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About the Journal

Southern Clinics of Istanbul Eurasia - SCIE (formerly Kartal Egitim
ve Arastirma Hastanesi Tip Dergisi - The Medical Journal of Kartal
Training and Research Hospital) is published four issue in English
by the Kartal Dr. Lutfi Kirdar City Hospital, and is a peer reviewed
general medical journal for all physicians, doctors, medical
researchers, and health workers. The journal reports the advances
and progress in current medical sciences and technology. The
journal covers basic and clinical studies in medicine. Articles of
clinical interest and implications will be given preference.

Contributions may be in the form of clinical and basic research
articles, case reports, personal clinical and technical notes, and
letters to the Editor. The Journal also publishes brief reports on
original studies or evaluations, book reviews, and proceedings
of scientific meetings. The Editor-in-Chief may request from the
authors additional data, information, or complementary material
concerning the manuscripts, and the authors must comply with
such requests.

Manuscripts should be prepared in accordance with the Uniform
Requirements for Manuscripts Submitted to Biomedical Journals
regularly updated by the International Committee of Medical
Journal Editors, available at http:// www.icmje.org.

Ethics

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 European
Association of Science Editors (EASE), and National Information
Standards Organization (NISO).

All manuscripts presenting data obtained from research involving
human subjects mustinclude a statement that the written informed
consent of the participants was obtained and that the study
was approved by an institutional review board or an equivalent
body. This institutional approval should be submitted with the
manuscript. Authors of case reports must submit the written
informed consent of the subject(s) of the report or of the patient’s
legal representatives for the publication of the manuscript.

All studies should be carried out in accordance with the World
Medical Association Declaration of Helsinki, covering the latest
revision date. Patient confidentiality must be protected according
to the universally accepted guidelines and rules. Manuscripts
reporting the results of experimental studies on animals must
include a statement that the study protocol was approved by
the animal ethics committee of the institution and that the study
was conducted in accordance with the internationally accepted
guidelines, including the Universal Declaration of Animal Rights,
European Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes, Principles
of Laboratory Animal Science, and the Handbook for the Care
and Utilization of Laboratory Animals. The authors are strongly
requested to send the approval of the ethics. committee together
with the manuscript. In addition, manuscripts on human and animal
studies should describe procedures indicating the steps taken to

eliminate pain and suffering.
Submission and peer reviewing

The official language of the Journal is English. Following an initial
evaluation and elimination for sufficient priority, manuscripts
are subject to blind peer review by at least two reviewers. The
Editor, who judges and analyzes the entire review process,
reaches a final decision to accept or reject a manuscript, or
to recommend a revision. The Editor has the right to reject a
revised manuscript.

Copyright - Authors’ approval - Conflict of interest

The authors should disclose all issues concerning financial
relationship, conflict of interest, and competing interest
that may potentially influence the results of the research or
scientific judgement. All financial contributions or sponsorship,
financial relations, and areas of conflict of interest should be
clearly explained in a separate letter to the editor at the time of
submission, with full assurance that any related document will be
submitted to the Journal when requested.

Manuscripts should be sent with the Copyright-Authors’ Approval-
Conflict of Interest Letter signed by the author(s). A copy of this
letter can be found at web site. Manuscripts will not be accepted
for evaluation until the receipt of this document by the Journal.

The Editorial Office inspects all submitted manuscripts concerning
plagiarism and duplication. If an ethical problem is detected, the
editorial office will act according to the COPE guidelines.

Submitting a manuscript

SCIE accepts only on-line submission via the official web site (please
click, http://www.scie.online/en/?s=online_submission)  and
refuses printed manuscript submissions by mail. All submissions
are made by the on-line submission system called Journal Agent,
by clicking the icon “Online manuscript submission” at the above
mentioned web site homepage. The system includes directions at
each step but for further information you may visit the web site.

Important notice

Before the corresponding author submits the manuscript, all
authors must obtain ORCID-ID number and provide it to the
corresponding author.

Manuscript preparation

The author(s) must declare that they were involved in at least 3
of the 5 stages of the study stated in the “acknowledgement of
authorship and transfer of copyright agreement” as “designing
the study’, “collecting the data’, “analyzing the data’, “writing the
manuscript” and “confirming the accuracy of the data and the
analyses”. Those who do not fulfill this prerequisite should not be
stated as an author.

The number of authors should not exceed 6 for clinical, basic and
experimental studies, 4 for case reports and technical notes, and
3 for letters to the editor and reviews. In multi-center or multi-
discipline studies, each author’s contribution regarding the 5
stages mentioned above should be stated clearly. For this kind
of multi-center or multi-discipline studies with excessive number
of authors, the editor has the right to request that the number of
authors be reduced.
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Manuscripts should be designed in the following order: title page,
abstract, main text, references, and tables, with each typeset on a
separate page.

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

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

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

The Introduction section clearly states the purpose of the
manuscript and includes a brief summary of the most relevant
literature.

The Patients/Materials and Methods section describes the study
population and the study design, with adequate information on
the techniques, materials, and methods used. A clear description
of the statistical methods should also be given.

The Results section should provide a detailed report on the
findings of the study. Data should be concisely presented,
preferably in tables or illustrations, which should not exceed the
page layout of the Journal.

The Discussion section should mainly rely on the conclusions
derived from the results of the study, with relevant citations from
the most recent research.

Letter to the Editor: Letters to the editor should not exceed 350
words.

References: References should be numbered in the order in
which they are mentioned in the text. Only published articles or
articles in press can be used in references. Unpublished data or
personal communications should not be used. The style should
conform to the standards described in detail in “Citing Medicine-
The NLM Style Guide for Authors, Editors, and Publishers” (http://
www.nlm.nih.gov/citingmedicine), which is recommended in the
most recent update of “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals”. A brief presentation of these
standards can also be found at http://www.nlm.nih.gov/bsd/
uniform_requirements.html. Journal titles should be abbreviated
according to the Index Medicus. The Journal’s title is abbreviated
as “South Clin Ist Euras”.

The style and punctuation should follow the formats outlined
below:

Standard journal article:

Napolitano LM, Corwin HL. Efficacy of red blood cell transfusion in
the critically ill. Crit Care Clin 2004;20:255-68.

All authors if six or fewer should be listed; otherwise, the first six
and “et al." should be written.

Epub ahead of print Articles:

Rupprecht H, Heppner HJ, Wohlfart K, Turkoglu A. The geriatric
polytrauma: Risk profile and prognostic factors. Ulus Travma Acil

Cerrahi Derg 2017 Jan 05. doi: 10.5505/tjtes.2016.77177. [Epub
ahead of print].

Personal author(s):

Enzingerz FM, Weiss SW. Soft tissue tumors. St. Louis: Mosby; 1995.
p. 27-50.

Editor(s), compiler(s) as author:

Guinal i, Barton NJ, Calli i, editors. Current management of scaphoid
fractures. Twenty questions answered. London: The Royal Society
of Medicine Press; 2002.

Chapter in a book:

Henick DK, Kennedy DW. Fungal sinusitis. In: Stankiewicz JA,
editor. Advanced endoscopic sinus surgery. St Louis: Mosby; 1995.
p. 69-80.

Conference paper:

Kouzelis A, Matzaroglou C, Kravvas A, Mylonas S, Megas P, Gliatis
J. Anterior cruciate ligament reconstruction: patellar tendon
autogaft versus four strand hamstring tendon. In: Proceedings
of the 9th Turkish Sports Traumatology, Arthroscopy and Knee
Surgery Congress; 2008 Oct 14-18; istanbul, Tiirkiye. p. 223.
Unpublished conference papers should not be used in the
reference list.

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

Figures and tables

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

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

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

Signed by all contributors

Previous publication / presentations mentioned
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Source of funding mentioned
Conflicts of interest disclosed
ORCID ID number of all contributors

Authors

Last name and given name provided along with Middle name
initials (where applicable)

Author for correspondence, with e-mail address provided
Number of contributors restricted as per the instructions

Identity not revealed in paper except title page (e.g. name of
the institute in Methods, citing previous study as ‘our study;
names on figure labels, name of institute in photographs, etc.)

Presentation and format

Double spacing

Margins 2 cm from all four sides

Page numbers included at bottom

Title page contains all the desired information
Abstract page contains the full title of the manuscript

Abstract provided (structured abstract of 300 words for
original articles, meta analysis (Backgroud, Methods, Results,
Conclusions) and review articles (Objective, Data sources,
Study selection, Results, Conclusions)

Key words provided (three or no more than 6 words)
Introduction should be short and arresting. State the purpose
of the article and summarize the rationale for the study or
observation. Give only strictly pertinent references

The references cited in the text should be after punctuation
marks
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References according to the journal’sinstructions, punctuation
marks checked

Language and grammar

Uniformly American English

Write the full term for each abbreviation at its first use in
the title, abstract, keywords and text separately unless it is a
standard unit of measure. Numerals from 1 to 10 spelt out

Numerals at the beginning of the sentence spelt out

Check the manuscript for spelling, grammar and punctuation
errors

If a brand name is cited, supply the manufacturer’s name and
address (city and state/country).

Species names should be in italics

Tables and figures

No repetition of data in tables and graphs and in text

Actual numbers from which graphs drawn, provided

Figures necessary and of high quality (colour)

Table and figure numbers in Arabic letters (not Roman)
Labels pasted on back of the photographs (no names written)
Patients’ privacy maintained (if not permission taken)

Credit note for borrowed figures/tables provided

Write the full term for each abbreviation used in the table as
a footnote
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INTRODUCTION

Erdem Emre Gulsen? @ Sevda Sener Comert!
Recep Demirhan'

ABSTRACT

Objective: The primary goal in solitary pulmonary nodule (SPN) management is to distin-
guish malignant lesions from benign ones. In our study, we aimed to evaluate the follow-up
results, malignancy rates, and risk factors for malignancy of SPNs, which were discussed in
our multidisciplinary lung cancer council (MLCC) with suspicion of malignancy and decided
for surgical treatment.

Methods: Cases that were decided for surgical diagnosis and treatment after evaluation
in the council were included in our study, which was planned prospectively. Demographic
features, nodulsize, radiological features, location, Positron Emission Tomography (PET)
findings, whether bronchoscopy and endobronchial ultrasonography were performed and
their results, duration of follow-up before surgery, interventions and their results made for
diagnosis, surgical method performed, and the final diagnosis were recorded. Chi-square and
Mann—Whitney U tests were used in statistical analysis.

Results: Of the 33 cases in our study, 10 (30.3%) were female and 23 (69.7%) were male;
the average age was 60.2+7.9 (min:42;max:77) years. The average diameter of SPN was
measured as 16.5+6.3 (min:7; max:30) mm. When looking at their locations, it was seen that
72.7% were located in the upper lobes. 75.8% of the nodules were solid in character, 39.4%
had spiculated contours, and 33.3% had lobulated contours. There was no calcification in
87.9% of the nodules. In the PET computed tomography examination, the average SUVmax
value of nodules was measured as 6.05+6.01 (min:0; max:22), and there was no FDG uptake
in the mediastinal lymph nodes of 21 (63.6%) cases. Surgical intervention was decided in 27
(81.8%) cases without a diagnosis. The final diagnosis was malignancy in 69.7% of cases. A
statistically significant correlation was found between the final diagnosis and the edge fea-
tures of the nodule and the SUVmax value (p=0.021, p=0.048, respectively).

Conclusion: Since SPN can represent early-stage primary lung cancer, risk factors and ra-
diological features for each patient in SPN management should be individually assessed, and
decisions should be made with a multidisciplinary approach. The aim is to minimize the
outcomes of over-investigation, including patient anxiety and cumulative radiation exposure,
while identifying nodules representing early malignancy.

cancer being among the most common cancers.? In the
USA, 150,000 SPN cases are reported annually, and the

Solitary Pulmonary Nodule (SPN) etiology includes both
benign and malignant diseases. Granulomatous lesions and
hamartomas are among the most common benign dis-
eases, while primary lung cancer and metastases are the
most common malignant diseases. Also, inflammatory dis-
eases, vascular lesions, and congenital diseases can cause
SPN.I'" The approach to SPN is of critical importance due
to SPN being the precursor lesion of lung cancer and lung

prevalence of SPN in screenings of individuals with high
risk for lung cancer is determined to be 8-51%.1% In an-
other study, the prevalence of malignancy in patients with
SPN was shown to vary between 2% and 23%.1!

Various guidelines have established management algo-
rithms for SPNs. Our primary goal is to differentiate ma-
lignant nodules from benign ones. Several patient charac-
teristics have been defined as risk factors for pulmonary
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malignancy. These include advanced age, female gender,
history of smoking, family history of lung cancer, the pa-
tient’s own history of previous cancer, and exposure to
asbestos and radon.P! To best assess the patient in SPN, a
comprehensive history along with the patient’s radiological
features should be evaluated together.

When evaluating a SPN radiologically, some clues have
been identified to assist in risk stratification. These in-
clude edge characteristics, nodule size, doubling time of
the volume, location, density, and calcification. Typically,
benign nodules have smooth-bordered edges, while malig-
nant nodules have irregular, lobulated, spiculated contours.
] The size of the nodule is positively associated with the
risk of malignancy. Fleischner’s advice on nodule size is to
take the average of the long and short axis diameters."!
While malignant nodules typically have a growth rate be-
tween 30 and 400 days, the doubling time of volume for
lung cancer has been reported as an average of 139 days.
[ In terms of location, although the site of the SPN is not
used as a criterion for malignancy on its own, the upper
lobe location is associated with an increased risk of ma-
lignancy.B! The probability of malignancy increases as the
ground-glass content in SPN increases, but the likelihood
of malignancy is lower for nodules with pure ground-glass
opacity compared to semi-solid nodules.’! Calcification
patterns of nodules in radiological imaging can be help-
ful in determining whether the nodules are benign. While
benign nodules typically show diffuse, central, layered, and
popcorn calcification, malignant nodules more commonly
show punctate and eccentric calcification.[”

When patient and nodule characteristics in SPN are eval-
uated as a whole, it can be easier to estimate the risk of
malignancy in the nodule. Clinicians can classify this risk
qualitatively or use quantitative models. There are various
risk analysis calculators, including the American College of
Chest Physicians (ACCP), Mayo Clinic, Bayesian, Veteran
Affairs, Brock University, and Herder models.®! In these
models, the likelihood of the nodule being malignant can be
calculated as a percentage using the characteristics of the
patient and the nodule. As a result of these calculations,
treatment and follow-up plans can be made according to
risk groups. The ACCP risk model is recommended in the
Fleischner guide.l'” For patients in the low-risk group, to-
mographic follow-up is recommended at varying frequen-
cies, depending on the structure and size of the nodule.!'!]
For patients in the high-risk group, if the patient is suitable
for surgery, it is recommended to perform wedge resec-
tion primarily with video-assisted thoracoscopic surgery.l'2

A SPN can be a benign lesion that does not require sur-
gical intervention, or it can be a primary lung cancer that
achieves high survival rates with surgical treatment. There-
fore, it is critically important to evaluate SPN cases in mul-
tidisciplinary lung councils with clinical, radiological, and
risk factors on a patient basis. In our study, we aimed to
evaluate the follow-up results, malignancy rates, and risk
factors for malignancy of patients we discussed in the mul-
tidisciplinary lung council due to the risk of malignancy.

MATERIALS AND METHODS

Of the 33 patients who were diagnosed with SPN, dis-
cussed in the multi-disciplinary lung council due to the
risk of malignancy, for whom we decided on surgical diag-
nosis and treatment, and who accepted to participate in
the study, they were included in our study from Decem-
ber 2019 to December 2020. Our study is prospectively
planned research. Based on the data obtained from litera-
ture reviews, the demographic characteristics of the cases,
the size of the nodule, its radiological characteristics, its
location, PET computed tomography (PET-CT) findings,
whether bronchoscopy and EBUS were performed and
their results, the preoperative follow-up period, the inter-
ventions performed for preoperative diagnosis and their
results, the surgical method used, and the final diagnosis
were recorded. Statistical analyzes were performed using
the SPSS

19.0 (IBM Corporation, Armonk, NY, USA) package pro-
gram. Chi-square and Mann—Whitney U tests were used.
The study (No. 2023/514/254/22; Date: July 19, 2023) was
approved by the ethics committee, and an informed con-
sent form was obtained. It was conducted in accordance
with the Declaration of Helsinki.

RESULTS

Of the 33 cases included in our study, 10 (30.3%) were fe-
male 23 (69.7%) were male; the average age was 60.2+7.9
(min:42; max:77) years. When patients were evaluated ac-
cording to inclusion and exclusion criteria, patients with
primary tumors were not included in the study. When
we evaluated the characteristics of the nodule radiologi-
cally, the average diameter of the SPN was measured as
16.5£6.3 (min:7; max:30)mm. It was seen that the nodule
diameter of 27 (81.8%) patients was 2 cm or less. When
their locations were examined, it was found that 42.4%
were in the right upper lobe, 30.3% were in the left upper
lobe, and 72.7% were located in the upper lobes (Figure
I). When the nodules were evaluated according to their
edge characteristics, 39.4% had spiculated contours, and
33.3% had lobulated contours. While 25 (75.8%) of the
nodules had a solid component, 8 (24.2%) were semi-solid

Figure 1. Right lung upper lobe posterior segment solid nodule.
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Figure 2. Right lung upper lobe posterior segment semisolid nodule.

Figure 3. Left lung upper lobe lingular segment ground glass nodule.

(Figures 2 and 3). When evaluated according to whether
they contained calcification, 89.9% of the nodules had no
calcification. When looking at the follow-up periods from
the initial diagnosis to surgical treatment of the nodules, it
was calculated as an average of 1.52+3.6 (min:0; max:15)
months. In the PET-CT examination, the average SUVmax
value of the nodules was measured as 6.05+6.01 (min:0;-
max: 22), and there was no FDG uptake in the mediasti-
nal lymph nodes in 21(63.6%) cases. When the diagnostic
tests performed on the patients were examined, 24 pa-
tients underwent video bronchoscopy, and 6 patients un-
derwent transthoracic needle aspiration biopsy. EBUS was
performed for diagnostic and staging purposes in patients
with mediastinal lymph node involvement and in need of
staging. Thus, malignant patients were staged along with
their diagnosis. A surgical decision was made for 27 cases
evaluated in our multidisciplinary lung council without di-
agnosis. While the final diagnosis was malignancy in 69.7%
of the cases, it was benign in 30.3%. When the nodule
characteristics of patients with malignant outcomes were
examined, a statistically significant relationship was found
between the edge of the nodule and malignancy (p=0.021).
All nodules with spiculated contours and 81.8% of nodules

with lobulated contours were malignant. At the same time,
56.5% of the malignant nodules had spiculated contours,
39.1% had lobulated contours, and 13.0% had smooth con-
tours. There was also a statistically significant relationship
between the SUVmax value of the nodule and the final di-
agnosis (p=0.048). The average SUVmax value of malignant
nodules was 8.6, and the average SUVmax value of benign
nodules was 3.5. No relationship was found between age,
gender, nodule localization, presence of calcification, and
structure of the nodule and the final diagnosis.

DISCUSSION

In our study, the final diagnosis was found to be malignancy
in 23 (69.7%) of the 33 patients who were diagnosed with
SPN, discussed in the multidisciplinary lung council with
the suspicion of malignancy, and received a histopatho-
logical diagnosis. When the radiological characteristics of
SPN were examined, a statistically significant relationship
was found between the edge of the nodule and malignancy.
There was also a statistically significant relationship be-
tween the SUVmax value of the nodule and the final di-
agnosis.

When literature data for cancer prevalence in SPN were
examined, in a study conducted by Li et al.l'¥! at Wuhan
Central Hospital in China involving 496 patients with
histopathological diagnosis, it was found that 425 patients
were diagnosed with malignant tumors and 71 patients
were diagnosed with other non- malignant lung diseases.
In a study involving 244 patients in the United Kingdom,
it was shown that 99(40.6%) patients had malignant nod-
ules.' In a study conducted by Sim et al.I'"®! 85% of 186
patients with pathologically confirmed diagnosis were re-
ported to be malignant, and 15% had benign pathology.
In a study by Schultz et al.l'! involving |51 patients, the
prevalence of malignancy was 44%. In a study conducted
in the Netherlands involving 106 patients, it was shown
that 61 patients (57%) had malignant nodules.!'] When the
data of our country are examined, in a study conducted by
Caylak et al.l'® involving | 10 patients, 35% of the nodules
were observed as malignant, and 65% were benign. There
are different rates related to SPN malignancy prevalence
in the literature. In our study, it was found that 69.7% (23
patient) of 33 patients with histopathologically confirmed
SPN diagnosis had malignant nodules.

