
significant difference was noted between the two groups (p<0.001).
In the age analysis, it was determined that 1764 (59.1%) individuals
were in the 0-5 years age group, 912 (41.8%) in the 6—11 years age
group, and 944 (53.2%) in the 12—18 years age group, all of whom ex-
hibited deficient levels of vitamin D. There was a significant difference

observed among the age groups (p<0.001). Among urban residents,
2705 (44.0%) had normal vitamin D levels, whereas 365 (46.4%) of
rural residents had normal vitamin D levels. A significant difference
was observed between these two groups (p=0.011) (Table 2).

In subgroup analyses based on gender, a significant difference
was identified in the vitamin D status of males concerning both age
groups and place of residence (p<0.001 and p=0.004, respectively).
Conversely, among females, a significant difference was observed
among age groups in terms of vitamin D status (p<0.001), while
no significant difference was noted based on place of residence
(p=0.148) (Table 3).

DISCUSSION

Vitamin D deficiency/insufficiency is a prevalent health issue, espe-
cially in developing countries like Turkiye. Although it is located in the
northern hemisphere and receives enough sunlight, vitamin D levels
still need to be increased.” In this case, the importance of vitamin
D-enriched foods or vitamin D supplementation therapy increases.
No threshold 25-hydroxy D vitamin level is determined for vitamin D
deficiency in children. Different threshold values have been taken as
criteria in studies investigating vitamin D deficiency and insufficiency.
The Endocrine Society published a report on this subject in 2016. In
this report, a 25-OH D level was defined as vitamin D deficiency if <12
ng/ml, vitamin D insufficiency if 12-20 ng/ml, and normal vitamin D
level if >20 ng/ml.l'"® The American Pediatric Endocrinology Associa-
tion defines a 25-OH D level as normal if it is >20 ng/ml, insufficiency if
it is between 15-20 ng/ml, deficiency if it is between <5-15 ng/ml, and
severe deficiency if it is <5 ng/ml.'" In this study, the American Associ-
ation of Pediatric Endocrinology’s vitamin D ranges were considered.

In various epidemiological studies conducted across the globe,
vitamin D deficiency has been documented with frequencies ranging
from 7% to 68%, while vitamin D insufficiency has been observed with
frequencies ranging from 19% to 61% among healthy children and
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Table 3: Comparison of vitamin D status according to gender and descriptive characteristics

Vitamin D status p
Severe deficiency Deficiency Inadequate Normal
Number % Number % Number % Number %
Male
Age (years) <0.001
0-5 9 0.6 317 20.6 264 171 950 61.7
6-11 7 0.7 265 25.0 273 25.7 517 48.7
12-18 8 1.2 225 33.5 175 26.1 263 39.2
Place of residence 0.004
Urban 23 0.8 732 25.6 615 21.5 1488 52.1
Rural 1 0.2 75 18.1 97 23.4 242 58.3
Female
Age (years) <0.001
0-5 15 1.0 342 23.7 272 18.8 814 56.4
6—11 11 1.0 438 39.2 274 24.5 395 35.3
12-18 74 6.7 719 65.1 181 16.4 131 1.9
Place of residence 0.148
Urban 94 2.9 1342 40.7 642 19.5 1217 36.9
Rural 6 1.6 157 42.3 85 22.9 123 33.2

adolescents.l" Many studies conducted and published in Tirkiye re-  population during the winter and spring seasons, with severe vitamin
veal significant levels of vitamin D deficiency/insufficiency in children D deficiency affecting 16%. A study conducted in Greece reported that
and adults. In Turkiye, the prevalence of vitamin D deficiency among 52.5% of 2386 school children aged 9—-13 years had vitamin D defi-
children and adolescents ranges from 8% to 61%, and this prevalence  ciency.['® Additionally, in an observational study conducted in Spain,
varies depending on factors such as age, gender, and season.'"Ina  66% of children and adolescents aged 5-15 years were found to have
study conducted by the Ministry of Health in 2011, involving 2504 chil-  vitamin D deficiency.? In the current study, among 6939 children, the
dren aged 6-17 months and their mothers in Tlrkiye, it was reported  prevalence of severe vitamin D deficiency was 1.8%, deficiency was
that vitamin D deficiency was present in 26.8% of the participants.  observed in 33.2%, insufficiency in 20.7%, and normal levels in 44.2%.
Additionally, vitamin D insufficiency was found to affect 66.7% of the ~ More than half (55.8%) had low vitamin D levels. This was considered
individuals. The study aimed to assess vitamin D levels and the status ~ to be compatible with the literature.

of iron deficiency anemia in this population and evaluate the programs In a 2014 study conducted by Karagtizel et al.?'l in Trabzon, in-
conducted in 2011.® In a study conducted by Akman et al.'® during  volving 746 healthy school-age children, it was observed that gitls
the spring season in Ankara, vitamin D deficiency was observed in  exhibited a higher prevalence of vitamin D deficiency compared to
8% of the 420 children aged 1-16 years, while vitamin D insufficiency  boys. Topal et al.’s!"! study revealed a significant difference (p<0.001)
was present in 25.5% of the participants. In a study conducted on chil-  in vitamin D levels between boys and girls, with boys exhibiting
dren applied to the pediatric endocrine outpatient clinic, vitamin D de-  higher levels. In Demiral et al.’s!"? study, it was observed that 25-OH
ficiency was found to be 51.5%, and vitamin D insufficiency was found D levels were significantly lower in girls compared to boys (p<0.001).
to be 35.1%.I' A 2018 study conducted in the Erzincan province, in-  In a study conducted by Badem et al.’?? involving 2672 adolescents,
volving 2346 children, revealed that severe vitamin D deficiency was it was found that 84.9% of girls had vitamin D deficiency, while 12.1%
detected in 8.36% of the participants.['!l Tire et al.,' in a study with  had vitamin D insufficiency. In contrast, this rate was 59.5% and
4153 children and adolescents, found vitamin D deficiency in 65.0% 31.4% in boys. In a study conducted on school children in Kuwait,
(n=2700) and vitamin D insufficiency in 23.1% (n=959) of the patients. it was observed that male students had significantly higher 25(OH)
In a study carried out in Ankara province, a significant prevalence of  vitamin D levels compared to their female counterparts.! In a study
vitamin D deficiency (51.8%) and vitamin D insufficiency (20.7%) was  conducted in Colombia, 25 hydroxy D vitamin levels were lower in fe-
observed.[' Okan et al.l"! reported that 58.4% of children and adoles- male students than male students.?¥ It is evident that research con-
cents had vitamin D deficiency. A study by Pearse et al.l'"®in the UKre-  ducted both within Tlrkiye and internationally consistently indicates
vealed that vitamin D deficiency was prevalent in over 50% of the adult  that girls tend to have lower levels of vitamin D. In our study, boys’ low
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vitamin D levels were 47.1%, whereas this rate was 63.4% in girls.
It is evident that vitamin D deficiency was notably more prevalent in
girls compared to boys (p<0.001). It was thought that this might be
because girls dress more closed due to sociocultural or religious obli-
gations and that girls spend less time in open areas, so their bodies
are not sufficiently exposed to the sun and cannot synthesize vitamin
D. Further studies are needed to make more precise interpretations
about the cause. The current research aligns with existing literature,
demonstrating a higher prevalence of vitamin D deficiency in girls.