Evaluating the edge features of a nodule morphologically
when assessing an SPN in risk classification is an important
clue. In radiological imaging, a spiculated edge is a finding
supporting malignancy.l'” The positive predictive value for
malignancy is between 88 and 94%.2% In the literature,
nodules with spiculated edges are almost always defined as
an indicator of malignancy in most of all studies.['"?! The
lobulated edge has also been shown to be the ultimate
precursor of SPN malignancy in some studies.[*?! Consis-
tent with the literature data, our study found a statistically
significant relationship between the edge characteristics of
the nodule and malignancy.
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Because cancer cells have high metabolic activity, positron
emission tomography (PET-CT) is used in functional imag-
ing to differentiate between benign and malignant diseases.
PET-CT is recommended for nodules 8-10 mm and larger
in diameter, and the possibility of malignancy increases in
nodules with PET-CT uptake and a SUVmax value above
2.5.4 In a retrospective study involving SPN patients, the
sensitivity of PET-CT was evaluated at 97% and the speci-
ficity at 85%.1 In a study by Yilmaz et al.?! involving 241
patients, when average SUVmax values were compared
according to nodule diameter, the average SUVmax value
of the patients was found to be significantly higher in pa-
tients with nodule diameter 2| c¢m, and the average SUV-
max value of malignant nodules was significantly higher. In
our study, a statistically significant relationship was found
between the SUVmax value of the nodule and malignancy.
The average SUVmax value of the nodules was measured
as 6.05+6.01 (min:0; max:22). When mediastinal lymph
nodes were evaluated with PET-CT, there was no FDG
uptake in the mediastinal lymph nodes of 21 (63.6%) cases.

In SPN, the risk of malignancy increases as the nodule
size increases. Nodule size is an independent indicator of
malignancy risk. More than 80% of benign nodules have
a diameter <2 cm. However, 15% of malignant nodules
have a diameter <| cm, and 42% have a diameter <2
cm.””] Numerous studies have shown that as nodule size
increases, the risk of malignancy increases.>”2'"2! In our
study, the average diameter of the nodules was measured
as 16.5£6.3 (min:7; max:30) mm, and no significant rela-
tionship was shown between nodule size and malignancy.
When the nodule sizes of the patients were examined, it
was seen that the nodule diameter of 27(81.8%) patients
was 2 cm or below. Twenty of these patients had a ma-
lignant diagnosis. At the same time, 69.7% of all patients
in our study had histopathological malignancies. This sit-
uation shows us the importance of diagnostic biopsy for
smaller-sized SPNs as well.

According to the Fleischner guide, the upper lobe location
of the nodule and suspicious morphology increase the risk
of malignancy.”? In a study conducted by McWilliams et
al.B! the upper lobe location of the nodule was shown
to be associated with an increased risk of malignancy. In
a study conducted by Swensen et al.?'! the upper lobe
location was determined as an independent determinant
of malignancy. In our study, when the locations were ex-
amined, 42.4% were in the right upper lobe, 30.3% were in
the left upper lobe, and 72.7% were located in the upper
lobes, but no significant relationship was found between
localization and malignancy. Regarding the density of the
nodule, according to the Fleischner guide, the malignancy
rate of semisolid nodules is higher than that of solid nod-
ules. The studies conducted also support this situation.
Bl However, in our study, no significant relationship was
shown between malignancy and nodule structure.

In SPN, the presence and pattern of calcification are pa-
rameters evaluated in the differentiation of benign and ma-
lignant diseases. In a study conducted by Toomeset al.,[*®!

92% of calcified SPNs were benign. In a study conducted
by Yilmaz et al.,*®! similar to these data, it was shown that
the average SUVmax value in calcified SPN was lower than
non-calcified ones. In our study, however, 89.9% of the
nodules had no calcification, and no significant relationship
was found between malignancy and calcification.

Several guidelines have been developed for SPN follow-
up. The Fleischner Society guideline suggests a CT fol-
low-up after 3 months, a PET-CT scan, and/or biopsy for
solid nodules larger than 8 mm in high-risk patients. For
ground-glass nodules larger than 6 mm, they recommend
a CT follow-up every 6—12 months, followed by a CT fol-
low-up every 2 years up to 5 years. For semisolid nodules
larger than 6 mm, they recommend a CT follow-up every
3—6 months, followed by an annual CT follow-up up to 5
years.’! The ACCP 2013 guideline suggests tissue diagno-
sis if growth is observed during the follow-up of a nodule
smaller than one centimeter and a candidate for surgery.
(28] In our study, when we looked at the follow-up periods
from the initial diagnosis of the nodules to the surgical
procedure, it was determined to be an average of 1.52+3.6
(min:0; max:15) months. We see that the follow-up time
in our study is shorter than the guidelines’ recommenda-
tions. When we look at the histopathological diagnoses
of the nodules, the fact that a high rate like 69.7% is of
malignant character suggests that a definitive judgment
cannot be made without a tissue diagnosis, even though
important approaches are obtained with various models
to determine the risk of malignancy of the nodule. In a
study conducted among pulmonologists, chest surgeons,
and radiologists in SPN follow-up, a survey study was con-
ducted on the same cases with specialist doctors, and the
preferred treatment approach was evaluated. Significant
differences were observed in the treatment approach in all
three specializations.” This situation suggests the impor-
tance of discussing the cases in multidisciplinary councils
attended by pulmonology, chest surgery, radiology, medi-
cal oncology, and radiation oncology.

Conclusion

In conclusion, with this study, the follow-up results of
SPNs discussed in the multidisciplinary lung council, ma-
lignancy rates, and risk factors for malignancy have been
evaluated. The approach to SPN is critically important on
one hand due to the possibility of achieving a cure with
surgical resection for primary lung cancer and, on the
other hand, because of the possibility of a benign nodule
being directed to surgery with an aggressive approach. The
aim is to minimize the outcomes of over-investigation, in-
cluding patient anxiety and cumulative radiation exposure,
while identifying nodules representing early malignancy.
At this stage, the patient’s preferences can also guide the
decision. The situation can be discussed in detail with the
patient, and a joint decision can be made while staying true
to medical terminology. For nodules carrying a high risk
of malignancy, histopathological verification at this stage
can provide a chance for cure in diagnosed lung cancers,
while a conservative approach favoring waiting can rob the
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patient of their chance for a cure. Although various algo-
rithms are used to determine the risk of malignancy of
the nodule, a definitive judgment cannot be made without
a tissue diagnosis. In SPN management, risk factors and
radiological characteristics for each patient should be eval-
uated individually, and decisions should be made with a
multidisciplinary approach.

Limitations

The study’s limitations include being a single-center study
and having a limited sample size. Also, the study being
based on a population referred for biopsy or surgery can
lead to selection bias.
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/
Multidisipliner Toraks Konseyinde Tartisilan Soliter Pulmoner Nodullere Tanisal Yaklasim

Amag: Soliter akciger nodiilii (SPN) yonetiminde ana hedef malign lezyonlari benign lezyonlardan ayirabilmektir. Calismamizda malignite
stiphesiyle multidisipliner akciger kanseri konseyimizde (MAKK) tartisilan ve cerrahi tedavi karari verilen SPN’lerin izlem sonuglari, malignite
oranlari ve malignite igin risk faktorlerini degerlendirmeyi amagladik.

Gereg ve Yontem: Prospektif olarak planlanan galismamiza MAKK’ye cerrahi girisim onerisi ile gikardigimiz ve konseyde degerlendirerek
cerrahi tani ve tedavi karari verdigimiz olgular dahil edildi. Olgularin demografik &zellikleri, nodiil boyutu, radyolojik 6zellikleri, yerlesimi,
Pozitron Emisyon Tomografisi bulgulari, bronkoskopi ve endobronsial ultrasonografi yapilip yapilmadigi ve sonuglari, cerrahi 6ncesi takip
sliresi, tani igin yapilan girisimler ve sonuglari, yapilan cerrahi metodu ve final tani kayit altina alindi.

Bulgular: Calismamizdaki 33 olgunun 10’u (%30.3) kadin, 23’u (%69.7) erkek; yas ortalamalari 60.2+7.9 (min: 42; maks: 77) yil idi. SPN’nin
ortalama gapi 16.5+6.3 (min: 7; maks: 30) mm olglildi. Yerlesimlerine bakildiginda %72.7’sinin iist loblarda yerlestigi gorildii. Nodiillerin
%75.8'i solid 6zellikte olup, %39.4’u spikiiler konturlu, %33.3’u lobiile konturlu idi. Nodiillerin %87.9’unda kalsifikasyon yoktu. PET-CT ince-
lemesinde nodiillerin ortalama SUVmaks degeri 6.05+6.01 (min: 0; maks: 22) olarak 6lgildii ve 21 (%63.6) olgunun mediastinal lenf bezlerin-
de FDG tutulumu yoktu. 27 (%81.8) olguya tanisiz olarak cerrahi girisim karari verilmisti. Olgularin %69.7’sinde final tani malignite idi. Final
tani ile nodiiliin kenar 6zellikleri ve SUVmaks degeri arasinda istatistiksel olarak anlamli bir iligki saptandi (p=0.021, p=0.048).

Sonug: SPN erken evre primer akciger kanserini temsil edebileceginden SPN yonetiminde her hasta igin risk faktorleri ve radyolojik 6zel-
likleri bireysel olarak degerlendirilmeli ve multidisipliner yaklagimla karar alinmalidir. Amag, erken maligniteyi temsil eden nodiilleri tespit
ederken, hasta kaygisi ve kiimdilatif radyasyon maruziyeti dahil olmak iizere agiri incelemenin sonuglarini en aza indirmektir.

Anahtar Sozciikler: Benign; cerrah; malign; soliter pulmoner nodiil.
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INTRODUCTION

Erdem Gurkas

ABSTRACT

Obijective: The purpose of this study was to showcase the outcomes of endovascular treat-
ment, assessing its safety and efficacy for patients with symptomatic severe atherosclerotic
stenosis of the vertebral artery, who did not respond to medical management and were
treated at our institution.

Methods: We performed a retrospective analysis on patients who had suffered a transient
ischemic attack or ischemic stroke and received endovascular treatment for symptomatic
vertebral stenosis despite being under medical care. The endovascular techniques utilized
were cataloged as angioplasty alone, balloon-mounted stenting, or angioplasty with subse-
quent self-expanding stent insertion. We recorded both peri-procedural complications, such
as in-stent thrombosis, dissection, and guide wire perforation, as well as post-procedural
complications, including stroke and transient ischemic attack. The study focused on analyz-
ing the endovascular treatment methodologies alongside clinical and radiological outcomes.

Results: From January 2020 to December 2022, |5 patients were treated, including 6 with
V1 segment stenosis, 2 with V2, and 7 with V4 segment stenosis. The rate of successful stent
placement was 100% (15 out of I5). Six patients (40%) received a balloon-expandable stent
in addition to angioplasty, while the remaining nine (60%) were treated with a self-expand-
ing stent following angioplasty. No peri-procedural complications were reported in patients
who had extracranial stenting. However, during intracranial stenting, complications occurred
in two cases: one patient had a dissection leading to occlusion of a perforator artery, and
another experienced stent thrombosis. These complications resulted in ischemic strokes
and subsequent mortality during hospitalization in two patients (13% of the cohort). The
median follow-up duration was |15 months, with an interquartile range of 9 to 24 months.
An improvement in the modified Rankin Score was noted in 10 patients, while no change
was observed in 3 patients.

Conclusion: Our findings advocate for the safety and probable efficacy of endovascular
treatment in patients with vertebral artery stenosis who are non-responsive to optimal
medical therapies. Stenting, particularly for extracranial vertebral artery stenosis, can be
performed with a low rate of complications and is deemed safe.

tients with vertebral artery (VA) stenosis, with a twofold
increase in stroke risk in patients with stenosis >70%.['23

Posterior circulation strokes account for approximately
20% of all ischemic strokes. Atherosclerosis of the pos-
terior circulation arteries is also responsible for 25% of
these strokes.I'? The Warfarin-Aspirin Symptomatic In-
tracranial Disease (WASID) study showed that stroke
rates at the same site as the stenotic artery were 10.7%
in patients with basilar artery stenosis and 7.8% in pa-

Treatment of symptomatic VA stenosis includes medical,
surgical, and endovascular treatments. The stenosis site
of the VA is mostly proximal to the artery. Surgical inter-
vention on the VA in this region is technically challenging
due to limited access to the vascular origin, thus it is often
considered an unfeasible option.
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Endovascular treatment (ET) of the VA stenosis com-
prises percutaneous transluminal angioplasty with or with-
out stent deployment. Well-known international studies
have demonstrated that stenting for symptomatic carotid
stenosis can be effective in selected patients. However,
the most effective approach to managing individuals with
symptomatic VA stenosis has not yet been determined.

In patients with severe vertebral artery stenosis, despite
standard medical treatments including antiplatelet agents
and statins, the risk of recurrent stroke within 90 days may
increase up to 33%.!! Hence, aggressive treatment is of
significant importance in the prognosis of patients. On the
other hand, endovascular treatments are hopeful methods
in these patients who do not respond to the best med-
ical therapy (BMT). However, appropriate patient selec-
tion is important because of outcomes such as procedural
stroke, intracranial hemorrhage, and death. In studies in-
volving case series, it has been demonstrated that angio-
plasty and/or stenting can be effective treatment options
in VA stenosis, and stenting has very low complication
rates of I-1.5%, particularly for Extracranial VA stenosis.
This rate has been reported to be approximately 7-10%
in intracranial vertebral artery stenosis. While examining
randomized controlled trials, it is noteworthy that a clear
consensus has not been reached.**

The Stenting and Aggressive Medical Management for
Preventing Recurrent Stroke in Intracranial Stenosis
(SAMMPRIS) study has reported worse outcomes for
stenting compared to BMT in patients with stenosis in var-
ious intracranial cerebral arteries. The Vertebral Artery
Stenting Trial (VAST) study, which included patients with
intracranial and extracranial VA stenosis, found no signif-
icant difference between stenting and BMT.24l However,
the Vertebral Artery Ischaemia Stenting Trial (VIST) study
concluded that stenting is effective and reliable, particu-
larly in cases of extracranial vertebral artery stenosis. The
variability in study outcomes can be attributed to several
factors such as differences in the location and severity of
stenosis, variations in devices and procedural techniques
employed, and the level of experience of the operators.>]

The aim of our study was to share the perioperative and
postoperative outcomes, complication management, clini-
cal and radiological results of patients who underwent en-
dovascular treatment due to severe extra and intracranial
vertebral stenosis.[>>¢

MATERIALS AND METHODS

This study was conducted prospectively and analyzed ret-
rospectively between January 2020 and December 2022.
Patients aged 18-85 who exhibited symptoms of transient
ischemic attack (TIA) or mild stroke in the posterior cir-
culation and had a 70% or greater degree of stenosis in
the vertebral artery due to atherosclerotic disease were
included in the study consecutively. Other inclusion cri-
teria involved a recent non-disabling stroke or TIA that
occurred within 90 days in the VA vascular territory, re-

fractory to standard medical therapy, and stroke or TIA
recurrence due to severe stenosis of the VA under inten-
sive risk factor control, such as hypertension and diabetes
mellitus. The symptomatic duration was determined as 3
months, based on data indicating the highest stroke risk
within this period.

Exclusion criteria included:!'" VA artery stenosis caused
by dissection;¥ non-atherosclerotic stenosis;?®! known
contraindications to heparin, aspirin, clopidogrel, anes-
thesia, and contrast agents;¥! pregnancy and lactation in
women;P a life expectancy of less than | year due to other
medical conditions. The study was approved by the insti-
tutional ethics committee on 19/07/2023. The study pro-
cedure was conducted in accordance with the Declaration
of Helsinki and regulations for human studies.

Management of risk factors, antiplatelet therapy, and lipid-
lowering therapy formed the basis of medical treatment,
with individual treatments for comorbidities such as hy-
pertension or diabetes also being important. The rec-
ommended antiplatelet therapy for the procedure was a
combination of clopidogrel and acetylsalicylic acid. If not
already on dual therapy, a loading dose of 300-600 mg of
clopidogrel was administered at least |2 hours before the
procedure. Resistance to acetylsalicylic acid and clopido-
grel was assessed in all patients prior to the procedure.

Endovascular treatment (ET) options included angioplasty
alone, the placement of a balloon-mounted stent, and
the placement of a self-expanding stent with angioplasty.
Clinical complications such as stroke, transient ischemic
attack (TIA), and mortality were recorded following the
procedures.

The primary outcome was the occurrence of ischemic or
hemorrhagic stroke, TIA, or death related to the endovas-
cular procedure during hospitalization. The secondary
outcome included successful revascularization (residual
stenosis <30%) and periprocedural complications such as
vessel dissection, stent dislocation, or acute stent occlu-
sion noted on the 90th day following stenting.

The primary safety outcome encompassed a combination
of stroke within 30 days post-randomization, TIA in any
region between 2 and 30 days, all-cause mortality within
the first 30 days post-procedure, and intracranial hemor-
rhage within 30 days post-randomization.

Dual antiplatelet therapy was continued for a minimum of
3 months following ET. Clinical evaluation was performed
by two independent interventional neurologists who as-
sessed the patients immediately before treatment, at dis-
charge, and at 3 months.

The National Institutes of Health Stroke Scale (NIHSS)
and the modified Rankin Scale (mRS) were used for as-
sessment. Stenosis was gauged based on the distal normal
vessel diameter as defined by the North American Symp-
tomatic Carotid Endarterectomy Trial (NASCET).

Statistical Analysis

Continuous variables were expressed as median and in-
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Table |. Patient clinical and technical results

Case Clinical Age/Sex Vessel Contralateral Stenosis  Restenosis Stent Diameter Intervention MRS MRS

before stenosis before (mm) method before in 3
procedure or occlusion procedure (%) months

| Stroke 70/M VI YES 85 0 CS 3.5 Balloon mounted stent | 0

2 Stroke 67/M VI YES 95 0 CS 3.0 Balloon mounted stent | 0

3 Stroke 69/M VI YES 70 0 CS 3.5 Balloon mounted stent 3 |

4 Stroke 68/M VI YES 90 0 CS 4.0 Balloon mounted stent 3 |

5 Stroke 67/M VI NO 80 0 CS 3.5 Balloon mounted stent 2 0

6 TIA 80/M VI YES 85 0 CS 3.0 Balloon mounted stent 0 0

7 Stroke  49/M V2 YES 90 0 ICS 4 Self-expending stent 3 |

8 TIA 79M V2 YES 80 0 ICS 4 Self-expending stent 0 0

9 Stroke 68/F V4 YES 80 | ICS 4 Self-expending stent | 0

10 Stroke 43/M V4 YES 90 0 ICS 4 Self-expending stent 6 6

I Stroke 5I/M V4 YES 75 0 ICS 4 Self-expending stent 6 6

12 Stroke 54/M V4 YES 95 0 ICS 4 Self-expending stent 0 0

13 Stroke 71/M V4 YES 80 0 ICS 3 Self-expending stent 3 |

14 Stroke 67/M V4 YES 90 0 ICS 4 Self-expending stent | 0

15 Stroke 72/M V4 YES 80 0 ICS 4 Self-expending stent 2 0

CS: Coronary stent (Alvimedica); ICS: Intracranial stent (Neuroform Atlas, Stryker, California, USA); TIA: Transient ischemic attack.

terquartile range (IQR), and categorical variables as n (%).
Statistical analyses were performed using IBM SPSS Statis-
tics Software version 21 (SPSS Inc., Chicago, IL, USA).

RESULTS

Of the |5 patients who experienced a stroke or TIA due
to VAS, 14 were male with a median age of 68 years (IQR
60.5-70.5). Of the 9 patients with extracranial VAS steno-
sis, 7 were located in the VI segment, 2 in the V2 segment,
and all 6 intracranial stenoses were in the V4 segment.
Patient data, along with clinical and technical results, are
summarized in Table I.

The rate of successful stent deployment was 100%
(15/15). The overall complication rate, considering all ad-
verse events, was 3% (2/15). Complications included one
case of dissection following balloon angioplasty during the
procedure (Case 10), and one instance of stent thrombo-
sis (Case | 1), both occurring in patients with V4 segment
stenosis. Within 24 hours post-procedure, two ischemic
events were noted: one related to stent thrombosis and
the other to perforator injury subsequent to dissection.
The patient with stent thrombosis suffered extensive is-
chemia involving the pons and medulla oblongata and suc-
cumbed to bulbar ischemia, while the patient with perfo-
rator injury also died during hospitalization.

Balloon-mounted stents were utilized in 6 patients with
V1 stenosis (6/6, 100%), and self-expanding stents were
used in all patients with V2 (2/2, 100%) and V4 stenosis
(717, 100%) (Figure | and Figure 2). In one instance of V4
stenosis (Case 9), a restenosis rate of 60% was observed,
yet retreatment was not deemed necessary during follow-

Figure 1. Angiographic Imaging Findings of a Patient with Pro-
ximal Vertebral Artery Stenosis Before and After Treatment, (a)
Preprocedural left subclavian artery angiography from the frontal
oblique view reveals high-grade ostial stenosis in the left verteb-
ral artery (indicated by a blue arrow). (b) Postprocedural control
angiography following primary stent placement with a balloon-
mounted stent shows adequate restoration of the vessel lumen.

(a) (b)

Figure 2. Angiographic Imaging Findings of a Patient with Dis-
tal Vertebral Artery Stenosis Before and After Treatment (a)
Preprocedural intracranial angiogram of the left vertebral artery
in the anterior view displays high-grade distal V4 stenosis. (b)
Postprocedural control angiography illustrates significant imp-
rovement in the distal V4 stenosis of the vertebral artery (high-
lighted by a blue arrow). The proximal and distal ends of the
stent are denoted by orange arrows.
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up. Two patients who underwent self-expanding stenting
for V4 stenosis experienced complications related to the
interventional technique (2/7, 29%), one of which was dis-
section due to balloon angioplasty.

For patients who survived, the median follow-up duration
was recorded as 15 months (IQR 9-24). During post-treat-
ment follow-up, these patients did not develop new in-
farcts nor did they exhibit any worsening in NIHSS scores.
The mRS scores of the 13 surviving patients showed im-
provement over the three-month follow-up period.

DISCUSSION

The clinical and treatment processes related to extracra-
nial and intracranial segment stenosis of the vertebral
artery differ. VA stenosis most commonly occurs at the
orifice, specifically in the VI segment, which is why there
is more experience and research on extracranial verte-
bral artery stenosis. Stenting for extracranial VA stenosis
demonstrates a |% complication rate. In our study, none
of the 8 patients with extracranial VA stenosis developed
major or minor complications.”#

The technical failure rate for endovascular treatment of
vertebral artery extracranial segments is generally low.
I Challenges are more likely in patients with anatomical
complexities, such as those with a type 3 aortic arch or
tortuous subclavian artery. Both intracranial and extracra-
nial interventions have been shown to be effective.l”!

Percutaneous transluminal angioplasty (PTA) was the ini-
tial endovascular procedure of choice for treating verte-
bral artery stenosis.”) However, high restenosis rates post-
PTA have been reported. Cloud et al.l'! found restenosis
rates of up to 100% in patients treated with balloon an-
gioplasty alone. Stayman et al.’] reported nearly identical
rates of TIA and stroke at 0.8% and |.1%, respectively,
in 993 patients who underwent PTA and stenting, leading
to a preference for combining stenting with PTA.[*!9 We
applied both PTA and stenting to all our patients.

For extracranial VAS treatment, pre-dilation with a smaller
balloon catheter than the lesion followed by stenting is com-
mon. The stent choice depends on the vertebral artery’s
diameter, ranging from 3 to 6 mm. Coronary stents are
suitable for VA in terms of diameter and flexibility, but their
radial force is not optimal. They are preferred for short
segment stenosis like orifice lesions.’!'l In our patients
with VI stenosis, we initially performed PTA, followed by
placement of a balloon-expandable coronary stent.

Due to the vertebrobasilar junction, basilar artery stenosis
and V4 segment stenosis are frequently observed simulta-
neously, presenting higher risks of morbidity and mortal-
ity. However, variability in these rates exists across studies
due to factors such as sample size, stenosis severity, pres-
ence of contralateral stenosis, endovascular technique,
and operator experience. For instance, the SAMMPRIS
and VISSIT trials showed primary outcome rates of 14.7%
and 24.1% within 30 days.! A comprehensive meta-anal-
ysis covering 23 studies indicated a stroke recurrence or

death risk of 8.9 per 100 person-years in the endovas-
cular group.”' In our study, stroke and mortality were
observed in two hospitalized patients.

Intracranial arteries are more vulnerable as they contain
fewer elastic fibers, traverse the subarachnoid space, and
lack surrounding protective tissue. Hence, vessel rupture
or perforation may occur during intracranial PTSA due
to microwire manipulation or excessive balloon inflation.
The risk of vessel rupture significantly increases with rapid
balloon inflation or use of unsuitably sized balloons or
stents.l'>!3] One of our intracranial cases experienced an
ischemic event following PTSA due to dissection and re-
lated perforator artery occlusion.

In-stent restenosis is another potential complication. Fac-
tors such as stent type, initial vertebral artery segment
tortuosity, atherosclerotic lesion length, smoking, and
diabetes can elevate restenosis rates. A meta-analysis
of 9 non-randomized studies showed significantly lower
restenosis rates (8.2%) with drug-eluting stents (DES)
compared to bare-metal stents (BMS) (23.7%).1") Addition-
ally, a direct correlation between restenosis and recur-
rence of VBl symptoms has not been established. Patients
with restenosis often remain asymptomatic during follow-
up.l"! After a median follow-up of 2.5 years, VA stenting
was shown to provide lasting symptomatic relief in roughly
70% of patients. No recurrent symptoms or complaints
were reported by our patients during a |15-month follow-
up period.I' Significant improvement in mRS scores was
observed post-procedure and at the 3-month follow-up.

Conclusion

Current literature has not yet proven the superiority of
endovascular therapy over medical therapy. With opti-
mal medical management, angioplasty and stenting might
be a safe approach for managing recurrent strokes in ex-
tracranial vertebral artery stenosis. In cases of intracranial
vertebral artery stenosis, patient selection should be par-
ticularly cautious, especially due to the risk of perforator
artery occlusions.
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Vertebral Arter Stenozlannin Endovaskuler Tedavisinde Perioperatif ve Postoperatif
Donem Klinik ve Radyolojik Sonuclannin Degerlendirilmesi

Amag: Bu galismanin amaci, merkezimize bagvuran ve medikal tedaviye yanit vermeyen, semptomatik ciddi aterosklerotik vertebral arter
hastaligi olan hastalarda endovaskiiler tedavinin sonuglarini sunmak, giivenliligini ve etkinligini aragtirmaktir.

Gereg ve Yontem: Medikal tedavi altinda gegici iskemik atak veya iskemik inme gegiren, semptomatik vertebral arter stenozuna bagl
endovaskiiler tedavi uygulanan hastalar geriye doniik olarak analiz edildi. Uygulanan endovaskiiler yéntemler tek basina anjiyoplasti, balona
monteli stentleme ve anjiyoplasti ardindan kendiliginden genisleyen stent yerlestirilmesi olarak kaydedildi. Islem sirasinda stent igi tromboz,
diseksiyon, kilavuz tel perforasyonu gibi perioperatif komplikasyonlar ve inme, gegici iskemik atak gibi islem sonrasi komplikasyonlar kayde-
dildi. Endovaskiiler tedavi yontemleri, klinik ve radyolojik sonuglar analiz edildi.

Bulgular: Ocak 2020-Aralik 2022 tarihleri arasinda V| darligi olan 6 hasta, V2 darligi olan 2 hasta ve V4 darligi olan 7 hasta olmak iizere
toplam 15 hastaya endovaskiiler tedavi uygulandi. Basarili stent yerlestirme orani %100'dii (15/15). Bu hastalarin é’sina (%40) balon anjioplasti
ardindan balonla genisleyen stent, geri kalan 9 (%60) hastaya ise balon anjioplasti ardindan kendiliginden genisleyen stent uygulandi. Ekstrak-
ranial stent uygulanan hastalarin higbirinde periprosediirel komplikasyon gériilmedi. intrakraniyal stentleme sirasinda, bir hastada perforator
arterde diseksiyon ve bunun sonucunda tikanma goriiliirken, baska bir hastada stent trombozu gelisti. Bu iki hastada komplikasyonlara bagl
iskemik inme gelisti ve hastanede yatis sirasinda mortalite goriildu (2/15, %13). Hastalarin ortanca takip siresi |5 aydi (geyrekler arasi aralik,
9-24). Modifiye Rankin Skorunda (mRS) 10 hastada iyilesme gozlenirken, 3 hastada degisiklik goriilmedi.

Sonug: Bu galisma, optimal tibbi tedaviye direngli vertebral arter stenozu olan hastalarda endovaskiiler tedavinin giivenligini ve potansiyel
etkinligini desteklemektedir. Ozellikle ekstrakranial vertebral arter darliklarinda stentleme islemi diisiik komplikasyon oranlari ile uygulana-
bilinir.

Anahtar Sozciikler: Komplikasyon; semptomatik vertebral arter stenozu; stentleme.
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INTRODUCTION

Mukadder Baylan?

ABSTRACT

Objective: In this study, the effects of gliclazides, a second generation sulfonylurea group,
on BDNF and NGF plasma levels, which are considered neurodegeneration biomarkers, will
be examined. When designing our study, we assumed that gliazides might have positive neu-
ronal effects. Thus, the possible positive effects of gliclazide will be emphasized in our study.

Methods: In the experiment, 21 adult male Wistar-Albino rats were used. Serum BDNF
and NGF levels were determined by analyzing with enzyme-linked immunosorbent assay kit
in accordance with the recommendations.

Results: BDNF levels were significantly lower in gliclazide-treated diabetic rats and non-
medicated diabetic rats compared to the healthy control group (p=0.017, p<0.00l, re-
spectively). Although the BDNF level of rats with diabetes given gliclazide was increased
compared to rats with and without diabetes, this difference was not significant (p=0.107).
Similarly, NGF levels were significantly lower in rats given gliclazide (p=0.009) and diabetic
rats not given gliclazide (p=0.001) compared to the healthy control group. When the dia-
betic groups were compared among themselves, although the NGF level was increased in
the gliclazide group, this difference was not statistically significant (p=0.638). The differences
between the groups were significant in cyclic AMP regulatory element binding (p<0.001),
c-FOS (p<0.001), amyloid precursor protein (p<0.001), B-SECRETASE| (p=0.004), and dou-
blecortin (p<0.001) levels.

Conclusion: As a result, serum BDNF and NGF levels were significantly higher in non-dia-
betic healthy control group rats than in diabetic rats. While low serum levels of BDNF and
NGF neurotrophins, which increase in neurodegeneration, were observed in diabetic rats,
this level was observed to be higher in diabetic rats given gliclazide.

neuropeptide of the neurotrophin family, as a complex
composed of three non-covalently linked subunits. Other

Glucose metabolism is essential for normal brain function,
and circulating glucose levels play an important role in
learning and memory functions. Neurotrophins are impor-
tant regulators in the development and functioning of the
nervous system. Neurotrophin family members are nerve
growth factor (NGF), brain-derived neurotrophic factor,
neurotrophin-3, neurotrophin-4/5, neurotrophin-6, and
neurotrophin-7.1'2

Brain-derived neurotrophic factor (BDNF) is an important
neurotrophin that affects the survival, growth, and func-
tion of neurons in the central nervous system (CNS) and
peripheral nervous system (PNS); stabilizes synapses; and
regulates synaptic function, axon, and dendrite branching.
While BDNF mainly helps neurons to develop and renew
themselves in the CNS, it contributes to the structural
health and maintenance of important nerve pathways in
which neurotransmitters function.’ NGF is an important

proteins such as cyclic AMP Regulatory Element Binding
Protein (CREB) and cFOS are also a transcription factor
involved in the development, maintenance, and neuronal
plasticity of the nervous system, as well as learning and
memory.l]

Studies have shown that the deficiency in the synthesis of
BDNF, which plays a critical role in the long-term potential
based on learning and memory, may increase the suscepti-
bility to neurological and neurodegenerative diseases such
as type 2 diabetes mellitus (T2DM), Huntington’s disease,
and Alzheimer’s disease in humans and animals.?*] NGF is
a neurotrophic protein that has been shown to increase
the growth, differentiation, and survival of nerve cells in
mammals.[®!

Sulfonylureas act by increasing insulin secretion in pan-
creatic beta cells and are drugs used in the treatment of
T2DM for more than 50 years. Its main effects are to re-
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duce fasting hyperglycemia. Sulfonylureas are divided into
two groups: First and second-generation sulfonylureas.
Second-generation sulfonylureas (glyburide, glipizide,
glimepiride, and gliclazide) are more potent and possibly
safer than first-generation sulfonylureas. They are usually
metabolized by the liver. Second-generation sulfonylureas
are excreted both in the urine and in the feces. Second-
generation sulfonylureas are non-ionically bound to plasma
proteins and are more potent, and drug interactions are
minimal.l”

Neurotrophins are synthesized from many cell types in the
CNS, PNS, and peripheral tissues and are known to have
biological effects both in the nervous system and in many
tissues outside the nervous system. It is accepted that the
deficiency in neurotrophin synthesis is related to the in-
creased susceptibility to neurodegenerative diseases.

In this study, the effects of gliclazides, a second genera-
tion sulfonylurea group, on BDNF and NGF plasma levels,
which are considered neurodegeneration biomarkers, will
be examined. When designing our study, we assumed that
gliazides might have positive neuronal effects. Thus, the
possible positive effects of gliclazide will be emphasized
in our study.

MATERIALS AND METHODS

This study was carried out at Dicle University Health
Sciences Application and Research Center. Ethical ap-
proval for the study was obtained from Dicle University
Animal Experiments Local Ethics Committee (Date: April
17,2023, Acceptance Number: 482040). Procedures were
performed in accordance with standard experimental ani-
mal studies ethics.

Animals and Creation of Diabetes

In the experiment, 21 adult male Wistar-Albino rats, 810
weeks old, with an average weight of 250-300 g, obtained
from Dicle University Health Sciences Application and Re-
search Center, were used. Rats were fed in stainless steel
cages at 22+2°C for 8 weeks with normal diet and tap
water for 12 h in light and 12 h in darkness without any
restriction.

A single dose of nicotinamide (110 mg/kg) was adminis-
tered to the abdominal cavity of rats to induce experi-
mental diabetes. Fifteen minutes after nicotinamide ad-
ministration, streptozotocin (STZ), which was prepared
by dissolving 14 rats allocated for diabetic groups in 0.1
M citrate buffer (Ph 4.5), was administered to each rat in-
traperitoneally as a single dose of 60 mg/kg (Sigma-Aldrich,
Co,, St. Louis, MO, USA). To prevent hypoglycemia, a
possible side effect of STZ, 5% glucose was added to the
drinking water of the rats in the first 48 h after the injec-
tion. Animals with a blood glucose level above 250 mg/
dL measured by glucometer from the tail vein after 72 h
following the injection were considered as diabetic.

Twenty-one Wistar Albino rats were divided into 3 groups

of 7 each. Group | (n=7): Control group without diabetes.
These rats were given only placebo (tap water) in addition
to the normal diet for 8 weeks. Group 2 (n=7): Control
group with diabetes. Diabetes was induced in these rats
and only placebo (tap water) was given for 8 weeks in
addition to the normal diet. Group 3 (n=7): Diabetes was
established and treated with gliclazide (10 mg/kg/day) for 8
weeks in addition to normal diet and tap water.

At the end of the 8-week experiment, blood was drawn
from the heart of the rats by exsanguination under mild
ketamine anesthesia and the rats were sacrificed. Glucose
levels of blood samples were measured with Abbott Diag-
nostics original kits and Abbott Architect C| Photomet-
ric Autoanalyzer (Abbott Laboratories, Abbott Park, IL,
USA). In addition, serum BDNF, NGF TDP-43, amyloid
precursor protein (APP), B-secretase |, CREB, and c-FOS
levels from blood samples were determined by analyzing
in accordance with the recommendations of the enzyme-
linked immunosorbent assay kit (Sunred Biological Tech-
nology, Shanghai, China) manufacturer. Results were read
at 450 nm and expressed in pg/mL and ng/mL.

Statistical Analysis

Statistical analysis was performed using the SPSS 26.0
(SPSS Inc., Chicago, IL, USA) program. Shapiro—Wilk test
was used for normal distribution evaluation. Arithmetic
mean * standard deviation will be used for continuous
variables with a normal distribution, and frequency and
percentage will be used for categorical variables. Analy-
sis of variance (ANOVA) test was used for comparisons
of our continuous data and Tukey’s test was used for in-
group comparisons. Chi-square test will be used for cat-
egorical variables. The relationship between the two nu-
merical variables was examined by Spearman correlation
analysis and the p<0.05 value was considered significant
for all evaluations.

RESULTS

The ANOVA test aggregated result of BDNF, NGF, and
other neurodegeneration markers are shown in Table I.
BDNF was 0.22+0.03 ng/mL in healthy rats, 0.13£0.02
in non-medicated diabetic rats, and 0.16+0.04 ng/mL in
glycoside-treated diabetic rats (Fig. |). The difference
between the groups was significant (p<0.001). NGF lev-
els were 4.39£1.13, 2.76+0.20, and 3.11£0.44 ng/mL in
healthy rats, non-medicated diabetic rats, and glycoside-
treated diabetic rats, respectively (Fig. 2). The difference
was statistically significant (p=0.001). In the ANAVO test
analysis, the differences between the groups were signifi-
cant in CREB (p<0.001), c-FOS (p<0.001), APP (p<0.001),
B-SECRETASEI (p=0.004), and doublecortin (DCX)
(p<0.001) levels. However, TDP-43 level was similar in
all three groups and the difference was not significant
(p=0.166).

Intra-group comparisons of BDNF and NGF levels are
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Table I. Distribution of BDNF. NGF and other neurodegeneration markers in rats
Variables Group | Group 2 Group 3 P for ANOVA test
Glucose (mg/dL) 100.29+ 9.34 541.29+21.27 421.29+10.62 <0.001
BDNF (ng/mL) 0.22+0.03 0.13+0.02 0.16£0.04 <0.001
NGF (ng/mL) 4.39+£1.13 2.76+0.20 3.11+0.44 0.001
CREB (ng/L) 375.43+£36.22 218.29+25.80 253.57+13.11 <0.001
c-FOS (ng/mL) 4.53+0.75 2.56+0.31 3.16%0.15 <0.001
APP (ng/mL) 1.094£0.24 2.12+ 0.14 1.1240.17 <0.001
B-SECRETASE |
(ng/mL) 2.52+0.45 3.44+0.44 2.76+0.47 0.004
TDP-43 (pg/mL) 293.00+22.96 312.00£7.50 308.86+22.63 0.166
DCX (ng/mL) 52.12+3.82 39.28+2.94 40.95+6.47 <0.001

APP: Amyloid precursor protein; BDNF: Brain-derived neurotrophic factor; CREB: Cyclic AMP response element binding protein; DCX: Doublecor-
tin; NGF: Nerve growth factor; TDP-43: TAR DNA binding protein 43 (p<0.05 or p<0.01).
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Figure 1. Brain-derived neurotrophic factor level in diabetic in-
duced rats and healthy controls.

Figure 2. Nerve growth factor level in diabetic induced rats and
healthy controls.