The period of adolescence is a crucial phase for skeletal growth
and development. The rapid increase in height during puberty neces-
sitates a greater intake of calcium and vitamin D, both of which are
often deficient during this time. As a result, it is standard practice to
recommend calcium and vitamin D supplementation for adolescents
during their pubertal years.['""! A research carried out in the Erzincan
region of Tlrkiye revealed that vitamin D levels declined as individ-
uals grew older." In a study involving adolescent girls in Kocaeli, a
vitamin D deficiency or insufficiency rate of 64.8% was documented.
29 |n a study conducted by Okan et al.,l'”? it was noted that 25(0OH)-D
vitamin D levels exhibited variations among different age groups,
with the highest levels observed in the 1-6 age group and the lowest
levels in the 7-17 age group (p<0.001). There exists an inverse cor-
relation between age and vitamin D levels. The current study noted
a significant decline in vitamin D levels among the older age groups.
While the rate of children aged 0-5 years with low vitamin D levels
was 40.9%, this rate was 77.8% in the 12—18 age group. This was
consistent with the literature. It is considered that the free vitamin D
support given to all babies from birth up to a certain age in Turkiye
may also have an effect.

In some studies, spending more time at home, not taking children
out of the house due to cultural reasons or screen addiction, hav-
ing houses without balconies, or living in neighborhoods with dense
apartment buildings that block sunlight cause people not to benefit
from the sun sufficiently.®! There is a scarcity of studies that assess
vitamin D levels in children residing in both urban and rural areas. In
a retrospective study conducted in the Tokat region of Turkiye, involv-
ing 5356 pediatric patients, it was observed that there was no signif-
icant difference in vitamin D levels between children residing in the
city center and those living in rural areas (p=0.673).l'"! In the current
study, variations in vitamin D levels were noted based on the partic-
ipants’ places of residence. The vitamin D levels of children residing
in the city center were markedly lower when compared to those living
in rural areas (p=0.011). The reason for this was thought to be that
children living in the city did not go out in the sun much and stayed in
the buildings, whereas those living in the countryside benefited more
from sunlight and thus had higher vitamin D levels.

The most important limitation of this study is that since it was a
retrospective study, information such as living conditions, complaints,
duration of contact with the sun, whether the skin color was dark
or not, dietary characteristics, whether they used vitamin D supple-
ments or not and sunscreen use could not be obtained. At the same
time, the fact that the study was single-centered prevents the gener-
alisability of the results. Most of the demographic characteristics of
the study group could not be reached because the data were collect-
ed through hospital information systems, and the patients could not
be interviewed one-on-one.

CONCLUSION

The study findings indicate a notable prevalence of vitamin D defi-
ciency/insufficiency during childhood, with an increase in prevalence
as age advances and a higher incidence among girls. Vitamin D de-
ficiency was more prevalent among children residing in urban areas
compared to those living in rural areas. Adopting a protective life-
style against vitamin D deficiency/insufficiency in children, increas-
ing exposure to the sun, increasing vitamin D supplementation with
increasing age, and checking vitamin D levels from time to time may
be helpful in terms of preventing complications.
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ABSTRACT

Objective: The prevalence of allergic diseases is increasing worldwide. Phototherapy
has been identified as a potential risk factor associated with childhood allergic
diseases, including allergic asthma, allergic rhinitis (AR), and atopic dermatitis (AD).
In this study, our aim is to assess the relationship between phototherapy and these
common childhood allergic diseases.

Material and Methods: We analyzed 621 children between the ages of 3-17, including
a patient group of 371 who received phototherapy during the neonatal period and a
control group of 250 who did not receive phototherapy. The International Study of
Asthma and Allergy in Childhood (ISAAC) survey was administered to all cases. For
participants with allergic diseases, plasma eosinophil and total immunoglobulin (Ig) E
levels were analyzed, and a skin prick test was conducted.

Results: There was no statistically significant association between the patient and
control groups in terms of the diagnosis of wheeze/asthma, AR, AD, and phototherapy
treatment. The percentage of eosinophilia was significantly higher in the patient group
(p=0.01). Cesarean section was more frequent in the control group (p<0.05).

Conclusion: According to our study, there was no significant relationship between
phototherapy treatment and the incidence of childhood asthma, AR, and AD.

Keywords: Allergic asthma, allergic rhinitis, atopic dermatitis, children, phototherapy.
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INTRODUCTION

Allergy can be defined as an exaggerated immune response of the
body against allergens and antigens. Allergic diseases, including
asthma, allergic rhinitis (AR), and atopic dermatitis (AD), are fre-
quently observed in childhood, and their frequency has been increas-
ing over the last 30 years, especially in developing countries.l"! They
represent a significant cause of morbidity in children. Therefore, it is
essential to identify and prevent risk factors associated with allergic
diseases. These risk factors include genetic predisposition, obesity,
gender, and emotional and environmental factors.? Additionally, sev-
eral perinatal and neonatal factors have been linked to childhood al-
lergic diseases, such as low gestational age, preterm birth, low birth
weight, breastfeeding, hyperbilirubinemia, and phototherapy.®

Neonatal hyperbilirubinemia/jaundice results from the production
of unconjugated bilirubin in newborns. This condition results from a
metabolic dysregulation that leads to increased bilirubin production
surpassing the capacity of bilirubin elimination via the liver and in-
testines, posing a risk of neurological impairment if not adequately
managed.* Every year 60% of term and 80% of preterm babies de-
velop neonatal hyperbilirubinemia within the first two weeks of life.
B Therefore, it is crucial for clinicians to evaluate the short-term and
lasting impacts of elevated bilirubin levels and phototherapy.