Table 2. Intragroup comparison of neurodegeneration biomarkers BDNF and NGF in rats
Parameters Groups
| 2 3 Groups comparison Tukey test P*
BDNF (ng/mL) 0.22+0.03 0.13+0.02 1&2 <0.001
0.22+0.03 0.16+0.04 1&3 0.017
0.13+0.02 0.16+0.04 2&3 0.107
NGF (ng/mL) 4.39+1.13 2.76+0.20 1&2 0.001
4.39+1.13 3.11+£0.44 1&3 0.009
2.76+0.20 3.11+£0.44 2&3 0.638

BDNF: Brain-derived neurotrophic factor; NGF: Nerve growth factor (p<0.05 or p<0.01).

shown in Table 2. The BDNF level was significantly lower
in diabetic rats both given and not given gliclazide than the
healthy control group (p=0.017, p<0.001, respectively).
Although there was an increase in the BDNF level of rats
with diabetes and those given gliclazide, this difference
was not significant (p=0.107). Similarly, NGF levels were
significantly lower in rats given gliclazide (p=0.009) and
diabetic rats not given gliclazide (p=0.001) compared to

the healthy control group. When the diabetic groups were
compared among themselves, although the NGF level was
increased in the gliclazide group, this difference was not
statistically significant (p=0.638).

While BDNF has a positive correlation with CREB
(R=0.642, p=0.002), c-FOS (R=0.740, p<0.001), and DCX
(R=0.504, p=0.020), there was a negative correlation with
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Table 3. Correlation of BDNF and NGF with other neurodegeneration biomarkers.

Parameters BDNF (ng/ml) R.P NGF (ng/ml) R.P
CREB (ng/L) 0.642, 0.002 0.74, <0. 000
c-FOS (ng/mL) 0.740, <0.001 0.653, 0.001
APP (ng/mL) -0.552, 0.009 -0.474, 0.030
B-SECRETASE| (ng/mL) -0.419, 0.058 -0.483, 0.027
TDP-43 (pg/mL) -0.171, 0.459 -0.380, 0.089
DCX (ng/mL) 0.504, 0.020 0.580, 0.580

APP: Amyloid precursor protein; BDNF: Brain-derived neurotrophic factor; CREB: Cyclic AMP response element binding protein; DCX: Doub-
lecortin; NGF: Nerve growth factor; TDP-43: TAR DNA binding protein 43 (p<0.05 or p<0.01).

APP (R=-50.552, p=0.009), B-SECRETASE-I (R=-0.419,
p=0.058), and TDP-43 (R=-0.171, p=0.459) (Table 3).
Similarly, while NGF was positively associated with CREB
(R=0.74, p<0.001), c-FOS (R=0.653, p=0.001), and DCX
(R=0.580, p=0.006), there was a negative correlation with
APP (R=-0.474, p=0.030), B-SECRETASE-1 (R=-0.483,
p=0.027), and TDP-43 (R=-0.380, p=0.089).

DISCUSSION

Our study showed that the levels of neurotrophins BDNF
and NGF were significantly lower in diabetic rats given
and not given gliclazide compared to the healthy control
group. Although there was an increase in both BDNF and
NGEF levels in diabetic rats given gliclazide, this difference
was not significant.

In diabetes, changes occur in the cerebral vessels and
cause a decrease in blood fluidity. Subsequently, hypoxia
and neuronal damage occur, respectively. This is because
it results in lipid accumulation in brain vessels and ulti-
mately various cerebrovascular endothelial dysfunctions.®
Neurotrophins are responsible for increasing the survival
and damage resistance of neurons. While the majority of
neurotrophins are produced by the CNS, some are also
produced by peripheral tissues. It is largely found in the
hypothalamus, the limbic system, and other parts of the
brain such as the hippocampal nucleus.” Central effects on
brain tissue and effects on energy homeostasis are among
the effects of BDNF. Studies have reported that BDNF is
related to metabolic effects, especially glucose metabolism
and insulin resistance. NGF is a neurotrophin that plays an
important role in the normal development of the nervous
system, the survival of nerve cells, and their function. It
has been suggested that NGF plays an important role in
the diagnosis and treatment of important diseases such as
neurodegenerative diseases, cancer, pain, retinal diseases,
or diabetes as well as other diseases.”'%

The most prescribed drugs in T2DM patients are sulfony-
lureas. They are highly preferred drugs with a decrease
in the mean glycosylated hemoglobin rate, good safety
profile, and positive effects on gastrointestinal tolerability.
('] Regardless, these antidiabetics have some undesirable
effects. In addition to the antidiabetic effects of sulfony-

lureas, there may also be beneficial effects to be explored
further. Gliclazide, a second-generation sulfonylurea
group, has been reported to have a reducing effect on free
radicals as well as regulating blood sugar.''! Reduction of
free radicals in circulation may result in amelioration of
oxidative stress and perhaps prevention or delay of com-
plications. In a study, it was reported that gliclazides have
protective effects from cardiovascular system diseases by
having a positive effect on plasma lipid profile and platelet
functions.l'? Alp et al.l'¥! suggested that gliclazide is a sub-
stance that protects the brain and nerve tissues against
diabetic oxidative stress.

Studies investigating the relationship between BDNF levels
and glycemic parameters have shown conflicting results.
While some studies have reported an increase in BDNF
levels in T2DM patients, others have reported a decrease.
[1415] Increased BDNF levels have been reported in patients
with T2DM receiving metformin therapy. In our study, gli-
clazide was given to diabetic mice, and we observed that
the gliclazide level was higher in these mice than in diabetic
mice that were not given gliclazide.

Studies have shown that NGF levels decrease significantly
in cognitive disorders, exogenous NGF applications pro-
vide improvement in cognitive disorders, and NGF levels
are significantly lower in diabetic patients.'*'®] The neu-
rotropic and metabotropic potentials of NGF are thought
to have an impact on the molecular mechanism and patho-
genesis of diabetes, and multidisciplinary studies are being
conducted on the NGF-DM interaction.'l Boyuk et al.?%
reported that BDNF levels were higher in diabetic patients
than in the healthy control group.

In our study, BDNF level and, similarly, NGF level were
lower in diabetic rats compared to healthy rats. There was
an increase in BDNF and NGF levels in rats with diabetes
and given gliclazide. Moreover, in our study, BDNF showed
positive correlation with NGF, CREB, and ¢-FOS neurode-
generation biomarkers, while there was negative correla-
tion with APP, TDP-43, and DCX.

Our study has many limiting points. One of these limita-
tions is the lack of histopathological examination of the
nervous system. Since it is a rat model study, it has a lim-
ited number of samples.
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Conclusion

As a result, serum BDNF and NGF levels were significantly
higher in non-diabetic healthy control group rats than in
diabetic rats. While low serum levels of BDNF and NGF
neurotrophins, which increase in neurodegeneration, were
observed in diabetic rats, this level was observed to be
higher in diabetic rats given gliclazide. Although there are
many studies on the effects of treatments on the nervous
system as well as diabetic complexity, there is still not
enough information on this subject. Detailed studies are
needed to better understand the positive and negative
effects of gliclazides, which are sulfonylurea antidiabetic
drugs. We hope that our study will contribute to this is-
sue.
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-
Diabetes Mellituslu Sicanlarda Gliklazid Kullamminin BDNF ve NGF Duzeylerine Etkisi

Amag: Bu galismada, ikinci kugak bir silfoniliire grubu olan gliklazidlerin nérodejenerasyon biyobelirtegleri olarak kabul edilen BDNF ve
NGF plazma diizeyleri iizerindeki etkileri incelenecektir. Calismamizi tasarlarken, gliazidlerin olumlu néronal etkileri olabilecegini varsaydik.
Gliklazidin olasi olumlu etkileri galismamizda degerlendirildi.

Gereg ve Yontem: Galismada 2| adet eriskin erkek Wistar-Albino sigan kullanildi. Oneriler dogrultusunda ELISA kiti ile analiz edilerek
serum BDNF ve NGF diizeyleri belirlendi.

Bulgular: Glikazid verilen diabetik siganlarda ve ilag verilmeyen diyabetik siganlarda BDNF diizeyi saglikh kontrol grubuna gére anlamli
olarak dstiktii (sirastyla, p=0.017, p<0.001). Gliklazid verilen diyabetli siganlarin BDNF diizeyi, diabetli ve ilag verilmeyen ratlara gére artig
olmasina ragmen bu fark anlamh degildi (p=0.107). Benzer sekilde, gliklazid verilen siganlarda (p=0.009) ve gliklazid verilmeyen diyabetik
siganlarda (p=0.001) NGF seviyeleri saglikli kontrol grubuna gére anlamli derecede diisiikti. Diyabetik gruplar kendi aralarinda karsilastiril-
diginda gliyazid grubunda NGF diizeyi artmis olmakla birlikte bu fark istatistiksel olarak anlamh degildi (p=0.638). CREB (p<0.001), c-FOS
(p<0.001) ve DCX (p<0.001) diizeyleri diyabetik siganlarda daha dusiik idi.

Sonug: Sonug olarak, diyabetik olmayan saglikli kontrol grubu siganlarda serum BDNF ve NGF diizeyleri diyabetik siganlara gére anlaml
olarak yiiksekti. Nérodejenerasyonda artan BDNF ve NGF nérotrofinlerinin serum diizeyleri diyabetik siganlarda dusiik goriilirken gliklazid
verilen diyabetik siganlarda bu diizeyin daha yiiksek oldugu gézlendi.

Anahtar Sozciikler: Beyin kaynakli norotrofik faktér (BDNF); gliklazid; ndrodejenerasyon; sinir biiylime faktori (NGF).
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INTRODUCTION

Zeliha Tulek,?

Ecem Deniz Kirkpantur Tasci,?

ABSTRACT

Objective: Emergency departments have been the first step in managing the COVID-19
infection, which has been declared a worldwide pandemic. This study aims to determine the
clinical characteristics of patients admitted to the emergency department with the suspicion
or symptoms of COVID-19 infection.

Methods: The sample of our study consisted of patients aged 18 and over who were admit-
ted to the emergency department of a tertiary hospital in Istanbul with symptoms or sus-
picion of COVID-19 between September and December 2020. Five hundred patients with
positive RT-PCR test results and 500 patients with negative test results were included in the
study. The patients’ data were retrieved retrospectively through the hospital’s information
management system.

Results: The mean age of patients with COVID -19 (-) (53.2£18.1) was lower than that of
patients with COVID -19 (+) (59.2+18.4) (p=0.001). The distribution of sex (p=0.61) and
occupation (p=0.52) was similar in both groups. The rate of presentation with dyspnea was
higher in COVID -19 (+) patients (37.6%) than in the COVID -19 (-) group (22%) (p=0.001).
Body temperature measured in the emergency department was higher in COVID -19 (+)
patients than in COVID -19 (-) patients (p=0.04). Mean SPO2 was lower in COVID -19 (+)
patients (92.3+£9.6%) than in COVID -19 (-) patients (96.2+4.8%) (p=0.001). The incidence
of ground-glass opacities in the thorax CT was higher (59.6%) in the COVID -19 (+) patient
group than in the COVID -19 (-) (47.5%) patient group (p=0.003).

Conclusion: In this study, the clinical features of COVID-19 infection in patients admitted
to the emergency department were compared with the literature. Conducting similar stud-
ies on COVID-19 infection is essential to update the existing literature and add new data.
More comprehensive studies and evidence are needed to effectively manage the diagnosis
and treatment process of the epidemic.

COVID-19 are fever, cough, fatigue, and gastrointestinal
symptoms. Factors that increase the severity of the dis-

In late 2019, a group of patients with pneumonia was re-
ported in the city of Wuhan in China’s Hubei province and
is believed to be associated with a market selling seafood
and fresh meat.'! This newly discovered virus has been
named “severe acute respiratory syndrome coronavirus
2” (SARS-CoV-2) and the disease has been named coro-
navirus disease 2019” (COVID-19).”2 The World Health
Organization declared COVID-19 a pandemic on March
[1,2020.2

The most common symptoms in the clinical course of

ease include comorbid illnesses and significant laboratory
abnormalities.! Although COVID-19 has almost the same
symptoms as other coronaviruses, it can cause severe in-
terstitial pneumonia, acute respiratory distress syndrome,
and subsequently multiorgan failure in elderly patients or
in some high-risk individuals with two or more comorbid
diseases.’! Current evidence shows that the main risk fac-
tors for poor outcomes are advanced age, a history of is-
chemic heart disease, hypertension (HT), diabetes mellitus
(DM), and chronic lung disease.® Further examination and
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treatment revealed bilateral pulmonary infiltrates on com-
puted tomography of the chest (CT) and white blood cell
(WBC) depletion on laboratory results.”? Reverse tran-
scriptase polymerase chain reaction testing (RT-PCR) with
nasopharyngeal swab specimens from the upper airways
and sputum, broncho-alveolar lavage, and tracheal aspirate
specimens from the lower airways is required to confirm
the diagnosis.®!

The aim of this study is to describe and investigate the
clinical characteristics of patients presenting to the
emergency department with symptoms or suspected
COVID-19. Although the mortality rate and the number
of hospitalizations due to the COVID-19 infection have
decreased, many patients are still admitted to the hospital.
Given the nationwide and worldwide spread of the epi-
demic and the risk of new variants manifesting in the com-
ing years, knowledge of the infection is essential for con-
trolling the epidemic and protecting individuals. With the
results of this study, patients admitted to the emergency
department with a prediagnosis of COVID-19 should be
accurately identified, and rapid and effective triage should
be performed. Our study, in which we retrospectively in-
vestigated the signs and symptoms of COVID-19 infection
and the clinical course of patients, is intended to contrib-
ute to the literature.

MATERIALS AND METHODS

This retrospective, descriptive study was conducted in the
emergency department of a tertiary hospital in Istanbul.
Kartal Dr. Lutfi Kirdar City Hospital where the study
was conducted is one of the largest tertiary hospitals on
the Anatolian side of Istanbul. During the pandemic, like
several pandemic hospitals in Istanbul, it served a large
population and had accepted approximately 200,000 pa-
tient applications by December 2020. The study sample
consisted of patients over |8 years of age admitted to the
hospital emergency department between September and
December 2020 with symptoms or suspected COVID-19
according to ICD 10 (international statistical classification
of diseases and related health problems) (patients with
ICD code Z03.8 Observation for other suspected diseases
and conditions and ICD code U03.7 COVID- 19, identified
virus). The period from September to December 2020,
when the study was conducted, is the period of the sec-
ond wave of the pandemic in Turkiye, when an increase
in patient admissions to the emergency department was
observed.

To compare clinical parameters, data from 500 COVID-19
(+) and 500 COVID-19 (=) patients was examined. The
Openepi application was used to calculate the sample size
of the study. Considering information from the literature,
the required sample size was calculated to be 434 with
a 95% confidence interval and 80% power based on the
prevalence of COVID-19 symptoms at emergency depart-
ment visits (if the prevalence of diarrhea is 3.5%, the preva-
lence of diarrhea in COVID-19 positive individuals is 10%).

Patient data were retrieved retrospectively through the
hospital’s information management system and recorded
in the data collection instrument created by the re-
searchers. Sociodemographic characteristics, reason for
admission, current clinical signs and symptoms, risk fac-
tors, contact and travel history, vital signs measured in the
emergency department, laboratory test and radiological
imaging results (CT), clinical course, treatment methods
used, and discharge status were recorded in the data col-
lection form. In analyzing patient data, the total number of
hospital admissions was evaluated, and data on COVID-19
symptoms and suspicions on initial admission were in-
cluded in the study.

Statistical Analyses

Statistical analyses were performed using the statistical
package for the social sciences 21.0 program. Descriptive
characteristics were expressed as mean, standard devia-
tion, and percentage. The fit of the data to the normal
distribution was analyzed using the Kolmogorov-Smirnov
test. Chi-square analysis was used to compare the distri-
butions between groups, and the Student’s t-test was used
to compare the means because the parametric conditions
were met. The significance level was set at a p<0.05.

RESULTS

Our aim in this study was to compare the clinical char-
acteristics of coronavirus disease with the literature by
examining them in negative and positive patient groups.
The sociodemographic characteristics of the patients are
shown in Table |. Among the patients participating in the
study, the mean age of patients with COVID-19 (-) was
lower than that of patients with COVID-19 (+) (53.2118.1
vs. 59.2+18.4; p=0.001) (Table I).

The patients’ complaints, vital signs, radiological findings,
and RT-PCR test results on admission to the emergency
department are shown in Table 2. Among the patients who
participated in the study, the rate of admission with fever
was higher in the COVID-19 (-) patients (22.8%) than in
patients with COVID-19 (+) (16.6%) (p=0.01). The rate of
patients with dyspnea (22%) was lower in the COVID-19
(-) patient group than in the COVID-19 (+) patient group
(37.6%) (p=0.001). The mean oxygen saturation (SpO;) of
COVID-19 (+) patients (92.3+9.6%) was lower than that
of COVID-19 (=) (96.21£4.8) patients (p=0.001). The time
between symptom onset and the RT-PCR test was 3.9
days in COVID-19 (+) patients and 3.3 days in COVID-19
(=) patients (p=0.001). In the imaging results of the pa-
tients, ground glass opacities were seen more frequently
in COVID-19 (+) patients (59.6%) than in COVID-19 (-)
(47.5%) patients (p=0.003) (Table 2).

The risk factors and chronic diseases of the patients are
shown in Table 3. The rate of advanced age was higher
(41%) in patients with COVID-19 (+) than in patients
with COVID-19 (=) (29.2%) (p=0.001). The frequency
of chronic diseases was higher in COVID-19 (+) patients
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Table I. Sociodemographic characteristics of the patients
Total COVID-19 (-) COVID-19 (+)
n (%) n (%) n (%) e/ p
Age (X£SD) 56.22+18.49 53.2£18.1 59.2+18.4 -5.18 0.001
Gender
Male 530 (53.0) 265 (53.0) 265 (53.0) 0.00 0.6l
Female 470 (47.0) 235 (47.0) 235 (47.0)
Occupation
Healthcare worker 53 (5.3) 25 (5.0) 28 (5.6) 0.179 0.52
Other 947 (94.7) 475 (95.0) 472 (94.4)
History of contact in the last 14 days
No 768 (76.8) 378 (75.6) 390 (78.0) 1.82 0.37
Yes 232 (23.2) 122 (24.4) 110 (22.0)

Student t-test; Chi-square test. X: Mean; SD: Standard deviation.

(54.8%) than in COVID-19 (-) patients (34.6%) (p=0.001).
When assessing patients’ comorbidities, it was found that
the incidence of DM was higher in the group of COVID-19
(+) patients (22%) than in the group of COVID-19 (-) pa-
tients (11.6%) (p=0.001) (Table 3).

Table 2.