Bilirubin is produced as the final result of breaking down heme,
a process initiated by the enzyme heme oxygenase, which catalyzes
the decomposition of heme. This is followed by the conversion of
biliverdin into bilirubin through reduction.®! At a physiological level,
bilirubin has been shown to be a naturally occurring antioxidant.!®!
The mainstay of hyperbilirubinemia treatment is phototherapy. It con-
verts unconjugated bilirubin into water-soluble forms.[”! Photothera-
py has both acute and late side effects. Acute side effects involve
disruption of the relationship between child and mother, imbalances
in body temperature and fluid-electrolyte levels, bronze baby syn-
drome, skin damage, changes in blood composition, intestinal paral-
ysis, an open ductus arteriosus, and eye problems. Late side effects
involve tumors, skin damage, and allergic conditions.!

The pathophysiology of allergic diseases is based on the bal-
ance between oxidants and antioxidants. Phototherapy leads to
an increase in pro-inflammatory cytokines and a decrease in the
T helper 2 (Th2) to T helper 1 (Th1) switching, as well as a de-
crease in interleukin 6 (IL-6), which is an anti-inflammatory cyto-
kine.®! These changes all contribute to an increased risk of allergic
diseases and inflammatory conditions. Many studies have demon-
strated that phototherapy can cause damage to DNA and induce
lymphocyte apoptosis.l'” Additionally, phototherapy suppresses T
lymphocyte activity, resulting in DNA chain breaks and mutations.!™
It is also reported that bilirubin suppresses T-cell proliferation, acti-
vation, and IL-2 production. The inhibition of T-cell function leads to
an increased risk of developing allergic diseases by reducing regu-
latory T cells (Treg).['? Despite the effects of hyperbilirubinemia and
phototherapy on the development of allergic diseases, the results of
the studies are challenging.

In our study, we aimed to assess the relationship between pho-
totherapy and common childhood allergic diseases: allergic asthma,
AR, and AD.
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MATERIAL AND METHODS

This is a prospective study conducted at Zeynep Kamil Maternity and
Children Training and Research Hospital. We analyzed a total of 621
children between the ages of three and 17, comprising 366 males
and 255 females. This cohort included a patient group of 371 who re-
ceived phototherapy during the neonatal period and a control group
of 250 patients who did not receive phototherapy. The International
Study of Asthma and Allergies in Childhood (ISAAC) survey was ad-
ministered to all 621 cases to assess allergic diseases.

We planned to analyze eosinophil and total IgE levels and con-
duct a skin prick test in cases with allergic diseases. The question-
naire included the ISAAC survey and information on demographics,
birth data, maternal pregnancy history, and family history of allergies.

The study received approval from the Zeynep Kamil Maternity
and Children Training and Research Hospital Ethical Committee
(date, 25.04.2014; decision number: 54). All procedures adhered to
the ethical principles outlined in the Declaration of Helsinki. Written
consent forms were obtained from the parents.

Skin Prick Test

Skin prick tests with common aeroallergens, including Dermato-
phagoides pteronyssinus, Dermatophagoides farinae, Alternaria
alternata, cockroaches (Blattella germanica), cat dander, dog dan-
der, a mixture of grass pollens (Lolium perenne, Dactylis glomerata,
Phleum pratense, Anthoxanthum odoratum, Poa pratensis, Festuca
elatior, Agrostis vulgaris, Holcus lanatus, Cynodon dactylon, Avena
sativa, Avena fatua, Lotus corniculatus), a mixture of grain pollens
(oats, wheat, barley, corn), a mixture of tree pollens (Acer pseudo-
planatus, Aesculus hippocastanum, Robinia pseudoacacia, Tilia
platyphyllos, Platanus vulgaris), and weed mix pollens (Medicago
sativa, Trifolium pratense, Brassica nigra, Urtica dioica, Rumex ace-
tosa; Stallergenes SA, Antony, France), were conducted with a lan-
cet. The anterior surface of the forearm was used for administration.
Histamine (10 mg/ml) and physiological saline were used as positive
and negative references, respectively. Skin reactions were assessed
20 minutes after the skin test application, with indurations of =3mm
deemed to signify a positive response.

Serum Total Inmunoglobulin E and Eosinophil Counts

Serum total IgE levels were analyzed using the nephelometry system
(Siemens Healthcare Diagnostics Inc., Deerfield, Germany), and val-
ues over 100 |U/ml were considered high. The total number of eosin-
ophils and blood eosinophils percentage were determined through an
automated blood analyzer, the ABX Pentra 80 (HORIBA Medical, Mont-
pellier, France), with percentages above 4% regarded as elevated.

Statistical Analysis

All analyses were conducted using Statistical Package for the Social
Sciences (SPSS) Version 15. For statistical analyses of qualitative
data and comparisons between two groups, the Pearson chi-squared
test and the independent Mann-Whitney U test were employed, re-
spectively. Findings were estimated with a 95% confidence interval,
and statistical significance was determined with a two-tailed correct-
ed p-value of <0.05.
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Table 1: Age and gender distribution of patient and control groups

Patient group (n=371) Control group (n=250) p
Gender 0.578*
Boys, n (%) 222 (%59.8) 144 (%57.6)
Girls, n (%) 149 (%40.2) 106 (%42.4)
Age (years) 7.65+3.75 7.19+1.79 0.563**

*: Chi-Square Test; **: Mann-Whitney U test.

Table 2: Demographics, birth data, background of mother’s pregnancy and family history of allergy of patient and control groups

Patient group (n=371) Control group (n=250) p
n % n %
Consanguinity 61 16.4 51 20.4 >0.05
Family history of allergic disease 117 31.5 75 30 >0.05
Gestational diabetes 18 4.8 20 8 >0.05
Pre-eclampsia 14 3.7 7 2.8 >0.05
Maternal smoking during pregnancy 34 9.1 31 12.4 >0.05
Delivery method
Vaginal delivery 216 58.2 102 40.8 >0.05
Caesarean section 149 40.1 143 57.2 *0.01

*: Significant difference between the patient and control groups, p<0.05.

RESULTS

In total, 621 children were evaluated: 366 boys (58.9%) and 255
girls (41.1%). Among them, 371 children received phototherapy for
neonatal jaundice, with 222 boys (59.8%) and 149 girls (40.2%). The
control group consisted of 250 children, including 144 boys (57.6%)
and 106 girls (42.4%). There was no significant difference in gen-
der distribution (p=0.578). The mean age of the patient group was
7.19+1.79 years, and for the control group, it was 7.65+3.75 years.
There was no significant difference in age distribution (Table 1).

There were no statistically significant differences in consan-
guinity, a family history of allergic disease, gestational diabetes,
a history of preeclampsia, tobacco smoke exposure, or tobacco
smoking during pregnancy between the patient and control groups
(p>0.05). Cesarean section was more frequent in the control group
(p=0.05) (Table 2).

The mean total serum bilirubin (TSB) level of the patient group
was 19.6+3.7 mg/dL. Children received phototherapy for an average
of 58.7+28.6 hours (ranging from 24 to 240 hours). We analyzed the
etiology of hyperbilirubinemia in the patient group; the reason was
unknown in 227 patients (61.2%), ABO incompatibility was detected
in 62 patients (16.7%), Rh incompatibility in 28 patients (7.5%), dehy-
dration in 22 patients (5.9%), subgroup incompatibility in 16 patients
(4.3%), sepsis in 13 patients (3.5%), glucose-6-phosphate dehydro-

genase deficiency (G6PD) in two patients (0.5%), and hereditary
spherocytosis in one patient (0.3%). There was no statistically sig-
nificant association between the patient and control groups in terms
of the diagnosis of wheeze/asthma, nighttime coughing, exercise-in-
duced wheeze, AR, and AD, with a p-value >0.05 (Table 3).

Doctor-diagnosed allergic asthma and/or allergic rhinitis and/or
atopic dermatitis were detected in 87 (23.5%) children in the patient
group and 68 (27.2%) children in the control group; however, there
was no statistical significance with a p-value of 0.29 (Table 3).

The prick test could be applied to 32 of the 82 cases in the pa-
tient group and 38 of the 68 cases in the control group with doc-
tor-diagnosed allergic disease. Additionally, total IgE levels and
the percentage of eosinophilia were analyzed. The percentage of
eosinophilia was higher in the patient group (p=0.012). On the other
hand, the presence of atopy detected in the prick test and total IgE
levels showed no difference between the patient and control group
(p=0.509 and p=0.327, respectively) (Table 4).

DISCUSSION

Phototherapy/hyperbilirubinemia has been mentioned as a potential
risk factor for the development of allergy.['®l However, we did not find
a significant association between phototherapy and the risk of de-
veloping childhood asthma, AR, and AD in our study. Despite the
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Table 3: Comparison of diagnosis of allergic disease according to ISAAC questionnaire between patient and control groups

Patient group Control group P
n % n %
Diagnosis of wheeze/asthma 137 36.9 96 38.4 0.710*
Nighttime coughing 21 5.7 17 68 0.568*
Exercise induced wheeze 23 6.2 15 6 0.907*
Allergic rhinitis 58 15.6 52 20.8 0.098*
Atopic dermatitis 25 6.7 13 5.2 0.433*
Doctor diagnosed allergic asthma 57 15.4 38 15.3 0.972¢
Doctor diagnosed allergic rhinitis 45 12.1 36 14.4 0.399*
Doctor diagnosed atopic dermatitis 15 4 11 4.4 0.820*

*: Chi-Square Test.

Table 4: Values of eosinophilia and immunoglobulin E levels

Patient Control p

group group

(n=22) (n=32)
Percentage of eosinophilia (%) 4.1+2.8 3.2+29 0.012¢
Immunoglobulin E levels (IU/mL) 232+404 222+397 0.327

*: Significant difference between patient and control group, p<0.05.

potential enhancing effects of phototherapy/hyperbilirubinemia on
allergic inflammation, different results have been obtained on this is-
sue. These discrepancies may be attributed to variations in factors
such as study design, patient population, and diagnostic criteria for
allergic diseases.

The first study about the relationship between asthma and
neonatal phototherapy/hyperbilirubinemia was conducted in 2007
by Aspberg et al.®! They assessed children admitted to the hospital
diagnosed with asthma and showed that neonatal phototherapy or
neonatal hyperbilirubinemia was independently associated with an
increased risk for developing childhood asthma. In another study
conducted by Aspberg et al.,l"¥ any prescribed asthma medication
was accepted as a diagnosis of asthma, and they obtained results
similar to their previous study. Kuzniewicz et al.'¥ conducted a study
involving 109,212 infants. For the diagnosis of asthma, they used
the criteria of at least two physician-diagnosed asthma attacks and/
or at least two prescriptions for asthma medication after the age of
two years. According to their study, even though modest levels of hy-
perbilirubinemia were associated with asthma, higher bilirubin levels
were not associated with it. In 2018, Tham et al.l'¥! did not observe
any association between phototherapy and the frequency of allergic
diseases in the first five years of life in a prospective study involving
135 children. Similarly, we did not find a relationship between asthma
and phototherapy treatment, which is consistent with this study. Th-
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ese differences among studies in this area may be attributed to the
parabolic relationship between hyperbilirubinemia and asthma, in ad-
dition to factors such as study design, diagnostic criteria, and sample
selection. It is exceedingly challenging to separate the impacts of
high bilirubin levels and phototherapy treatment on allergic diseases
due to their strong association. There is a need for more comprehen-
sive studies.

Allergic rhinitis was another allergic condition we evaluated in
our study. The first study investigating the relationship between neo-
natal hyperbilirubinemia and allergic rhinitis was conducted by Sun
et al.l'¥ In this study, 11,328 children born between 1997 and 2000
were followed up until the age of ten. They discovered a significant
association between neonatal hyperbilirubinemia and AR.!"® In an-
other study, babies born between 2000 and 2007 were monitored
until 2008. Across all age groups, the incidence of all allergic diseas-
es was higher in the neonatal jaundice cohort than in the non-neona-
tal jaundice cohort.'"”! Safar et al.l'"® compared 300 allergic children
with a mean age of 3.4-3.7 years to 300 controls. They concluded
that hyperbilirubinemia and phototherapy have a statistically signif-
icant association with the development of allergic diseases. In con-
trast to these studies, Tham et al.['™ followed 1058 infants up to the
age of five years and found no difference in AR between those who
received phototherapy and those who did not. Our results were con-
sistent with this study.