The clinical course of patients admitted to the hospital is
shown in Table 4. While 5.8% of COVID-19 (+) patients
were transferred from the emergency department to the
intensive care unit, this rate was 1.8% in the COVID-19
(—) group. When assessing patients’ need for ventilatory

Complaints, vital signs, radiological and RT-PCR test results of patients on admission to the emergency department

Total COVID-19 (-) COVID-19 (+)

Complaints on admission n (%) n (%) n (%) X p
Fever 197 (19.7) 114 (22.8) 83 (16.6) 6.08 0.0l
Cough 262 (26.2) 120 (24.0) 142 (28.5) 2.56 0.11
Shortness of breathing 298 (29.8) 110 (22.0) 188 (37.6) 29.08 0.001
Loss of taste and smell 28 (2.8) 12 (2.4) 16 (3.2) 0.59 0.44
Headache 76 (7.6) 47 (9.4) 29 (5.8) 4.6l 0.03
Fatigue 225 (22.5) 114 (22.8) 111(22.2) 0.04 0.83
Muscle pain 128 (12.8) 74 (14.8) 54 (10.8) 3.58 0.06
Sore throat 84 (8.4) 67 (13.4) 17 (3.4) 32.49 0.001
Nausea - vomiting 92 (9.2) 40 (8.0) 52 (10.4) 1.72 0.19
Diarrhea 60 (60.0) 33 (6.6) 27 (5.4) 0.65 0.42
Other complaints 225 (22.5) 85 (17.0) 140 (28.0) 17.21 0.001
Findings on admission n (%) n (%) n (%) t/x? p
Fever (oC) (X£SD) 36.9+0.7 36.6+0.7 37.2+0.6 -0.86 0.04
SpO, (X+SD) 94.4+7.8 96.2+4.8 92.3+9.6 7.37 0.001
RT-PCR in the ED

Not tested 266 (26.6) 17 (3.4) 249 (49.8) 276.61 0.001

Tested 734 (73.4) 483 (96.6) 251 (50.2)
Time from symptom onset to 2.7+3.8 1.5£3.3 3.9+3.9 12.46 0.001
RT-PCR test (days) (X+SD)
Ground glass opacities in thorax CT

No 278 (45.1) 126 (52.5) 152 (40.4) 8.63 0.003

Yes 338 (54.9) 114 (47.5) 224 (59.6)

Student t-test; Chi-square test; X: Mean; SD: Standard deviation; RT-PCR: Reverse transcriptase polymerase chain reaction; SpO,: Oxygen saturation;

ED: Emergency department; CT: Computed tomography.
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Table 3. Patients’ chronic diseases and risk factors for COVID-19

Total COVID-19 (-) COVID-19 (+)

n (%) n (%) n (%) X p
Advanced age 351 (35.1) 146 (29.2) 205 (41.0) 15.28 0.001
Smoking 23 (23) 11 (2.2) 12 (2.4) 0.46 0.83
Any chronic disease 447 (44.7) 173 (34.6) 274 (54.8) 17.19 0.001
Diabetes mellitus 168 (16.8) 58 (11.6) 110 (22.0) 19.35 0.001
Hypertension 223 (22.3) 78 (15.6) 145 (29.0) 2591 0.001
Chronic respiratory disease 90 (9.0) 40 (8.0) 50 (10.0) 1.22 0.27
Cardiovascular disease 114 (11.4) 39 (7.8) 75 (15.0) 12.83 0.001
Cerebrovascular disease 29 (2.9) 12 (2.4) 17 (3.4) 0.89 0.35
Chronic kidney failure 43 (4.3) 15 (3.0) 28 (5.6) 4.11 0.04
Cancer 48 (4.8) 24 (4.8) 24 (4.8) 0 0.99
Other 48 (4.8) 12 (2.4) 36 (7.2) 12.61 0.001

Chi-square test.

Table 4. Clinical course of the patients in hospital
Total COVID-19 (-) COVID-19 (+)
n (%) n (%) n (%) e p
Discharge against medical advice
Yes 16 (1.6) 5 (1.0) I11(22) 2.29 0.13
No 983 (98.4) 495 (99.0) 488 (97.8)
Post-ED course
Death 5(0.5) 1 (0.2) 4 (0.8) 466.11 0.001
Transfer to ICU 38 (3.8) 9 (1.8) 29 (5.8)
Transfer to ward 288 (28.8) 88 (17.6) 200 (40.0)
Treated at home 235 (23.5) 24 (4.8) 211 (42.2)
Observed at home 411 (41.1) 369 (73.8) 42 (8.4)
Treatment rejection 9 (0.9) 4 (0.8) 5(1.0)
Transfer to another institution 14 (1.4) 5(1.0) 9 (1.8)
Need for respiratory support
during hospitalization
No 67 (20.6) 26 (26.8) 41 (18.0) 3.23 0.07
Yes 258 (79.4) 71 (73.2) 187 (82.0)
Applied respiratory support
Nasal oxygen support 64 (24.9) 21 (29.6) 43 (23.1) - 0.09
Oxygen support with mask 110 (42.8) 33 (46.5) 77 (41.4)
Non-invasive mechanical ventilation 1 (0.4) 1 (1.4) 0
Invasive mechanical ventilation 82 (31.9) 16 (22.5) 66 (35.5)

Chi-square test. ED: Emergency department; ICU: Intensive care unit.

support during hospitalization, the need for invasive me-
chanical ventilation was higher in the COVID-19 (+) pa-
tient group (35.5%) than in the COVID-19 (-) patient
group (22.5%) (p=0.09) (Table 4).

The blood test results of patients in the emergency de-

partment are shown in Table 5. The mean WBC value

of the COVID-19 (=) group of patients (9.714.8)(x103)
was higher than the results of the COVID-19 (+) group
(7.949.2) (x103) (p=0.004). The mean C-reactive pro-
tein (CRP) levels of COVID-19 (+) patients (72.4+£72.9)
were higher than the results of the COVID-19 (-) group
(64.5+£74.6) (p=0.20) (Table 5).
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Table 5. Blood test results of the patients in the emergency department (n=266)

Total COVID-19 (-) COVID-19 (+)

X+SD X+SD X+SD t p
WABC (1073/uL) 8.617.9 9.744.8 7.9%9.2 2.88 0.004
HGB (gr/dI) 12.8+3.7 12.6£2.2 12.9+4.3 -1.10 0.27
PLT (1073/uL) 236.9+107.1 250.0+114.8 229.1+101.6 2.49 0.0l
LY (%) 19.4£12.6 18.8£12.0 19.8£12.8 -0.98 0.33
NE (%) 71.8+14.6 72.7+13.9 71.3+14.9 I.15 0.25
Creatinine (mg/dl) 1.3243.51 1.2+1.1 1.4+4.3 -0.80 0.42
AST (U/L) 39.6+34.9 33.2+ 26.6 43.3138.6 -3.67 0.001
ALT (U/L) 33.8+35.7 32.5+37.5 34.5+34.6 -0.69 0.49
CK (U/L) 189.8+318.8 115.1£150.4 237.3+382.5 -4.01 0.001
CRP (mg/L) 69.7+73.5 64.5+74.6 724+ 72.9 -1.28 0.20
Troponine T 0.04£0.13 0.06+ 0.19 0.03+0.07 1.67 0.09
D-Dimer 1162.1+£1263.5 1166.3£1322.8 1160.3+1241.5 0.04 0.97

Student t-test. X: Mean; SD: Standard deviation. WBC: White Blood Cell; HGB: Hemoglobin; PLT: Plateletes; LY: Lymphocytes; NE: Neutrophils; AST:
Aspartate aminotransferase; ALT: Alanine aminorasaminase; CK: Creatine kinase; CRP: C-reactive Protein.

DISCUSSION

Knowledge of the symptoms, risk factors, and clinical
course of COVID-19 disease is important for its manage-
ment. The results of our study show that in the COVID-19
(+) group, 37.6% of patients were admitted to the emer-
gency department with dyspnea. When the patients’ con-
comitant diseases were evaluated, it was found that in
COVID-19 (+), 29% of the patients had HT. In the radio-
logical imaging results, it was found that the percentage of
ground glass areas in the thorax CT of the COVID-19 (+)
patient group was 59.6%.

Looking at data from the beginning of the pandemic to the
present, mortality rates are reported to be higher in males
than in females.”] In a systematic review and meta-analy-
sis of 57 studies evaluating sex differences in the acquisi-
tion of COVID-19, the pooled prevalence of confirmed
COVID-19 cases was 55.00 in males and 45.00 in females,
suggesting that COVID-19 is more prevalent in males
than in females.['” In a study of 498 patients conducted by
Tanyeri during the first wave of the pandemic, the mean
age of patients with positive test results was 45120 years,
and 68% of cases were male, whereas the mean age of
patients with negative test results was 56+22 years, and
64% of cases were male!''! The reason why the male sex
is more affected by the disease than the female sex can be
explained by the fact that the male sex is more susceptible
to infection compared with the female sex, which depends
on factors such as hormonal status, immune function, and
lifestyle.l’? In our study, we found that the mean age of pa-
tients with COVID-19 (+) was higher than that of patients
with COVID-19 (=) (59.2+18.4 vs. 53.2+18.1; p=0.001),
the sex distribution was similar (p=0.61), and the percent-
age of female patients was 47%. Based on these data, we
can say that there is no association between sex and the
acquisition of COVID-19 in our study.

In our study, 5.6% of individuals admitted to the emergency
department with symptoms or suspected COVID-19 were
health professionals. Determining the prevalence of SARS-
CoV-2 infection among health care workers worldwide is
critical to controlling the pandemic. The study by Gémez-
Ochoa et al.l'Z reported that nurses were the most com-
monly affected and that the prevalence of SARS-CoV-2
among health care workers was | 1%.Compared with the
general population, the rate of emergency department
visits due to COVID-I19 is reported to be three times
higher,!'¥! and the test positivity rate is || times higher
among health care workers working in hospitals.l'? It is
undeniable that health care professionals, especially those
working in emergency departments, are at risk during the
pandemic period. Given all these data, it is of great impor-
tance that health care professionals who play an active role
in patient care should be vigilant about the use of personal
protective equipment.l']

Thorax CT is a quick and easy method for the early diag-
nosis of COVID-19. In the systematic review and meta-
analysis by Bao et al.,['"! the most common pathologies
among the investigated thoracic findings were CT ground-
glass opacities (83.31%) and mixed consolidated ground-
glass opacities (58.42%).In a study examining the relation-
ship between RT-PCR tests and CT thoracic findings in
167 patients, it was reported that patients with negative
RT-PCR test results had areas compatible with COVID-19
in their CT thoracic findings.!'! In our study, the frequency
of ground-glass opacities was 59.6% in COVID-19 (+)
patients and 47.5% in COVID-19 (=) patients (p=0.003).
Although the RT-PCR test results of many patients ad-
mitted to our emergency department with suspected
COVID-19 were negative, the presence of ground-glass
opacities in the thorax CT may be related to the low sen-
sitivity of the test and a negative test result in the early
stages of the disease.
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Based on the results of a systematic review, the optimal
time to perform RT-PCR testing is between the Ist and
7th days after symptom onset, with the highest positive
result rate seen at a mean of 6.72 days.l'"”? In our study, the
time between the onset of symptoms and the RT-PCR test
was 2.7£3.8 days in all patients, while this period was 3.9
days in COVID-19 (+) patients and 3.3 days in COVID-19
(-) patients (p=0.001). The fact that in our patients the
RT-PCR test was performed in the early phase of symp-
toms might have influenced the test results. The differ-
ence in the time of admission of patients to the emergency
room could be due to the difference in the perception of
the disease, as well as the difficulty in accessing the hospi-
tal due to the restrictions in place throughout the country
and the fact that patients did not go to the hospital out of
concern for COVID-19 infection in the hospital. Never-
theless, it can be said that patients visited the emergency
room in a reasonable time. In other studies, the number of
days between symptoms and admission to the emergency
department (possibly RT-PCR tests) was reported to be
about 3 days.['®

Knowledge of the clinical features of diseases and their
prognosis is particularly important for the prevention of
infectious diseases.'”) Many studies have reported that
fever, shortness of breath, cough, and fatigue are the most
common symptoms seen at the onset of the disease.['*2!]
In the study by Guan et al.,*? the most common symp-
toms in COVID-19 (+) patients were fever (43.8%) and
cough (67.8%).In our study, the rate of admission to the
emergency department with fever was found to be higher
in COVID-19 (-) patients (22.8%) than in COVID-19 (+)
patients (16.6%) (p=0.01). The higher rate of fever on ad-
mission in our study in COVID-19 (-) patients might be
due to the fact that patients thought their fever was related
to COVID-19. The fact that fever is the top symptom of
COVID-19 in social media and other mass media creates
the perception that fever is the most common symptom
of coronavirus disease in society. It can be said that this
perception affects the number of emergency room admis-
sions by associating fever in individuals with COVID-19,
even when it is due to other illnesses.

In the study by Wei et al.,’”®] it was reported that 30.1% of
patients had leukopenia, 75% had lymphocytopenia, 31.5%
had thrombocytopenia, and 60.9% had high CRP. In the
study by Zhang et al.,* an increase in WBC (p<0.001),
neutrophil count (p<0.001), aspartate aminotransaminase
(AST) (p<0.001l), alanine aminotransaminase (p=0.015),
and CRP (p<0.001), and a decrease in lymphocyte count
(p<0.001) were reported. In our study, the mean WBC
value of the COVID-19 (+) group of patients was found to
be lower compared to COVID-19 (-) patients (p=0.004).
The CRP values of COVID-19 (+) patients were higher
than those of COVID-19 (-) patients (p=0.20).

According to current data, patients with a history of
chronic disease are in the risk group for infection with
COVID-19 and a poor prognosis.*! Yang et al.?*! reported
that HT (21.1%) and diabetes (9.7%) were the most com-

mon comorbidities observed in patients infected with
COVID-19. According to the results of a meta-analysis
study examining the prevalence of underlying diseases in
COVID-19 cases, the most common diseases were HT
(16.37%), cardiovascular disease (12.11%), DM (7.87%),
chronic renal failure (0.83%), malignant disease (0.92%),
and chronic obstructive pulmonary disease (0.95%).%! In
our study, the incidence of HT in COVID-19 (+) patients
was 29.0%, and the rate of DM was 22%. The fact that
a history of chronic disease increases susceptibility to
COVID-19 infection can be explained by the fact that the
drugs used and disease symptoms affect cellular immunity.
Existing chronic diseases form the basis for further dis-
eases.

As with the SARS and Middle East respiratory syndrome
epidemics, mortality has been reported to increase with
age in the COVID-19 pandemic.l? Susceptibility to in-
fection has been reported to be increased in adults over
60 years of age compared with younger or middle-aged
groups.” In our study, COVID-19 (+) patients were found
to be older in age (>65 years) (41% vs. 29.2%) (p=0.001).
It can be speculated that the reasons for susceptibility to
COVID-19 infection in advanced age are inability to self-
-care and dependence, taking multiple medications, and
insufficient immunity to infections due to additional dis-
eases.

It has been reported that the mortality rate of patients
infected with COVID-19 who are in the intensive care
unit and require mechanical ventilation is high.?® In the
study by Ciceri et al. it was reported that 23.1% of
410 patients died, 5.9% were further hospitalized, and 71%
were discharged. In a study of 1336 patients in Turkiye, it
was reported that 88% of patients were transferred to the
ward, 8.5% were treated as outpatients, 3.5% were trans-
ferred to the intensive care unit, and 4.5% of cases died.l*
In our study, 0.8% of COVID (+) cases died in the emer-
gency department. While 42.2% of patients were treated
at home, 8.4% were followed up at home. 5.8% of pa-
tients were transferred to the ICU (p=0.001). While 74%
of the negative group required home follow-up without
treatment, more than 90% of the positive group required
treatment. In the study by Chang et al.,*® the ICU admis-
sion rate was 21%, and it was reported that 69% of cases
required invasive mechanical ventilation. In our study, the
rate of invasive mechanical ventilation in COVID-19 (+)
patients was 35.5%. The need for invasive mechanical ven-
tilation arises in acute respiratory failure in COVID-19 (+)
patients. Clinicians should provide mechanical ventilation
support in the early period to ensure and maintain res-
piratory function. In mechanical ventilation applications,
attention should be paid to the use of personal protective
equipment, and necessary precautions should be taken to
avoid contamination with aerosols.

There are some limitations to the study that should be
mentioned. One limitation of our study is that it was con-
ducted at a single center. Since it is known that this long-
lasting pandemic has different characteristics in each wave,
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the period of the study should also be considered when
interpreting the results.

Conclusion

In our study, confirming the results of previous studies, the
frequency of shortness of breath was higher than other
symptoms in COVID-19 (+) patients. Risk factors for the
condition in our study included advanced age and chronic
disease. In our study, the most common chronic disease
in COVID-19 (+) patients was HT, followed by DM. In our
study, 0.8% of COVID-19 (+) patients died in the emer-
gency department, and 5.8% of patients were transferred
to the intensive care unit.

During epidemics, it is important for disease control and
protection of individuals to keep emergency department
staff knowledge of triage, diagnosis, and treatment up to
date. Patients admitted to the emergency department
with a diagnosis and suspicion of COVID-19 should be
correctly identified, and their triage performed quickly and
efficiently. It is anticipated that the results of this study will
contribute to the literature on the diagnosis and triage of
COVID-19 in emergency departments.

Ethics Committee Approval

This study approved by the Istanbul University - Cerrah-
pasa Non-Interventional Clinical Research Ethics Commit-
tee (Date: 15.02.2021, Decision No: 2020/49).

Informed Consent
Retrospective study.
Peer-review

Externally peer-reviewed.
Authorship Contributions

Concept: S.§., Z.T; Design: SS., Z.T,, E.Y,; Supervision:
Z.T, EY,; Data collection: S.§.; Analysis: S.S., Z.T, E.Y,
E.D.K.T; Literature search: S.§., E.DK.T; Writing: S..,
E.DK.T, Z.T, E.Y; Critical revision: Z.T,, E.Y.

Conflict of Interest

None declared.

REFERENCES

1. ZhuN, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel coro-
navirus from patients with pneumonia in China, 2019. N Engl ] Med
2020;382:727-33. [CrossRef ]

2. Salzberger B, Buder F, Lampl BT, Ehrenstein B, Hitzenbichler F,
Holzmann T, et al. Epidemiology of SARS-CoV-2/COVID-19.
Gastroenterologe [Article in German] 2020;15:443—51. [CrossRef]

3. WHO. Director-General's opening remarks at the media briefing on
COVID-19. Available at: https://www.who.int/director-general/
speeches/detail/who-director-general-s-opening-remarks-at-the-
media-brief ing-on-covid-19---11-march-2020 Accessed Sep 25,
2020.

4. Zhang]JJ, Dong X, Cao YY, Yuan YD, Yang YB, Yan YQ, et al. Clin-
ical characteristics of 140 patients infected with SARS-CoV-2 in
Wauhan, China. Allergy 2020;75:1730—41. [CrossRef]

5. Pascarella G, Strumia A, Piliego C, Bruno F, Del Buono R, Costa E et

al. COVID-19 diagnosis and management: A comprehensive review.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

J Intern Med 2020;288:192-206. [CrossRef]

Zhou EYuT,DuR, Fan G, Liu Y, Liu Z, et al. Clinical course and risk
factors for mortality of adult inpatients with COVID-19 in Wuhan,
China: A retrospective cohort study. Lancet 2020;395:1054-62.
[CrossRef]

Hui DS, Azhar EI, Madani TA, Ntoumi F, Kock R, Dar O, et al. The
continuing 2019-nCoV epidemic threat of novel coronaviruses to
global health - The latest 2019 novel coronavirus outbreak in Wuhan,
China. Int J Infect Dis 2020;91:264—6. [CrossRef |

Yiiriimez Y, Alagam M. Covid-19 and management in emer-
gency service. ] Biotechnol Strateg Heal Res [Article in Turkish]
2020;4:116—122. [CrossRef]

Spagnolo PA, Manson JAE, Joffe H. Sex and gender differences in
health: What the COVID-19 pandemic can teach us. Ann Intern
Med 2020;173:385—6. [CrossRef

Abate BB, Kassie AM, Kassaw MW, Aragie TG & Masresha SA. Sex
difference in coronavirus disease (COVID-19): A systematic review
and meta-analysis. BM] Open 2020;10:¢040129. [CrossRef]
Tanyeri A. RT-PCR results and chest CT imaging features in pa-
tients hospitalized to Yozgat City Hospital with COVID-19 Suspi-
cion. Ankara Med J 2021;21:99-114. [CrossRef |

Gémez-Ochoa SA, Franco OH, Rojas LZ, Raguindin PF, Roa-
Diaz ZM, Wyssmann BM, et al. COVID-19 in health-care work-
ers: A living systematic review and meta-analysis of prevalence,
risk factors, clinical characteristics, and outcomes. Am J Epidemiol
2021;190:161-75. [CrossRef ]

Shah ASV, Wood R, Gribben C, Caldwell D, Bishop J, Weir A, et al.
Risk of hospital admission with coronavirus disease 2019 in health-
care workers and their households: Nationwide linkage cohort study.
BM]J 2020;371:m3582. [CrossRef]

Nguyen LH, Drew DA, Joshi AD, Guo CG, Ma W, Mehta RS, et
al. Risk of Covid-19 among frontline healthcare workers. medRxiv
2020;4:20084111.