The last allergic disease we investigated in our study was AD.
The most comprehensive study on this subject is the study by Ege-
berg et al.l'¥! They encompassed 85,743 children who developed AD
within the first five years of their life and concluded that neonatal
hyperbilirubinemia was associated with an increased risk of AD. A
population-based study conducted in Taiwan revealed similar results
to Egeberg et al.l'®2% In contrast to these studies, Tham et al.l'™ found
no relationship between receiving phototherapy and the development
of AD. Likewise, we did not find a significant association between AD
and phototherapy treatment.

Additionally, there are two systematic reviews that have evalu-
ated the association between allergic diseases and hyperbilirubin-
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emia/receiving phototherapy. One of these systematic reviews was
conducted by Das et al.?"! They published a systematic review that
included seven high-quality studies on childhood allergic diseases
and neonatal hyperbilirubinemia. They concluded that there was a
significant association between childhood allergic diseases and neo-
natal hyperbilirubinemia and/or neonatal phototherapy. However, the
evidence obtained was deemed to be ‘low-quality’.?"

The review conducted by Kuniyoshi et al.?? included fourteen
studies. This review revealed that neonatal hyperbilirubinemia was
associated with a higher risk of childhood asthma. Neonatal pho-
totherapy was also linked to an increased likelihood of developing
asthma and AR in childhood. In conclusion, this review suggests that
neonatal hyperbilirubinemia and phototherapy may be considered as
potential etiological factors for allergic diseases developing in child-
hood; however, the associations appear to be weaker than previously
estimated.

In 2010, Gloria-Bottini et al.?® conducted a study on Adenosine
Deaminase locus 1 (ADA1) polymorphisms. The study has shown
that the ADA12 allele was linked to elevated bilirubin levels in new-
born infants and it was a defense mechanism against asthma. Indi-
viduals carrying the ADA12 allele are found to be less common in
people with asthma compared to those in the control group (p<0.05).
In the group analyzed from birth, allergic rhinitis and/or conjunctivitis
occurred more often in newborns who underwent phototherapy than
among those who did not receive it (p=0.046). In conclusion, these
findings back the theory that the ADA12 allele, by raising bilirubin
levels in newborns, could shield infants from oxidative stress. This
genetic trait may lead to a shift towards a Th1 immune response,
hence reducing the likelihood of allergic symptoms in later life. The
ADA12 allele may play an effective role in the parabolic relationship
between allergic diseases and jaundice/phototherapy.? There is a
need for further research to obtain more precise information.

One of the limitations of our study is the small number of pa-
tients. Additionally, there was a high frequency of caesarean section
deliveries in our control group, which is known to be a risk factor for
allergic diseases.”?" While there were no differences in other factors
that may influence the development of allergic diseases between our
control and patient groups, the disparity in caesarean section deliv-
eries may have an impact on the prevalence of allergic diseases in
our control group.

The strength of our study lies in the inclusion of patients across
a wide age range, from three to 18 years old. In other studies exam-
ining the relationship between the development of allergic diseases
and neonatal hyperbilirubinemia, cases within a limited age range
were assessed. Due to the broad age range in our study, we believe
it is important in providing a more accurate reflection of real-life data.

CONCLUSION

In conclusion, our study did not find a significant relationship be-
tween phototherapy treatment and the incidence of childhood asth-
ma, AR, and AD. This result, which contradicts the findings of most
previous studies, may be attributed to the inclusion of only patients
who received phototherapy in our study. More extensive research is
required in this area.
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ABSTRACT

Objective: Acute bronchiolitis and/or pneumonia are generally referred to as lower
respiratory tract infections (LRTI). It was aimed to investigate the agents in LRTI, which
is one of the most important causes of childhood deaths, by real-time polymerase
chain reaction (PCR) method from the nasopharyngeal aspirate.

Material and Methods: In our study, chest radiographs, clinical, demographic,
laboratory characteristics, and disease agents obtained by real-time PCR were
examined in patients aged 1 month to 18 years who were hospitalized with a
prediagnosis of LRTI in the pediatric service during the year 2019.

Results: The patients’ mean age was 25.89+36.72 months, and 57.05% (n=279) of
the study group were male. Patients are grouped monthly; of the study group, 69.3%
were between the ages of one and 24 months, and 16.0% were between the ages
of 24 and 60 months. In the study group, 38% (n=186) of 489 patients had a fever.
In 93.9% of cases, a cough was present. Of the 489 patients in the study group, 175
(35.7%) had no detectable causative agent, while 314 (64.3%) had one or more.
After analyzing individual factors, 28.34% of the study group had Rhinovirus as the
causative agent.

Conclusion: The most frequent cause of LRTI was determined to be Rhinovirus in our
investigation, in contrast to the general literature in our nation. Other data appear to
be generally compatible with national and international literature.

Keywords: Lower respiratory tract infections, pediatric, RT-PCR.
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INTRODUCTION

Pneumonia, bronchopneumonia, and acute bronchiolitis are com-
monly referred to as lower respiratory tract infections (LRTIs). Acute
bronchiolitis is the most common presentation of LRTI in the first
years of life. In this age period, almost one out of every three children
is diagnosed with acute bronchiolitis based on clinical findings, and
hospitalization is considered appropriate in approximately 2—3% of
children.l" In a clinical study conducted in Trkiye, it was reported
that the rate of hospitalization due to acute LRTI in children under
two years of age was 20.5 per 1000 children and that half of these
hospitalizations were acute bronchiolitis cases and the causative
agent detected in 41% of these cases was Respiratory syncytial virus
(RSV).2I LRTI was responsible for 13.9% of the 5.30 million deaths
in children under five in 2019, making it the most common cause of
death for children aged one to fifty-nine months.® In children under
two years of age, viral agents are responsible for 80% of the disease.
“ Among viral pathogens, RSV ranked first with 40%, followed by Ad-
enovirus, Bocavirus, Parainfluenza, Rhinovirus, Human metapneu-
movirus (HMPV), Coronavirus, Parainfluenza, Influenza A and B.®!
Studies on the etiology and clinical outcomes of LRTI, which have
significant morbidity and mortality rates, are of utmost importance.
For this reason, in our study, we aimed to define the demograph-
ic and clinical characteristics of pediatric patients aged between 1
month and 18 years who were hospitalized with a prediagnosis of
LRTI in the pediatric service of our hospital and to investigate the
causative agents of the disease.

MATERIAL AND METHODS

Study Design: The study population consisted of patients between the
ages of one month to 18 years who applied to a tertiary care training
and research hospital in Istanbul in 2019 and were hospitalized in the
pediatric service with a prediagnosis of LRTI and met the inclusion
criteria. The medical records of the patients were retrospectively re-
viewed and chest radiographs taken during hospitalization were evalu-
ated by an experienced pediatric radiologist. The number of study par-
ticipants when the inclusion/exclusion criteria were applied was 489.

The inclusion criteria were as follows: The patient was between
the ages of 1 month and 18 years, did not have any additional cardi-
ac disease, and was hospitalized and treated with a prediagnosis of
LRTI in the pediatric service of our hospital.

Exclusion criteria: Age <1 month, presence of additional cardiac
disease, voluntary refusal of hospitalization by the patient’s family/
legal guardian.

The agents detected by real-time PCR in our hospital are Kleb-
siella pneumoniae, Influenza A, Influenza B, Parainfluenza Type 1,
Parainfluenza Type 2, Parainfluenza Type 3, Parainfluenza Type 4,
Mycoplasma pneumoniae, Enterovirus, HPMV, RSV A/B, Bocavirus,
Rhinovirus, Coronavirus, Pandemic H1N1, Seasonal HI1N1. The re-
sults of real-time PCR tests taken at the time of hospitalization of
patients hospitalized with a prediagnosis of LRTI were reported as
positive and negative.

Age groups were categorized as >60 months, 24—60 months, and
1-24 months. Initially, patients were classified as either causative
or non-causative based on real-time PCR detection of the causative
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agent. The group in which the causative agent was detected was
divided into subgroups as two and three causative agents detected/
single causative agent detected.

Chest X-ray findings of the study population were evaluated by a
pediatric radiologist. Findings were recorded as normal, atelectasis,
peribronchial infiltration, increased aeration, reticulonodular infiltra-
tion, consolidation, increased vascular central markings, and blunting
of the sinus. The study group was further subdivided into two sub-
groups: those with both of these findings and those with more than
two radiologic findings.

According to medical history, clinical course, physical examina-
tion, and imaging findings, the study group was divided into four di-
agnostic groups: pneumonia, lobar pneumonia, bronchopneumonia,
and bronchiolitis.

Statistical Analysis

The Statistical Package for the Social Sciences, version 22.0 soft-
ware (SPSS Inc., Chicago, IL, USA) was used to analyze the study
data. Descriptive data were presented as frequency and numerical
data were presented as median (min—max) or mean+SD. The Kolm-
ogrov-Smirnov test was used to evaluate the conformity of the data
to normal distribution.

The chi-square test was used for the comparison of categorical
data between groups. Pearson test or Fisher exact test was preferred
according to the number of groups. The Mann-Whitney U test was
used for intergroup comparison of numerical data not conforming to
a normal distribution, and the independent sample t-test was used
for intergroup comparison of numerical data conforming to a normal
distribution. A logistic regression test was used to determine the pre-
dictive function and cause-effect relationship of the presence of a
viral agent using binary or multiple variables.

Data are presented at a 95% confidence interval, p<0.05 was
considered statistically significant, and p=0.000 values were present-
ed as p<0.001.

Ethics Statement

The study was approved by the Zeynep Kamil Women and Children’s
Diseases Training and Research Hospital Clinical Research Ethics
Committee on 21.08.2019 with decision number 82. This study was
conducted by adhering to the Declaration of Helsinki.

RESULTS

Main Characteristics of the Study Group: The median age of the pa-
tients was 8.00 (1-196) months and the mean age was 25.89+36.72
months. There were 42.95% (n=210) females and 57.05% (n=279)
males in the study group. When the patients were grouped based on
months, 16.0% of the study group was between 24-60 months and
69.3% was between 1—-24 months. When the patients were evaluat-
ed according to the months of admission to the hospital, it was found
that admissions in January and December were more frequent than
the other months. While 12.7% (n=62) of the patients were admitted
in January, 19% (n=93) were admitted in December. Table 1 shows
the study group’s laboratory parameters.
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Table 1: Laboratory parameters of the study group

Parameters Mean Standard deviation Median Minimum Maximum
Hb (g/dL) 11.20 1.46 11.1 6.90 17.7
WBC (10%/uL) 12.44 5.68 11.24 1.06 36.28
PLT (10%/uL) 366.34 140.62 346.00 21.00 1011.00
CRP (mg/dL) 2.35 4.15 0.69 0.2 34.00

Hb: Hemoglobin; WBC: White blood cell count; PLT: Platelet count; CRP: C-reactive protein.

Fever, cough, sibilant rhonchi, prolonged expiratory phase of
respiration, tachypnea, and crepitant rales were all noted as the pa-
tient’s clinical findings upon admission. Cough was present in 93.9%
of the 489 patients and constituted the most common finding.

The median duration of hospitalization in the study group was
5.00 (1-82) days and the mean was 7.89+5.48 days.

In the study group, one or more agents were detected in 314
(64.3%) of 489 patients, while no agent was detected in 175 (35.7%).
When single agents were analyzed, seasonal H1N1 Influenza A was
detected in 1 of 314 patients, Parainfluenza 2 in 1, Parainfluenza 4
in 2, Pandemic H1N1 Influenza A in 3, Enterovirus in 3, Influenza A
in 3 patients, Coronavirus in 4 patients, Klebsiella pneumoniae in 5
patients, Mycoplasma pneumoniae in 7 patients, Parainfluenza 1in 7
patients, Influenza B in 7 patients, Parainfluenza 3 in 9 patients, Bo-
cavirus in 16 patients (5.09%), HMPV in 17 patients (5.41%), RSV in
69 patients (21.97%), and Rhinovirus in 89 patients (28.34%). While
there were 16 patients with 3 or more agents, there were 55 patients
(17.5%) with two viral agents. When the radiologic findings during
hospitalization were analyzed, no pathologic radiologic findings
were found in 36.2% of the cases (n=177). The most common single
pathologic radiologic finding was consolidation with 20.2% (n=99),
followed by peribronchial infiltration (n=68). The frequencies of radio-
logic findings are given in detail in Table 2.

Regarding the diagnosis, it was determined that 38.2% (n=187)
of the patients had bronchiolitis and 41.7% (n=204) had bronchop-
neumonia. 67 patients were diagnosed with pneumonia and 31 with
lobar pneumonia.