Bao C, Liu X, Zhang H, Li Y, Liu J. Coronavirus disease 2019
(COVID-19) CT findings: A systematic review and meta-analysis. J
Am Coll Radiol 2020;17:701-9. [CrossRef ]

Xie X, Zhong Z, Zhao W, Zheng C, Wang F, Liu J. Chest CT for
typical coronavirus disease 2019 (COVID-19) pneumonia: Rela-
tionship to negative RT-PCR testing. Radiology 2020;296:e41-5.
[CrossRef]

Dos Santos PG, Vieira HCVS, Wietholter V, Gallina JP, Andrade
TR, Marinowic DR, et al. When to test for COVID-19 using re-
al-time reverse transcriptase polymerase chain reaction: A systematic
review. Int J Infect Dis 2022;123:58—69. [CrossRef]

O'Reilly GM, Mitchell RD, Rajiv B, Wu ], Brennecke H, Brichko
L, et al. Epidemiology and clinical features of emergency depart-
ment patients with suspected COVID-19: Initial results from the
COVID-19 Emergency Department Quality Improvement Project
(COVED-1). Emerg Med Australas 2020;32:638—45. [CrossRef |
Alizadehsani R, Alizadeh SZ, Behjati M, Roshanzamir Z, Hussain
S, Abedini N, et al. Risk factors prediction, clinical outcomes, and
mortality in COVID-19 patients. ] Med Virol 2021;93:2307-20.
[CrossRef]

Guo W, LiM, Dong Y, Zhou H, Zhang Z, Tian C, et al. Diabetes is a
risk factor for the progression and prognosis of COVID-19. Diabetes
Metab Res Rev 2020;36:€3319. [CrossRef]

Yan Y, Yang Y, Wang F, Ren H, Zhang S, Shi X, et al. Clinical char-
acteristics and outcomes of patients with severe COVID-19 with
diabetes. BMJ Open Diabetes Res Care 2020;8:e001343. [CrossRef ]
Guan W, Ni Z, Hu Y, Liang W, Ou C, He ], et al. Clinical char-
acteristics of coronavirus disease 2019 in China. N Engl ] Med
2020;382:1708-20. [CrossRef |


https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.1007/s11377-020-00479-y
https://doi.org/10.1111/all.14238
https://doi.org/10.1111/joim.13091
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1016/j.ijid.2020.01.009
https://doi.org/10.34084/bshr.721971
https://doi.org/10.7326/M20-1941
https://doi.org/10.1136/bmjopen-2020-040129
https://doi.org/10.5505/amj.2021.57805
https://doi.org/10.1093/aje/kwaa191
https://doi.org/10.1136/bmj.m3582
https://doi.org/10.1016/j.jacr.2020.03.006
https://doi.org/10.1148/radiol.2020200343
https://doi.org/10.1016/j.ijid.2022.06.037
https://doi.org/10.1111/1742-6723.13540
https://doi.org/10.1002/jmv.26699
https://doi.org/10.1002/dmrr.3319
https://doi.org/10.1136/bmjdrc-2020-001343
https://doi.org/10.1056/NEJMoa2002032

Sanal. Clinical characteristics of COVID-19 patients

319

23.

Wei Y, Zeng W, Huang X, Li ], Qiu X, Li H, et al. Clinical character-
istics of 276 hospitalized patients with coronavirus disease 2019 in
Zengdu District, Hubei Province: A single-center descriptive study.
BMC Infect Dis 2020;20:549. [CrossRef |

27.

A systematic review and meta-analysis. Int ] Infect Dis 2020;94:91-5.
[CrossRef]

Goldstein E, Lipsitch M, Cevik M. On the effect of age on the trans-
mission of SARS-CoV-2 in households, schools, and the community.
J Infect Dis 2021;223:362-9. [CrossRef]

24. Zhang ], Wang X, Jia X, Li ], Hu K, Chen G, et al. Risk factors for
disease severity, unimprovement, and mortality in COVID-19 pa- 28. Chang R, Elhusseiny KM, Yeh YC, Sun WZ. COVID-19 ICU and
tients in Wuhan, China. Clin Microbiol Infecc 2020:26:767—72. mechanical ventilation patient characteristics and outcomes - A sys-
[CrossRef] tematic review and meta-analysis. PLoS One 2021;16:¢0246318.

- [CrossRef]

25. E iA, i E, Pirb h N, Akbari A. Preval f un-
5. Emami A, Javanmardi E Pirbonye ant revaence ot un 29. Ciceri F, Castagna A, Rovere-Querini P, De Cobelli F, Ruggeri A,

derlying diseases in hospitalized patients with COVID-19: A system-

i 4 > ) 4 Galli L, et al. Early predictors of clinical outcomes of COVID-19 out-
atic review and meta-analysis. Arch Acad Emerg Med 2020;8:e35. break in Milan, Italy. Clin Immunol 2020;217:108509. [CrossRef]
(CrossRef] 30. Koktiirk N, Babayigit C, Kul S, Cetinkaya PD, Nayci SA, Baris SA,

Y18 Yy 4

26.

Yang ], Zheng Y, Gou X, Pu K, Chen Z, Guo Q, et al. Prevalence of
comorbidities and its effects in patients infected with SARS-CoV-2:

et al. The predictors of COVID-19 mortality in a nationwide cohort
of Turkish patients. Respir Med 2021;183:106433.

/

Acil Servise COVID-19 Semptomlan veya Suphesi ile Basvuran Hastalann Klinik
Ozelliklerinin Degerlendirilmesi

Amag: Acil servisler; diinya gapinda bir pandemi olarak ilan edilen COVID-19 enfeksiyonunun yonetiminde ilk adim olmustur. Bu ¢alisma,
COVID-19 enfeksiyonu siiphesi veya semptomlari ile acil servise bagvuran hastalarin klinik 6zelliklerini belirlemeyi amaglamaktadir.

Gereg ve Yontem: Galismamizin érneklemini Eyliil-Aralik 2020 tarihleri arasinda istanbul'da iigiincii basamak bir hastanenin acil servisine
COVID-19 semptomu veya siiphesi ile bagvuran 18 yas ve iizeri hastalar olusturmustur. RT-PCR test sonucu pozitif olan 500 hasta ile negatif
olan 500 hasta galismaya dahil edildi. Hastalarin verileri hastanenin bilgi yonetim sistemi araciligiyla retrospektif olarak degerlendirildi.

Bulgular: COVID-19 (-) hastalarin yas ortalamasi (53.2+18.1) COVID-19 (+) (59.2+18.4) olanlara gére daha diisiiktii (p=0.001). Cinsiyet
(p=0.61) ve meslek (p=0.52) dagilimlari her iki grupta benzerdi. COVID-19 (+) hastalarda nefes darligi ile bagvuru orani (%37.6) COVID-19
(-) gruba (%22) gore daha yiiksekti (p=0.001). Acil serviste 6lgiilen viicut sicakligi COVID-19 (+) hastalarda COVID-19 (-) hastalara gore
daha yiiksekti (p=0.04). SPO, ortalamasi COVID-19 (+) hastalarda (%92.3£9.6) COVID-19 (-) hastalara (%96.2+4.8) (p=0.001) gére daha
diisiik bulundu. Toraks BT’de buzlu cam opasitesi insidanst COVID-19 (+) hasta grubunda (%59.6) COVID-19 (-) hastalara (%47.5) gére daha
yliksek bulundu (p=0.003).

Sonug: Bu calismada, acil servise bagvuran hastalarda COVID-19 enfeksiyonunun klinik &zellikleri literatiir ile karsilagtirildi. COVID-19
enfeksiyonu ile ilgili benzer galigmalarin yapilmasi mevcut literatiiriin giincellenmesi ve yeni verilerin eklenmesi agisindan 6nemlidir. Salginin
teshis ve tedavi siirecini etkin bir sekilde yonetmek igin daha kapsamli galigmalara ve kanitlara ihtiyag vardir.

Anahtar Sozciikler: Acil servis; COVID-19; Coronavirlis Hastaligi; klinik semptomlar; pandemi.
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INTRODUCTION

Alperen Kili¢?

ABSTRACT

Objective: With the announcement of the pandemic, in the era of countries with lock-
down, city quarantines, postponed non-obligatory clinical appointments, and curfew, the
importance of the shift of health-care services to virtual environment increased. In this
study, it was aimed to interpret the search volumes of “telepsychiatry” and “online therapy”
topics, one of the telemental health services, based on Google Trends, to evaluate the health
seeking behavior in society and the demand for telemental health services.

Methods: Google Trends is a free to access tool that provides relative volume of the terms
that people searched in Google engine. Relative Search Volumes on two topics, Telepsychia-
try and Online Counseling, were obtained through Google Trends. Search titles are used as
“topics” since they represent a group of terms in any language that Google trends covers.

Results: Relative search results were evaluated as before and after the pandemic, on-
line therapy and telepsychiatry. Comparisons that not normally distributed were assessed
through Mann—Whitney U test. The search volume for telepsychiatry and online therapy
after the pandemic increased significantly compared to before the pandemic (p<0.05). When
search volumes in both before and after the pandemic were compared, interest to online
therapy was superior than telepsychiatry in both periods (p<0.05).

Conclusion: It could be said that, in time periods like pandemics and the cases that people
cannot reach conventional mental health support, if the issues in legal, ethical, technical,
therapeutic relationship, and professionalism could be overcome, the interest in telemental
health would increase.

appointment-only patient admission and social distance.l!
Organizations such as the American College of Surgeons
and the Centers for Medicare and Medicaid Services

Cases of pneumonia of unknown etiology were first re-
ported in December 2019 in Wuhan, China. The isolation
of a new type of coronavirus Severe Acute Respiratory
Syndrome (SARS) CoV-2 was announced by the Chinese
Government in January 2020. Due to the rapidly spreading
epidemic affecting the whole world, it was declared a pan-
demic by the World Health Organization.l'? Considering
its contagiousness, the quantity of patients infected, and
the clinical spectrum it revealed, the ongoing COVID-19
outbreak has had more serious consequences than pan-
demics such as pandemic influenza and the SARS.? With
the declaration of the pandemic, several governments im-
posed restrictions on access to routine health services to
prevent the spread of the virus and to combat the health
burden caused by the virus. To reduce crowding and the
risk of contamination in hospitals, guidelines have been es-
tablished in our country with recommendations such as

have both expressed concerns about postponing routine
healthcare and elective surgeries.*! To meet the health
needs of the communities, the existing health services and
policies were modified.®”! There have been promising re-
search and publications that show how telehealth services
help public health and reduce transmission.”#! It might be
argued that shifting health services to the virtual world
was a necessary shift in this period when many countries
were implementing lockdowns, cities were under quaran-
tine, non-essential clinical meetings were postponed and
curfews were implemented.?!

Studies on the rising prevalence of mental health problems
such as anxiety, depression, and panic disorder as a result
of the mandatory social isolation and stringent quarantine
rules during this time, in addition to the uncertainty re-
garding the prevalence and risks of the contagiousness of
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COVID-19, have been conducted.'®' In addition, it may
be claimed that the pandemic caused negative emotions in
people and people who are afraid of being alone socially
faced with a “mental health pandemic” given the significant
changes in living situations.l'2 The implementation of mea-
sures to contain the pandemic, such as quarantine, social
isolation, and social distancing, has affected the dynamics
of social connections, including between those individuals
who provide and receive mental health treatment during
the pandemic.l'*'®l The emergence of this pandemic in
the digital age has raised the use of “telemental health”
services, which include terms such as “online therapy,”
“online counseling,” and “online psychotherapy,” where in-
teraction with a qualified psychologist or psychotherapist
is provided through remote access. The above-mentioned
services include telemedicine applications, telepsychiatry
applications, which is a sub-title of telemedicine, and tele-
mental health applications.['*!416-20]

The term infodemiology combines the concept of infor-
mation with epidemiology.?! Traditional epidemiological
data gathering techniques, such as survey studies and
cohort studies, require time to provide information that
may be used to improve public health-related policy.?" In-
fodemiology’s goal is to use the electronic information’s
distribution and factors that influence it, particularly on-
line or among a population, to inform public health and
policy.?'l Every online search for health-related informa-
tion leaves a digital footprint on the Internet.?'?2 There
are studies showing that people’s search patterns before
seeking medical attention for health issues are indicative
of their health-seeking practices.?">1 An important goal
of infodemiology research is to evaluate information and
communication models that relate to epidemiological data
or are useful for promoting public health and policymak-
ing in this area.?! In this approach, we believed that by
looking at search data for the “telemental health” service
globally and in our country, we might learn more about
the demands and needs of the societies for these services.
To the best of our knowledge, although telemental health
services including telemedicine, online therapy, and online
counseling are not legally regulated in Tiirkiye, certain pri-
vate organizations, institutes, or single professionals work-
ing in the mental health sector are progressively providing
telemental health services. This makes it reasonable to
presume that individuals in our country and throughout
the world are searching online for telemental health ser-
vices.

This study aims to examine the change in the interest and
demand for telemental health services during the pan-
demic, using the relative search volume (RSV) data ob-
tained through Google Trends™ using the search topics
“telepsychiatry” and “online therapy.”’

MATERIALS AND METHODS

Google Trends is an open public tool that provides the
RSV that people search for in the Google search engine.

Google Trends searches have “search term” and “topic”
options. 2 “Search term” results for all keywords con-
taining the selected term, while “topics” refers to a group
of terms that share the same concept in any language.
(2124 It is scored from O to 100, and higher scores indicate
more interest.*?*l A value of 0 indicates low search vol-
umes that were not included in the results, not that the
topic was not searched.?! Due to the global impact of
the COVID-19 pandemic, “online therapy” and “telepsy-
chiatry” topics, which search for equivalents in different
languages, were used instead of “search terms.” To mini-
mize the impact of the development of technology on our
study, it was thought that it would be more acceptable to
base it only on the 4-year period. The date range January
01,2018 — December 31, 2021 has been selected. To bet-
ter understand the impact of the pandemic, the date range
of January |, 2018 - December 31, 2021, when access to
health institutions was limited, was selected and the sub-
ject of “telepsychiatry” was put into a second evaluation.
The rationale for this was that the demand for telepsychi-
atry services would decrease over time, as the measures
taken against the pandemic would decrease over time. The
reason for not making a second call when receiving “online
therapy” is that such services were offered outside the
hospital and in restricted areas and this service could con-
tinue independently of the process. The weekly data from
Google Trends were compared under separate headings
for “Worldwide” and “Tiirkiye” before and after March 15,
2020, which might be chosen as the date that is the clos-
est to March |1, 2020, when a pandemic was proclaimed.
Weekly RSV values were compared as opposed to daily
ones since they were retrieved weekly (daily data is only
available if an 8-month timeframe is chosen). The data
were obtained by querying the subject headings through
Google Trends on June 20, 2022, June 24, 2022, and June
25, 2022.

Although Google Trends contains personal information,
it is nevertheless accessible to the general public. Use of
this data is permitted without restriction. As with other
research using Google Trends, no personal information
was used in the study, which was also carried out without
ethics committee approval.l?>%!

Statistical Evaluation

Statistics Package for the Social Sciences (SPSS V22.0) was
used to conduct the study’s statistical analysis (Armonk,
New York, USA). According to topic headings and time
periods, the RSV values’ median, mean, and standard de-
viations were calculated. The Kolmogorov—Smirnov test
was used to examine whether or not the RSV scores were
regularly distributed. The Mann—Whitney U test was uti-
lized to compare groups. The statistical significance level
was determined as p<0.05.

Data Access and Reporting

On June 20, 2022, June 24, and June 25, 2022, the data on
the search volumes by interest and region over time were
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downloaded in the form of.csv files from the accessible
reporting page after choosing the search topics and period
on Google Trends (https://trends.google.com/trends/).

RESULTS

Comparisons of the data obtained when the topics “on-
line therapy” and “telepsychiatry” were searched compar-
atively and separately in Google Trends and the relative
volume averages before and after the pandemic between
January 1, 2018, and December 31, 2021, in the “World-
wide” category are given in the (Tables | and 2). Before the
pandemic, the relative volume mean of the topic “telepsy-
chiatry” was 28.62+7.91 globally, while it was 32.32+15.31
during the pandemic. No significant difference was ob-

served between pre- and post-pandemic telepsychiatry
RSV scores between January |, 2018, and December
31, 2021, worldwide (p=0.356) (Table I). While the rel-
ative volume average of the “online therapy” topic was
35.01+5.80 before the pandemic, it was 64.00+10.24 dur-
ing the pandemic. During the global pandemic, there was
a statistically significant increase in online searches regard-
ing online therapy (p<0.001) (Table ). When compared
before and after the pandemic in Tiirkiye, searches for
“online treatment” subject were identified at a significant
rate, similar to the rest of the world (p<0.001) (Table 3).
When the RSV values for telepsychiatry were examined
between January 01, 2018 and March 31, 2021, a significant
difference was found (p<0.001) (Table 4). When the full
4-year period, pre-pandemic, and post-pandemic periods

Table I. Comparison of Relative Search Volume in “World” before and after the pandemic between 01.01.2018 - 31.12.2021
RSV TYPE Pre-pandemic Post-pandemic

Mean * SD/median Mean * SD/median Y4 p
RSV (Telepsychiatry) 28.62+7.91/29.00 32.32+15.31/28.50 -.923 0.356

RSV (Online therapy) 35.01£5.80/35.50

64.00+10.24/62.00 -12.358 0.000*

RSV: Relative Search Volume, SD: Standart deviation. *p<0.0001. RSV comparison of online therapy and telepsychiatry before and after the pandemic

was made with the Mann-Whitney U test.

Table 2. Comparison of groups in “World” according to the period between 01.01.2018 - 31.12.2021
Period RSV (Telepsychiatry) RSV (Online therapy)

Mean * SD/median Mean * SD/median Z p
Pre-pandemic 3.1940.96/3.00 34.93+5.87/35.50 -13.137 0.000*
During the pandemic 4.03+4.41/3.00 63.88+10.22/61.00 -11.910 0.000*
The entire duration 3.5743.07/3.00 48.01+16.56/42.00 -17.655 0.000*

RSV: Relative search volume, SD: Standard deviation. ¥p<0.000.Online therapy and telepsychiatry. RSV comparison with the Mann-Whitney U test.

Table 3.

Comparison of online therapy RSV values in Turkey before and after the pandemic between 01.01.2018 - 31.12.2021

RSV TYPE Pre-pandemic (Turkey)

Mean * SD/median

Post-pandemic (Turkey)

Mean * SD/median V4 p

RSV (Online therapy) 8.07+6.51/5.00

32.76+18.09/31.50 -10.640 0.000*

RSV: Relative search volume, SD: Standard deviation. * p<0.0001. RSV comparison of online therapy before and after the pandemic was made with

the Mann-Whitney U test.

Table 4. Comparison of telepsychiatry RSV values worldwide between 01.01.2018 and 31.03.202| before and after the pan-
demic
RSV TYPE Pre-pandemic (World) Post-pandemic (World)
Mean £ SD/median Mean * SD/median Z P
RSV (telepsychiatry) 31.44+9.16/33.00 41.51%17.73/ 37.00 -3.522 0.000*

RSV: Relative search volume, SD: Standard deviation. * p<0.0001. Telepsychiatry RSV comparison with the Mann-Whitney U test.
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were studied independently from the telepsychiatry RSV,
the RSV of “online therapy” as a topic was significantly
higher than the search volume of “telepsychiatry” glob-
ally (p<0.001) (Table 2). The amount of telepsychiatry
searches conducted in Tiirkiye throughout the pre- and
post-pandemic phases within the time frame we chose
could not be observed due to the lack of available data.
When the online therapy search volume was compared
across Tirkiye, the RSV was 8.07+6.51 before the pan-
demic and 32.76£18.09 during the pandemic. Online ther-
apy search volume was found to be significantly higher dur-
ing the pandemic in Tiirkiye compared to before (p<0.001)
(Tables | and 3).

The search volume for online therapy was significantly
higher when compared to the search volume for telepsy-
chiatry throughout the entire period, before and after the
pandemic (p<0.001) (Tables 2-4).

DISCUSSION

After March 2020, the start of the pandemic, search vol-
umes indicating interest in “online therapy” and “telepsy-
chiatry” services globally increased. The rise in this activity
might be brought on by an unprecedented decrease in ac-
cess to medical resources and the health workers at risk.
13271 The fact that social isolation and quarantine have been
found to be the most effective ways to slow the spread
of the COVID-19, as well as the guidance of some states
concerning the use of telemedicine applications to remain
at home during this process, as well as their attempts to
reform or loosen the laws in this area, might be additional
factors that have increased interest in the field of telemen-
tal health around the globe.®?1 As another factor explain-
ing the rising interest in telemental health fields offering
to fulfill this demand, our study findings are supported by
the analysis of the steps taken to prevent the pandemic
and the issues that cause individuals to seek mental health
services.l'"'"] Given this information, it is understandable
why there has been a rising global demand for telehealth
services as well as associated “telepsychiatry” and “online
therapy” services.