Statistical Analysis of Agents Detected by Real-time PCR

Eighteen (10.28%) of 175 patients, whose pathogen was not de-
tected as a result of PCR, were admitted in summer, 30 (17.14%) in
autumn, 37 (21.14%) in spring, and 90 (51.42%) in winter. Of the 243
patients who were found to have a single respiratory tract infection
agent as a result of PCR, 22 (9.05%) were admitted to the hospital
in summer, 54 (22.22%) in autumn, 77 (31.68%) in spring, and 90
(37.03%) in winter. Of 71 patients with more than one respiratory
tract infection factor detected by PCR, 9 (12.67%) were admitted to
the hospital in summer, 18 (25.35%) in spring, 20 (28.16%) in au-
tumn, and 24 (33.8%) in winter. The frequency of admission to the
hospital in the winter season in cases with no causative agents in
PCR results is significantly higher than in patients with single or more
than one respiratory tract agent (p=0.025).

170

Table 2: Imaging findings of the study group

Imaging findings Study group
(n=489)
n %
Normal 177 36.2
Single radiologic finding
Atelectasis 14 29
Peribronchial infiltration 68 13.9
Increased aeration 8 1.6
Reticulonodular infiltration 12 2.5
Consolidation 99 20.2
Total 201 41.10
Dual Radiologic Findings
Peribronchial + reticulonodular infiltration 5 1.0
Atelectasis + peribronchial infiltration 13 2.7
Consolidation + peribronchial infiltrasyon 29 5.9
Atelektasis + Retikllonoduler infiltration 5 1.0
Peribronchial infiltration + increased aeration 1 0.2
Atelectasis + consolidation 15 3.1
Consolidation + reticulonodular infiltration 6 1.2
Sinus Blunting + consolidation 5 1.0
Sinus Blunting + atelectasis 4 0.8
Sinus Blunting + peribronchial infiltration 2 0.4
Total 86 17.6
>2 radiologic findings 25 5.1

Rhinovirus (68.51%) was detected in 37 of 54 patients admitted
to hospital in the autumn season. No patient had RSV as the single
respiratory tract infection agent this season.

Of the 90 patients admitted to the hospital in the winter season,
RSV was detected in 53 (58.88%), Rhinovirus in 10 (11.11%), Bo-
cavirus in 9 (10%), Pandemic H1N1-A, Influenza A, Mycoplasma
pneumoniae, and HMPV in 3 cases each (3.33%). Parainfluenza 1
and Coronavirus were detected in 2 patients each.
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Table 3: The relationship between laboratory parameters of cases with and without causative agents

Laboratory parameters Causative agent No causative agent P

Hb (g/dL), Mean+SD 11.11+1.41 11.37+1.53 0.059
WBC (10%/uL), Mean+SD 12.42+5.93 12.48+5.23 0.911
PLT (10%uL), Mean+SD 365.74+13.73 367.43+14.67 0.899

CRP (mg/dL), Median (Min—Max)

0.51 (0.2—25.76)

1.16 (0.20-34.00) 0.003

Hb: Hemoglobin; WBC: White blood cell count; PLT: Platelet count; CRP: C-reactive protein; Min: Minimum; Max: Maximum; SD: Standard deviation.

Of the 77 patients admitted in the spring season and the only
respiratory tract infection agent detected by PCR, Rhinovirus was
detected in 32 (41.55%), RSV in 16 (20.77%), HMPV in 8 (10.39%),
and Influenza B in 7 (9.09%).

Rhinovirus was detected in 10 (45.5%), Bocavirus in 2 (9.09%),
Parainfluenza Type 3, Mycoplasma pneumoniae, and Klebsiella
pneumoniae in 3 (13.63%) of 22 patients admitted in the summer
season. In this season, no patient had RSV as the single respiratory
tract infection agent.

The age of 74.9% (n=182) of the 243 cases in which a single res-
piratory tract infection agent was detected by PCR was between 1 and
24 months. The age of 80% (n=4) of the patients with Klebsiella pneu-
moniae was between 1-24 months. 94.7% (n=18) of all Parainfluenza
cases, 100% (n=4) of Coronavirus cases, 92.8% (n=64) of RSV cases,
and 82.4% of HMPV cases were between 1-24 months of age.

Between the age groups of patients with one respiratory tract
infection agent and patients with multiple respiratory tract infection
agents, there was no statistically significant difference (p=0.701).

The frequency of negative PCRs obtained during hospitalization
in patients with a diagnosis of lobar pneumonia was statistically sig-
nificantly higher than in other patient groups (p<0.001).

Compared to other months, there was a significant increase in
the probability of detecting a viral agent in September and January
(p<0.001).

The CRP median of the group with no causative agent was
statistically significantly higher than the CRP median of the group
with a causative agent (p=0.003). The relationship between labo-
ratory parameters of cases with and without causative agents is
shown in Table 3.

The mean age (months) of the cases in which the agent was de-
tected was significantly lower than the mean age of the cases in which
the agent was not detected (20.54 vs. 35.51 months) (p<0.001).

The median duration of hospitalization in the study group was
5.00 (1-82) days, while the mean was 7.89+5.48 days. The mean
duration of hospitalization in cases without causative agents was sta-
tistically significantly higher than in cases with causative agents (9.01
vs. 7.26; p<0.001).

Statistical Analysis of Data by Age Groups

The study group was categorized as >60 months (n=72), 24-60
months (n=78), and 1-24 months (n=339). The frequency of physical
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examination findings and the relationship between clinical findings
and age groups are shown in Table 4.

The frequency of crepitant rales and fever was significantly lower
in patients aged 1—24 months in the study group compared to other
age groups (p<0.001), whereas the frequency of tachypnea, pro-
longed expiration, and rhonchi was significantly higher (p<0.001).

The frequency of radiologic findings according to age groups is
presented in Table 5.

When the presence of pathologic imaging findings was ana-
lyzed according to age groups, it was observed that the frequency
of pathologic imaging findings in children increased significantly with
increasing age. While 93.1% of children older than 60 months had
pathologic findings, 53.7% of children aged 1-24 months had at least
one pathologic finding (p<0.001).

When the median length of hospitalization was analyzed accord-
ing to age groups, the median length of hospitalization for children
between 24—60 months and 1-24 months was 7 days (7 (4—24) days
for 24—60 months; 7 (1-82) days for 1-24 months), while the median
length of hospitalization for children over 60 months was 8 (3-53)
days. Compared to other age groups, the median length of hospi-
talization for children over 60 months was found to be statistically
significantly higher (p=0.009).

When the relationship between diagnoses and age groups was
evaluated, pneumonia constituted 36.1% of the diagnoses in children
older than 60 months, 15.4% in children aged 24—60 months, and
8.6% in children aged 1-24 months. There was a statistically signifi-
cant correlation between the increase in the frequency of pneumonia
and increasing age (p<0.001).

DISCUSSION

In the pediatric population, viral respiratory infections are a serious
public health problem and an important cause of morbidity and mor-
tality.® It has been emphasized that the prevalence of viral respira-
tory infections, which are responsible for 5 million child deaths annu-
ally in children under five years of age, is 2—3 times higher in children
than in adults in developing countries.®*!

Viruses are the main pathogens in LRTL!" Real-time PCR anal-
ysis is a sensitive, rapid, and specific test for the detection of respi-
ratory viruses, unlike conventional diagnostic methods to date. Liter-
ature studies show that the sensitivity of real-time PCR in detecting
respiratory tract pathogens ranges between 95% and 100%, and the
specificity between 91.3% and 100%.[1
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Table 4: The frequency of physical examination findings and the relationship between clinical findings and age groups

Description 1-24 months 24-60 months >60 months P
(n) (n) (n)

Fever <0.001
Yes 100 38 48
No 239 40 24

Cough 0.67
Yes 319 74 66
No 20 4 6

Sibilant rhonchi <0.001
Yes 141 27 13
No 198 51 59

Prolonged expiratory phase of respiration <0.001
Yes 288 57 33
No 51 21 39

Tachypnea <0.001
Yes 215 29 20
No 124 49 52

Crepitant rales <0.001
Yes 156 49 49
No 189 29 23

Table 5: Frequency of imaging findings by age groups

Radiological findings 1-24 months 24-60 months >60 months Total
Normal 157 15 5 177
Atelectasis 9 0 14
Peribronchial infiltration 56 9 3 68
Increased aeration 7 0 8
Reticulonodular infiltration 8 0 4 12
Consolidation 37 26 36 99
Dual findings 51 15 20 86
>2 findings 14 7 4 25
Total 339 78 72 489

In our study, we investigated the disease agents by real-time PCR,
and the demographic, clinical, laboratory, and radiological imaging
characteristics of patients aged between 1 month and 18 years admit-
ted to a tertiary care training and research hospital in Istanbul in 2019
and hospitalized in the pediatric service with a prediagnosis of LRTI.

Although the pathogens of viral LRTI vary according to years and
seasons, RSV is the most common agent in the literature. In a 2008
research performed by Mansbach et al.,['? RSV was detected in 72%
of the study group. In a study by Sarkar et al.,!"® in children with LRTI,
RSV was found to be the causative agent in 40.68% of children. If we
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look at the studies in Turkiye, the prevalence of RSV ranges between
20% and 50%.1"*'% In our study, RSV was found to be a pathogen
in 21.97% of 314 cases with causative agents. However, contrary to
the literature, the major causative agent in our study was Rhinovirus
(28.34%). According to the literature, these differences in rates may
be attributed to the frequency of hospitalization, season of hospital-
ization, and age group.

In this study, RSV was detected as the predominant causative
agent in the winter season, and Rhinovirus was found to be the pre-
dominant causative agent except in the winter season. Rhinovirus
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dominance was also observed in the autumn season in the study
performed by Jiang et al.l'”? Although the causes of respiratory tract
infections have their specific seasons, subgroup analysis did not pro-
vide a statistically significant result because there were not enough
numbers for other subgroups in our study.

Analysis of the correlation between agent positivity and symp-
toms revealed that, aside from tachypnea frequency, there was no
statistically significant difference between the agent’s presence and
other symptoms. Kamata et al.'® found that patients infected with
RSV were more likely to have rhonchi. In the study by Bharaj et al.,["%
no significant difference was found in the frequency of symptoms
between cases with and without the causative agent. Similar results
were obtained in the study by Papadopoulos et al.?? Our study was
found to be consistent with the literature in this regard.

In our study, it was shown that the median CRP of the group
with no causative agents was statistically significantly higher than the
group with the causative agent. This situation has revealed the pre-
diction that some bacterial pathogens that cannot be demonstrated
by PCR may also accompany the clinical picture.

The mean length of hospitalization of patients in whom the caus-
ative agent was not detected was statistically significantly higher than
that of patients in whom the causative agent was detected (9.01 vs.
7.26; p<0.001). This was attributed to the advanced investigations
performed in patients in whom the causative agent was not detected
and the longer duration of treatment in LRTI cases caused by bacte-
rial infections that could not be detected by the PCR method.

When the study population is analyzed according to age groups,
it provides valuable information to make new contributions to the liter-
ature. In patients aged 1-24 months, the frequency of crepitant rales
and fever was statistically significantly lower, and the frequency of
prolonged expiration, rhonchi, and tachypnea was noticeably higher
in the study group when compared to other age groups. In previous
studies, it was observed that agent frequency analyses were per-
formed according to age groups, and the frequency of findings was
evaluated according to the agents. Therefore, this result is important
in terms of its contribution to the literature.

When the presence of pathologic chest radiograph findings was
analyzed according to age groups, it was observed that the frequen-
cy of pathologic findings increased significantly with increasing age
in the study population. This can be evaluated together with the re-
lationship between age and the causative agent detected. Further
studies on this subject are needed.

It was found that the median duration of hospitalization was sta-
tistically significantly higher in patients aged over 60 months com-
pared to other age groups. This result is important for pediatricians
in the management of lower respiratory tract infections that require a
multidisciplinary approach.

The first limitation of our study is its retrospective design. In this
study, in which hospitalizations in the period before the COVID-19
pandemic period were evaluated, Coronavirus cases were few. Due
to the statistically insufficient number of all agents found in the respi-
ratory viral panel, we could not effectively compare our study with
literature studies examining clinical features associated with specific
viral respiratory tract pathogens, which constitutes a shortcoming of
this study.
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CONCLUSION

Contrary to the general literature in our country, Rhinovirus was
found to be the most common cause of LRTI in our study. Other data
are largely consistent with the national and international literature.
Our study may guide planning general patient management accord-
ing to age groups. The findings of this investigation will offer more
information about the epidemiology and appropriate management of
LRTIs in our country and help to reduce morbidity and mortality rates
related to LRTIs.
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