In the area of telepsychiatry, Tirkiye lacked sufficient data
that allow meaningful comparison. Insufficient data can be
interpreted as the interest in telepsychiatry practices in
Tirkiye is not sufficient. The fact that the level and suit-
able services are not provided to fulfill the demand of the
society or that the society is unaware of these services
may be one of the causes of the lack of searches in the
field of telepsychiatry. Considering the indicators for the
number of individuals using the Internet and households
in the “Survey on Information and Communication Tech-
nology Usage in Households and by Individuals” (2020),
it can be deduced that the society should have access to
remote health services such as online therapy and telepsy-
chiatry (for 2020, the households with the Internet access
was 90.7%).28l However, the pandemic has accelerated this
process, rendering it inevitable that problems would arise.

These factors can be categorized into three main cate-
gories, according to a review: Organizational factors (fi-
nancing requirement and deployment of appropriate soft-
ware, training, and workflow integration), technological
factors (data privacy and access, data security, internet ac-
cess and quality, availability of information technology, and
high-speed internet), and social factors (the practitioner’s
license requirement, insurance, and reimbursement poli-
cies, as well as who is eligible for them and under what
circumstances).?” |n addition to these obstacles, the belief
that mental health-care professionals cannot empathize
enough to provide therapeutic alliance through video con-
ferencing; that they would not be able to recognize non-
verbal cues; and that the possibility of not paying attention
to details during the interview may negatively affect the
patient-physician relationship may have limited the service
provided in the field of telepsychiatry, preventing the de-
mand and promotion of the field.?*3% Although there is
little interest in the field of telepsychiatry, the increase in
the search data on “online therapy” in Tiirkiye with the
pandemic can be considered as another finding that shows
that people are turning to online counseling services.

The findings of our study suggest that throughout the pan-
demic, both internationally and in our country, there has
been a rise in people searching for “online therapy.” When
the post-pandemic period is regarded to be | year, there
is a significant increase in the phrase “telepsychiatry,” but
when the process is considered to be 2 years, there is no
discernible increase. This change in the findings can be ex-
plained by the ease of access to psychiatric services, which
include pharmacotherapy services, and which can also be
obtained from hospitals, during the normalization process.
Another reason might be that as the normalization process
continues, patients or medical professionals who provide
telepsychiatry services prefer face-to-face meetings.

In general, telemental health services are generally practi-
cal, readily accessible, and affordable, which offer solutions
in rural regions and other places where access to health
services is challenging, as well as their ability to maintain
social distance, and being able to be used in situations
where crowds must be avoided.[30] Considering these ad-
vantages, it can be thought that the dissemination of such
practices will contribute to public health.

The Google Trends data utilized in this study are dynamic,
so even if the same dates are chosen with data acquired
at a different time, the RSV may be different. As a result,
the results may alter when using data collected at other
periods. The following conditions might be regarded as the
limitations of this study: Despite comparing search data
from across the world and in our country, it was unable to
determine how different legal systems and cultural norms
in other countries affected people’s behavior while seek-
ing health; because Google Trends does not give search
data based on population characteristics, it is impossible
to evaluate subgroups; since the data are released once a
week, comparisons are done using the most recent week
rather than the precise date of March | |. Another limita-
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tion of the study is the possibility that search results may
include terms other than telemental health services.

When the demand for online therapy and telepsychiatry
applications is interpreted with Google Trends data, we
can interpret this increasing demand, which emerged af-
ter the pandemic, as a sign that telepsychiatry applications
can take their place in mental health services permanently
and may be demanded if the legal, ethical, technical, ther-
apeutic relationship, and professionalism-related problems
that are incompatible with the traditional health system
are resolved.

Consequently, it is plausible to think that creating future
health policies in line with the digital world, as well as
arranging the necessary infrastructure and educational
services in light of data obtained through infodemiology
approaches, would be more useful and faster.

Informed Consent
Retrospective study.
Peer-review

Externally peer-reviewed.
Authorship Contributions

Concept: M.B.G., A K,; Design: M.B.G., A.K.; Supervision:
M.B.G., AKK; Fundings: M.B.G.; Data: M.B.G., A K.; Analy-
sis: M.B.G., A.K;; Literature search: M.B.G., A.K.; Writing:
M.B.G., AK,; Ciritical revision: M.B.G., A.K.

Conflict of Interest

None declared.

REFERENCES

1. WHO. Virtual press conference on COVID-19. Available at: heeps://
www.who.int/docs/default-source/coronaviruse/transcripts/who-
audio-emergencies-coronavirus-press-conference-full-and-final
11mar2020.pdf?sfvrsn= cb432bb3_2. Accessed April 8, 2021.

2. Lipsitch M, Swerdlow DL, Finelli L. Defining the Epidemiology of
Covid-19 - Studies Needed. N Engl ] Med 2020;382:1194-6.

3. T.C. Saglik Bakanlig1. Covid-19 Pandemisinde Saglik Kurumlarinda
Calisma Rehberi Ve Enfeksiyon Kontrol Onlemleri. Available at:
https://covid19.saglik.gov.tr/Eklenti/40282/0/ covid19-saglikkurum-
larindacalismarehberiveenfeksiyonkontrolonlemleripdf.pdf. Accessed
April 8,2021.

4. American College of Surgeons. COVID-19: Recommendations for
management of elective surgical procedures. Available at: https://
www.facs.org/covid-19/clinical-guidance/elective-surgery. Accessed
April 8, 2021.

5. Centers for Medicare and Medicaid Services. Non-Emergent, Elec-
tive Medical Services, and Treatment Recommendations. Available
at:  https://www.cms.gov/files/document/cms-non-emergent-elec-
tive-medical-recommendations.pdf. Accessed April 8, 2021.

6. Hassan A, Mari Z, Gatto EM, Cardozo A, Youn J, Okubadejo
N et al. International Telemedicine Study Group Global survey
on telemedicine utilization for movement disorders during the
COVID-19 pandemic. Mov Disord 2020;25:1701-11. [CrossRef]

7. Fagherazzi G, Goetzinger C, Rashid MA, Aguayo GA, Huiart
L. Digital health strategies to fight COVID-19 wotldwide: chal-
lenges, recommendations, and a call for papers. ] Med Internet Res

2020;22:19284. [CrossRef ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Demeke HB, Pao LZ, Clark H, Romero L, Neri A, Shah R et al.
Telehealth Practice Among Health Centers During the COVID-19
Pandemic - United States, July 11-17.MMWR Morb Mortal Wkly
Rep 2020;69:1902-5. [CrossRef ]

Arshad Ali S, Bin Arif T, Maab H, Baloch M, Manazir S, Jawed E
Ochani RK. Global Interest in Telehealth During COVID-19 Pan-
demic: An Analysis of Google Trends™. Cureus 2020;12:10487.

Lei L, Huang X, Zhang S. Comparison of prevalence and associated
factors of anxiety and depression among people affected by versus
people unaffected by quarantine during the covid-19 epidemic in
southwestern China. Med Sci Monit 2020;26:¢924609. [CrossRef ]
Xiong J, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L, et al. Impact
of COVID-19 pandemic on mental health in the general population:
a systematic review. ] Affective Disord 2020;277:55-64. [CrossRef |
Luca RD, Calabro R S. How the COVID-19 pandemic is changing
mental health disease management: The growing need of telecounsel-
ing in Italy. Innov Clin Neurosci 2020;17:16-7.

Mahmood S, Hasan K, Colder Carras M, Labrique A. Global Pre-
paredness Against COVID-19: We Must Leverage the Power of Dig-
ital Health, JMIR Public Health Surveill 2020;6:¢18980. [CrossRef |
ZhouJ, Liu L, Xue P, Yang X, Tang X. Mental health response to the
COVID-19 outbreak in China. Am J Psychiatry 2020;177:574-75.
Wilder-Smith A, Freedman DO. Isolation, quarantine, social dis-
tancing and community containment: pivotal role for old-style public
health measures in the novel coronavirus (2019-nCoV) outbreak. J
Travel Med 2020;27:taaa020. [CrossRef |

Békés V, Doorn KA. Psychotherapists’ attitudes toward online
therapy during the COVID-19 pandemic. ] Psychother Integr
2020;30:238-47. [CrossRef ]

Cipolletta S, Mocellin D. Online counseling: An exploratory survey
of Italian psychologists” attitudes towards new ways of interaction.
Psychother Res 2017;28:1. [CrossRef]

Chen JA, Chung WJ, Young SK, Tuttle MC, Collins MB, Darghouth
SL et al. COVID-19 and telepsychiatry: Early outpatient experiences
and implications for the future. Gen Hosp Psychiatry 2020;66:89-95.
Connolly SL, Miller CJ, Lindsay JA, Bauer MS. A systematic review
of providers'attitudes toward telemental health via videoconferencing.
Clin Psychol (New York) 2020;27:10.1111/cpsp.12311. [CrossRef]
Langarizadeh M, Tabatabaei MS, Tavakol K, Naghipour M, Rostami
A, Moghbeli F. Telemental Health Care, an Effective Alternative to
Conventional Mental Care: a Systematic Review. Acta Inform Med
2017;25:240-6. [CrossRef]

Eysenbach G. Infodemiology and infoveillance: framework for an
emerging set of public health informatics methods to analyze search,
communication, and publication behavior on the Internet. ] Med In-
ternet Res 2009;11:e11. [CrossRef]

Tana JC, Kettunen ], Eirola E, Paakkonen H. Diurnal Variations of
Depression-Related Health Information Seeking: Case Study in Fin-
land Using Google Trends Data. JMIR Ment Health 2018;5:e43.
Chu JT, Wang MP, Shen C, Viswanath K, Lam TH, Chan SSC.
How, when, and why people seek health information online: qualita-
tive study in Hong Kong. Interact ] Med Res 2017;6:e24. [CrossRef ]
Mavragani A, Ochoa G. Google Trends in infodemiology and in-
foveillance: methodology framework. JMIR Public Health Surveill
2019; 5:e13439.

Kardes S, Kardes E Seasonality of bruxism: evidence from Google
Trends. Sleep Breath 2019;23:695-701. [CrossRef ]

Kardes S, Kuzu AS, Pakhchanian H, Raiker R, Karagiille M. Popu-
lation-level interest in anti-rheumatic drugs in the COVID-19 era:
insights from Google Trends. Clin Rheumatol 2021;40:2047-55.
Bokolo AJ. Exploring the adoption of telemedicine and virtual soft-
ware for care of outpatients during and after COVID-19 pandemic.


https://doi.org/10.1002/mds.28284
https://doi.org/10.2196/19284
https://doi.org/10.15585/mmwr.mm6950a4
https://doi.org/10.12659/MSM.924609
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.2196/18980
https://doi.org/10.1093/jtm/taaa020
https://doi.org/10.1037/int0000214
https://doi.org/10.1080/10503307.2016.1259533
https://doi.org/10.1111/cpsp.12311
https://doi.org/10.5455/aim.2017.25.240-246
https://doi.org/10.2196/jmir.1157
https://doi.org/10.2196/ijmr.7000
https://doi.org/10.1007/s11325-019-01787-6

GuUrcan. “Online therapy” and “telepsychiatry” in Pandemic 325

Ir ] Med Sci 2020;190:1-10. [CrossRef ] telepsychiatry: clinicians as gatekeepers. Mayo Clinic Proceedings
28. Tirkiye Istatistik Kurumu. Hanehalki-Bilisim-Teknolojileri-(BT)- 2019;94:2510-23. [CrossRef |

Kullanim Arastirmast. Available at: https://data.tuik.gov.tr/Bulten/ 30. Yildiz M, Giircan MB, Esen D, Yagar H. Letter to the Editor:

Index?p=Hanehalki-Bilisim-Teknolojileri-(BT)-Kullanim-Arastit- Tele-Psychiatry Implementation In A University Hospital During

asi-2020-33679. Accessed April 8, 2021. The Covid-19 Pandemic. Turk Psikiyatri Derg 2021;32:148-50.
29. Cowan KE, McKean AJ, Gentry MT, Hilty DM. Barriers to use of [CrossRef]

/
Covid-19 Pandemisinde “Online Terapi” ve “Telepsikiyatri”Konulannin Google Trends

Verileri Uzerinden Degerlendirilmesi

Amag: Pandemi ilaniyla birlikte gok sayida tilkenin kapandigi, sehirlerin karantina altina alindigi, zorunlu olmayan klinik gérismelerin ertelen-
digi, sokaga ¢ikma yasagi olan bu dénemde saglik hizmetlerinin sanal ortama kaymasinin 6nemi artti. Bu galismada, tele ruh saghg hizmetle-
rinden olan “telepsikiyatri” ve “online terapi” konularinin Google Trends iizerinden erigilen arama hacimlerinin yorumlanarak toplumun saglik
arama davranigi ve tele ruh saghgi hizmetlerine yonelik talebin yorumlanmasini amaglamaktadir.

Gereg ve Yontem: Google Trends, insanlarin Google motorunda aradiklari géreli terim hacmini saglayan, herkesin erisimine agik bir aragtir.
Google Trends aracilig ile telepsikiyatri (telepsychiatry) ve online terapi (online counselling) bagliklari olan iki konu lzerinde goreli arama
hacimleri elde edildi. Arama bagliklari herhangi bir dilde bir grup terimi temsil etmesi sebebi ile konu olarak kullanildi.

Bulgular: Goreli arama hacimleri pandemi 6ncesi ve sonrasi, online terapi ve telepsikiyatri olamak tizere degerlendirildi. Normal dagilima
uymayan goreli arama hacim karsilagtirmalari Mann-Whitney U testi ile karsilastirildi. Pandemi sonrasi telepsikiyatri ve online terapiye yonelik
arama hacmi pandemi 6ncesine gére anlaml diizeyde artmistir (p<0.05). Hem pandemi 6ncesi hem pandemi sonrasi arama hacimleri karsilag-
trildiginda online terapiye yonelik ilginin her iki dbnemde telepsikiyatriye gére daha yiiksek oldugu gérildu (p<0.05).

Sonug: Yasal, etik, teknik, teropatik iligki ve profesyonellik ile ilgili sorunlarin agilmasi halinde pandemi gibi halk sagligi sorunlarda ve kisilerin
geleneksel yontemlerle ruh saghg destegi alamayacagi durumlarda tele ruh saghig hizmetlerine olan ilgisinin artabilecegi sGylenebilir.

Anahtar Sozciikler: Google trends; infodemiyoloji; online terapi; telepsikiyatri.
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ABSTRACT

Objective: latrogenic ureteral injuries are critical consequences of pelvic and vaginal surg-
eries that can lead to severe morbidity and even death. Therefore, the purpose of this study
was to evaluate the outcomes of primary laparoscopic repair of ureteral injuries during
laparoscopic hysterectomy (LH).

Methods: Patients who underwent LH between November 2018 and October 2021 were
evaluated retrospectively. Medical records of all patients with ureter injury were reviewed
and their causes of injury, incidence, treatment and follow-up were evaluated.

Results: A total of five patients had ureter injury during laparoscopic surgery. All ureter
injuries immediately repaired during the same operation without conversion to laparotomy
or additional trochar insertion.

Conclusion: Identification of intra-operative urinary tract injury during gynecological op-
erations allows for appropriate and immediate repair. The result of the study showed that
gynecologists experienced in endoscopic surgery can successfully and effectively managed
ureteral injury during laparoscopy.

most commonly performed gynecological procedure for
benign uterine disease.’! Unfortunately, ureteral injury

Ureteral injuries are rare and complications, such as uri-
noma, urinary tract infections, ureteral stenosis, and acute
kidney insufficiency, and death may occur with delayed di-
agnosis or mismanagement.['?

Ureteral injury incidence is reported in approximately 5%
of oncologic surgical procedures and about 0.1-1.5% of
benign gynecologic procedures.?l Hysterectomy is the

can be observed during hysterectomy due to the close
course of the ureter to the cervix and uterine artery. La-
paroscopic hysterectomy (LH) has become more popular
and is widely accepted surgical approach due to the de-
crease in length of stay, reduced post-operative analgesic
demand, and faster recovery over conventional methods.
18 A recent meta-analysis showed that there was an in-
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Figure 1. Intraoperative photos of the surgical technique. The
ureter is dissected and released (A). The proximal and distal
ureteral edges were identified, approximated by suturing at the
6 o’clock position. A double J ureteral stent was inserted in the
ureter (B). 3/0 Vicryl sutures were placed at the 9, 12, and 3
o’clock positions (C). Repaired ureteral appearance (D).

creased risk of urinary tract injury in LH compared to ab-
dominal hysterectomy.”l It is of great importance to de-
termine whether urological complications of laparoscopic
surgeries can be properly managed with minimally invasive
surgical approach. Therefore, we aimed to document the
outcomes of the laparoscopic repair of ureteral injuries
during gynecologic surgeries in our clinic.

MATERIALS AND METHODS

The medical records of patients who underwent LH in the
Department of Obstetrics and Gynecology at the Kartal
Dr. Lutfi Kirdar City Hospital, between November 2018
and October 2021 were reviewed. A total of five patients
with ureteral injury during LH were identified. Patients
with comorbidities (cerebrovascular disease, chronic res-
piratory diseases, cardiovascular disease, and coagulopa-
thy) and previous ureteral surgery were excluded from
the study. The research was in line with the principles of
the Declaration of Helsinki. The ethical approval of the
present study has been taken from the local ethics commit-
tee (Approval number: 2021/514/214/24, date: November

30, 2021). Following induction of anesthesia, a lithotomy
position was applied to all patients. After urinary bladder
catheterization, uterine manipulation was performed using
a RUMI Il manipulator and the vaginal cuff was closed us-
ing the intracorporeal method. The same gynecologist sur-
geon with extensive experience in laparoscopy performed
all ureter repairs.

Surgical Techniques

Laparoscopic ureteral repair was postponed to the end
of the surgery due to the possibility of further injuries.
Intraoperative photos of the surgical technique are given
in Figure |. The ureters may be injured during inserting
trocars or dissecting the surrounding urological struc-
tures. Ureteral injuries can be detected and managed dur-
ing surgery. Laparoscopic examination revealed no blad-
der injuries. The ureter repair was carried out without
conversion to laparotomy. There was no need to place
an additional trocar during operation. The proximal and
distal ureteral edges were approximated by suturing at
the 6 o'clock position. After the Double-] ureteral stent
application, 3/0 Vicryl sutures were placed in a clockwise
order. Hemostasis was done, and an abdominal drain was
implanted. The duration of catheterization was 7—10 days.
All patients were monitored for 12 months after stent re-
moval. During clinic visits, patients received a thorough
work-up that included an examination of voiding symp-
toms, urine analysis, and ultrasonography.

RESULTS

There were five patients with iatrogenic ureteral injuries
during total LH procedure over a 3-year period. There
was no conversion to conventional laparoscopy during
operation. The patients’ mean age was 53.8 years (range:
33-66). The mean BMI was 31.7 kg/m2 (range: 25-39).
The baseline characteristics of patients are presented in
Table |. The mean time of ureteral repair was 57.4 min
(range: 42-80). The median duration of hospital stay was
4-7 days. Estimated blood loss was negligible. The removal

Table I. Baseline characteristics
Case-1 Case-2 Case-3 Case-4 Case-5

Age (year) 65 72 56 45

BMI (kg/m2) 28 26 28 29
C-Section 2 2 3 4
Surgery Indications Cervical cancer Myoma Postmenopausal Cervical Endometrioma

bleeding cancer

Ureter Repair Time (minute) 60 55 50 80
Length of Hospital Stay (day) 5 5 7 4
Duration of Ureteral Stenting (day) 10 9 10 7

Complication

No

Urinary tract
infection

Bladder atony

Urinary tract
infection

BMI: Body Mass Index.
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of vesical catheters and the ureteral stents was on the
post-operative 7th—10th day. In the post-operative period,
a catheter-associated urinary tract infection was devel-
oped in two patients and bladder atony developed in one
patient. Since the catheterization lasted for a prolonged
period of time, prophylactic antibiotics were used. A
weekly examination of the urinary system was performed
during the Ist month, followed by a monthly examination
of the urinary system, a urine analysis, and a urine culture
for up to 12 months. None of the patients had any pelvi-
calyceal ectasia. The patients had an uneventful recovery
with normal renal function.

DISCUSSION

Considering the close anatomical proximity between gen-
ital and urinary structures, injury to the urinary tract, in-
cluding the ureter and bladder, is a possible complication
of hysterectomy.”'”? LH is a non-invasive technique com-
pared to abdominal hysterectomy, but a higher risk of uri-
nary tract injury has been reported compared to abdomi-
nal or vaginal hysterectomy.l'! The probability of ureteral
injury in laparoscopic operations varies between 0.2% and
6.0%. Urinary system injuries can be avoided with mastery
of pelvic anatomy and surgical experience.['”

It is important to note that ureter ligation, ureter, and
bladder lacerations are acute complications, whereas
vesicovaginal fistula, ureterovaginal fistula, and renal loss
are chronic complications.['¥ Ureteral injuries may be de-
tected late, but in our cases, ureteral injuries were dis-
covered and immediately repaired intraoperatively. The
diagnosis and management of ureteral injuries at the time
of injury reduce morbidity.['¥

Most patients with urinary tract injuries may have no risk
factors. However, the risk of ureteral injury is character-
ized by a 2-fold increase in endometriosis cases. Apart
from endometriosis, a number of pathological conditions
disturb the urinary tract anatomy, which increases the risk
of injury. These conditions include tubo-ovarian abscess,
huge pelvic tumors, obesity, fibroids, prior surgical pro-
cedures, radiation to pelvic region, and congenital disor-
ders of urinary tract.l'! The risk factors in our case series
were leiomyoma, endometrioma, and a history of C-sec-
tion, and it is hypothesized that the anatomical structural
change linked with these caused ureteral damage.

A prophylactic ureteral catheter was not placed in any of
our patients with ureteral injury. Feng et al.l'®! showed that
prophylactic ureteral catheter placement before laparo-
scopic gynecologic surgery, particularly in pelvic adhesions,
provided benefits such as lower rate of ureteral injury,
shorter length of the operation time, and less blood loss.

Urinary tract infections were developed in two cases and
bladder atony in one case. However, no abnormality was
found in the urinary functions of the patients in the follow-
up for up to 10—12 months. This study indicated that a gy-
necologist or urologist with experience in minimal invasive
surgery can successfully repair the injured ureters.

Conclusion

Considering the close anatomical proximity between gen-
ital and urinary structures, injury to the urinary tract, in-
cluding the ureter and bladder, is a possible complication
of gynecology surgery. We believe that a gynecologist or
urologist with experience in minimal invasive surgery can
successfully repair the injured ureters.
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Total Laparoskopik Histerektomi Sirasinda Ureter Yaralanmasinin Laparoskopik Yonetimi

Amag: lyatrojenik ireter yaralanmalari, ciddi morbidite ve hatta 6liime yol agabilen pelvik ve vajinal cerrahilerin kritik sonuglaridir. Bu
nedenle, bu galismanin amaci laparoskopik histerektomi (LH) sirasinda iireter yaralanmalarinin primer laparoskopik onariminin sonuglarini
degerlendirmektir.

Gereg ve Yontem: Kasim 2018 - Ekim 2021 tarihleri arasinda LH uygulanan hastalar retrospektif olarak degerlendirildi. Ureter yaralanmasi
olan tiim hastalarin tibbi kayitlari incelendi ve yaralanma nedenleri, insidansi, tedavisi ve takibi degerlendirildi.

Bulgular: Laparoskopik cerrahi sirasinda toplam bes hastada lireter yaralanmasi oldu. Tiim Ureter yaralanmalari laparotomiye gegilmeden
veya ilave trokar yerlestirilmeden ayni ameliyatta hemen onarildi.

Sonug: Jinekolojik operasyonlar sirasinda intraoperatif triner sistem yaralanmasinin tanimlanmasi, uygun ve acil onarimi saglar. Calismanin
sonucu, endoskopik cerrahide deneyimli jinekologlarin laparoskopi sirasinda iireter yaralanmasini bagaril ve etkili bir sekilde yonetebilecegini
gosterdi.

Anahtar Sozciikler: Laparoskopi; laparoskopik histerektomi; ureter yaralanmasi.
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INTRODUCTION

Recep Demirhan?

ABSTRACT

Objective: We aimed to determine the utility of CD4 T lymphocyte counts and percent-
ages and CD4/CD8 ratios as markers for the progression of latent tuberculosis infection
(LTBI) to active tuberculosis (TB) infection in HIV-positive patients followed in the Acquired
Immunodeficiency Virus (HIV) Polyclinic of our hospital.

Methods: The files of 530 HIV-positive patients were retrospectively analyzed. “Tuberculin
skin test” (TST) was applied after the anti-HIV test was positive. Asymptomatic patients
with a TST <5 mm were considered TB negative, patients with a TST <5 mm were consid-
ered LTBI, and all symptomatic patients (fever, cough, night sweats, weight loss) regardless of
TST result were considered as active TB infection. CD4 counts and percentages and CD4/
CDS8 ratios were calculated and the relationship between LTBI and active TB infection was
evaluated using Mann-Whitney U test and independent sample t-test.

Results: During the specified period, 530 patients were admitted to the HIV Outpatient
Clinic. There were 43 (8.11%) patients in the LTBI group, of whom 4 (9.3%) were female
and 39 (90.7%) were male. CD4 was <200 mm? in 7 (16.3%) patients and >200 mm? in 36
(83.7%) patients. The mean CD4/CD8 ratio was 0.55 (0.08-1.45). 21 (3.96%) patients had
symptoms of fever, cough, night sweats and weight loss and were diagnosed with active TB
infection. Among these patients, | (4.8%) was female and 20 (95.2%) were male. CD4 was
<200 mm? in 5 (23.8%) patients and >200 mm?3 in 16 (76.2%) patients. The mean CD4/CD8
ratio was 0.38 (0.07-1.8). The difference in CD4 counts between patients with LTBI and
active TB infection was not significant, but the difference in CD4/CD8 ratio was significant
(p<0.05).

Conclusion: Immune dysfunction that occurs in HIV and TB co-infection facilitates the acti-
vation of LTBI. While CD4 counts and CD4 percentages were not significant as risk markers,
CD4/CD8 ratio was found as significant.

admitted between October 2018 and June 2023. TST (0.5
mL of purified protein derivative was administered subcu-

We aimed to determine the demographic characteristics,
prevalence of persons with latent TB infection (LTBIs) and
active TB infections, CD4 T lymphocyte counts, CD4 T
lymphocyte percentages, and CD4/CD8 ratios as markers
for the progression of LTBI to active TB infection in 530
HIV-positive patients who were admitted to one of the
HIV outpatient clinics of our hospital.

MATERIALS AND METHODS

We retrospectively evaluated 530 HIV-positive patients

taneously in the anterior forearm, and the induration at
72 h was recorded in mm) was performed when HIV pos-
itivity was detected. Some patients were diagnosed with
HIV infection after TB diagnosis. Demographic data, rea-
sons for testing, bacillus calmette-guerin (BCG) vaccina-
tion scars, and complaints such as weight loss, fever, night
sweats, and cough were recorded. Asymptomatic patients
with a TST <5 mm were considered TB negative; patients
with a TST <5 mm were considered LTBI; and all symp-
tomatic patients, regardless of the TST result, were con-
sidered to have an active TB infection. Mortality rates in
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LTBI and active TB infections were recorded. CD4 counts,
CD4 percentages, and CD4/CD8 ratios were calculated.
A Mann—Whitney U test and an independent sample t-test
were used to determine the relationship between these
markers and the progression of LTBI to active TB infection.

RESULTS

During this period, 530 patients were admitted to the HIV
Outpatient Clinic. A total of 64 patients with TST >5 mm
or complaints of fever, cough, increased sweating at night,
and weight loss were included in the study because they
were immunosuppressed. TST was <5 mm in 4 sympto-
matic patients.

43 patients (8.11%) were diagnosed with LTBI, and INH
prophylaxis was initiated (Table |). Among these patients,
4 (9.3%) were female and 39 (90.7%) were male. The mean
TDT value was 10.09 (5-18) mm. Three patients had no
BCG vaccination scar. || patients had |, 27 patients had
2, and 2 patients had 3 BCG scars. The number of scars
decreased with decreasing age. CD4 count was <200 mm?
in 7 (16.3%) patients and >200 mm?3 in 36 (83.7%) patients.
The mean CD4 percentage was 23.56 (7—42%) and the
CD4/CD8 ratio was 0.55 (0.08-1.45). While 8 patients
(18.6%) were tested due to suspicious sexual intercourse,
it was detected in 5 (11.6%) patients during preoperative
tests. These were followed by 4 (9.3%) patients who were
examined for diarrhea and weight loss. While the CD4
count was <200 mm? in one of these 4 patients, it was
>200 mm3 in 3 of them. The other patients were diag-
nosed while being examined for different reasons. One
patient died due to lung cancer, and another patient died
due to Kaposi’s sarcoma.

2] (3.96%) patients were diagnosed with active TB infec-
tion with symptoms of fever, cough, sweating, and weight
loss and received quadruple anti-TB treatment (isoni-
azid, rifampicin, ethambutol, and pyrazinamide) (Table ).
Among these patients, | (4.8%) was female and 20 (95.2%)
were male. The mean TDT value was 12.95 (0-30) mm.
TST was <5 mm in 4 (19%) symptomatic patients. Three
patients had no BCG scar. 8 patients had | BCG scar, 9
patients had 2 BCG scars, and | patient had 3 BCG scars.
In this group, the number of scars was decreasing with
decreasing age. CD4 count was <200 mm? in 5 (23.8%)
patients and >200 mm?3 in 16 (76.2%) patients. The mean
CD4 percentage was 18.42 (5-32%), and the mean CD4/
CDS8 ratio was 0.38 (0.07-1.8). 9 (42.8%) patients were
diagnosed with HIV after the diagnosis of pulmonary TB.
Seven (33.3%) patients were tested because of suspicious
sexual intercourse. Four patients were diagnosed during
periodic examinations at the workplace, and three pa-
tients were diagnosed after preoperative tests. Other pa-
tients were tested for different reasons. One patient with
a very low CD4/CD8 ratio was diagnosed with pulmonary
TB and died before cART was initiated.

CD4 counts were compared in both LTBI and active TB in-
fection, and there was no significant difference (p=0.099).

Table I. Demographic data of TB patients
LTBI Active TB Infection
n % n %
Gender
Male 39 90,7% 20 95,2%
Female 4 9,3% | 4,.8%
Marital status
Single 21 48,8% 10 47,6%
Married 22 51,2% I 52,4%
Educational status
Primary School 16 37,2% 7 33,3%
Middle School 2 4,7% I 4,8%
High School 12 27,9% 7 33,3%
University 13 30,2% 6 28,6%
Route of Transmission
Sexual intercourse 42 97,7% 20 95,2%
Needle Prick | 2,3% 0 0,0%
IV Medicine 0 0,0% | 4,8%

Figure 1. CD4/CD8 ratios in LTBI and Active TB Infection.

No significant difference was also found in CD4 percent-
ages (p=0.066). When the CD4/CD8 ratios in these two
groups were analyzed, it was observed that they did not
exhibit a normal distribution, and nonparametric tests
were applied to look for significance between the val-
ues (Figure 1). The null hypothesis was accepted as there
was no significant difference in CD4/CD8 ratios between
the groups. The non-parametric Mann-Whitney U test
showed that the CD4/CD8 ratio was significantly higher
in LTBI than in active TB infection (p<0.05).

DISCUSSION

TB is a disease caused by Mycobacterium tuberculosis
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complex (M. tuberculosis, Mycobacterium bovis, Mycobac-
terium Africanum, and Mycobacterium microti) bacilli,
which are transmitted through respiratory and droplet
transmission. Although it primarily affects the lungs, it can
affect any organ and can be seen in all age groups. While
95% of individuals exposed to tubercle bacilli remain LTBI,
5% progress to active TB infection in the first 2 years.
In general, the risk of activation of LTBI is 5-10%.['" TB
disease, which is still an important public health problem,
is the leading cause of mortality when co-infected in HIV-
infected individuals.>® Increasing international migration
contributes to a higher incidence of HIV and TB infections
in both host communities and refugees.!*’!

HIV infection facilitates the progression of LTBI to active
TB infection, independent of the CD4 T lymphocyte count.
71 The fact that both HIV and TB infect immune system
cells mutually gives each other an advantage. M. tuberculo-
sis ingested via aerosols is phagocytosed by macrophages
in the alveoli. The macrophage environment provides a fa-
vorable environment for the bacillus to survive and grow.
CD4 T lymphocytes responsible for humoral immunity
and cytotoxic T lymphocytes responsible for apoptosis
(CD8), which are stimulated by the activation of infected
macrophages, are responsible for granuloma formation
and limiting the infection.”]

Once HIV enters the body, it infects CD4 T lymphocytes,
which are its primary target cells. The functions of both
TB bacilli-infected macrophages and HIV-infected CD4 T
lymphocytes are affected at varying rates. Macrophage
apoptosis is affected by the involvement of CD8-cytotoxic
T lymphocytes. This immune impairment affects each pa-
tient differently, so the prognosis is different, and LTBI may
progress to an active TB infection. The incidence of TB in
HIV-positive patients is 30 times higher than in HIV-neg-
ative patients.l®! TB co-infection increases mortality more
than twofold in HIV-positive patients.’’ The World Health
Organization (WHO) stage llI/IV, CD4 <200 mm? and he-
moglobin value <10 mg/dL have been reported as indepen-
dent risk factors.l'” In this study, the CD4/CD8 ratio was
determined as a risk factor rather than the CD4 count.

Among 530 HIV-positive patients, 55 (10.4%) were female
and 475 (89.6%) were male. 64 (12.1%) patients were di-
agnosed with LTBI or active TB infection. TB is the most
common infection in HIV-positive individuals. The WHO
has recommended TB screening in HIV-positive patients
since 2004.I'"1 Starting prophylaxis for LTBI after diagnosis
prevents progression to active TB infection and reduces
the rate of mortality.l'? 466 (87.9%) patients had a TST re-
sult of <5 mm, no TB symptoms, and no suspicious lesions
on PA (posterior-anterior) chest radiographs; therefore,
LTBI or active TB infection was not suspected.

Interleukins released from macrophages infected with M.
tuberculosis stimulate CD8 cytotoxic T lymphocytes and
lead to the release of interferon-gamma, which causes
macrophage apoptosis.I'¥! Interferon gamma also plays a
role in the positivity of TST, which is a type IV hypersen-
sitivity reaction. The stimulating effect of M. tuberculo-

sis-infected macrophages on the immune system may be
impaired, especially in the acquired immunodeficiency syn-
drome (AIDS) presentation in which the CD4 T lympho-
cyte count is extremely low, and this affects the functions
of CD8 T lymphocytes. In advanced AIDS patients with
low CD8 T lymphocyte counts and an inability to release
interferon-gamma, as in our four symptomatic patients,
TST may remain negative, and imaging methods (PA chest
radiography, thorax CT) may not detect TB and other
infection-specific lesions in the lung parenchyma. In this
condition, the patient’s epidemiologic data and symptoms
become important for making a diagnosis.

According to the WHO's data for 2021, 10.6 million peo-
ple globally are infected with TB, which corresponds to
134 cases/100000. While 45% of cases are seen in South-
east Asia, 23% in Africa, 18% in the Western Pacific, and
8.1% in the Eastern Mediterranean.!'!! Since TB infection is
so common worldwide, patients with complaints such as
fever, cough, weight loss, night sweats, and fatigue should
be considered to have TB until proven otherwise.

A total of 64 (12.1%) patients, including 60 patients with
TDT >5 mm and 4 symptomatic patients with TDT <5
mm, were included in the study. Among these patients,
5 (7.3%) were female and 59 (92.2%) were male. Forty-
three (8.11%) asymptomatic patients without lung lesions
were diagnosed with LTBI, and 21 (3.97%) symptomatic
patients were diagnosed with active TB infection. These
data suggest that HIV infection increases the prevalence of
TB compared to the normal population.

The mean TST value of 43 patients diagnosed with LTBI
was 10.09 (6—18). 3 patients had no BCG scar, || patients
had | scar, 27 patients had 2 scars, and 2 patients had
3 scars. It was observed that as the age of the patients
decreased, the number of scars decreased in parallel. The
BCG vaccine limits the progression of LTBI to active TB
infection and reduces the occurrence of miliary TB and TB
meningitis.'" Considering that young patients are more
likely to have HIV and this group did not receive the BCG
vaccine, it can be predicted that the incidence of active
TB infection will increase in HIV-positive individuals. They
were most frequently examined for suspected sexual in-
tercourse, pre-operative blood donation, and generalized
lymphadenomegaly. They had no complaints such as fever,
cough, sweating, weight loss, weakness, or chronic diar-
rhea.

Seven (16.3%) patients had a CD4 count <200 mm?3, while
36 (85.7%) had a CD4 count >200 mm?3. Although the
CD4 count was below 200 mm3, TB symptoms were not
present, indicating that TB occurs independently of the
CD4 count. The mean CD4 percentage was 23.56 (7—42%)
and the CD4/CD8 ratio was 0.55 (0.08—1.45). One patient
died of Kaposi’s sarcoma, and another patient died of lung
cancer. The patient with Kaposi’s sarcoma was diagnosed
with a CD4 count <200 mm3. This shows the correlation
between CD4 count and HIV-defining malignancies.!'!

INH prophylaxis and vitamin B6 were given for 9 months
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in LTBLI'® CART was initiated on the 10th day after pro-
phylaxis was started. Rapid initiation of cART helps the
patient realize the seriousness of his or her disease, in-
creases treatment compliance and sustainability, is effec-
tive in controlling HIV infection and reducing infectious-
ness, and provides a rapid increase in CD4 counts and
CD4/CDS8 ratio. However, delay in cART treatment may
lead to the patient’s loss of trust in the physician, a de-
crease in treatment compliance, and the continuation of
infectiousness.['”! Normalization of the immune system re-
duces the risk of malignancy and mortality due to TB and
other infections. However, the occurrence of HIV-defining
malignancies is not associated with the level of CD4 alone.
[5] In this study, no correlation was shown between LTBI
and CD4 counts and percentages. Exacerbation and mor-
tality were not observed in the patients. The values of
patients with CD4 <200 mm? with cART became >200
mm?3 in an average of 1-6 months. Since CD4 counts and
CD4/CD8 ratios were very low in 2 patients, CD4 counts
exceeded 200 mm? in the |2th month.

Active TB infection was diagnosed in 21 (3.96%) symp-
tomatic patients, and quadruple anti-TB treatment was
administered for 6 months.'®l Among these patients, |
(4.8%) was female and 20 (95.2%) were male. TST was 0
mm (negative) in 4 patients. The mean value of TST was
12.95 (0-30) mm. This value was 2.86 mm higher than
the mean value in LTBI. Three patients had no BCG scar.
8 patients had | BCG scar, 9 patients had 2 BCG scars,
and | patient had 3 BCG scars. In this group, the number
of BCG scars decreased with decreasing age. CD4 count
was <200 mm? in 5 (23.8%) patients and >200 mm?3 in
16 (76.2%) patients. There was no significant difference
compared to LTBI (p=0.099). The mean CD4 percentage
was 18.42 (5-32%), which was not significant compared
to LTBI (p=0.066). The mean CD4/CD8 ratio was 0.38
(0.07-1.8), which was lower than that of LTBI, and a sig-
nificant difference was noted (p<0.05) (Figure I). Patients
with a low CD4/CD8 ratio had a higher risk of LTBI pro-
gression to active TB infection.

9 (42.8%) patients were diagnosed with HIV after a pul-
monary TB diagnosis and had symptoms of fever, weight
loss, and increased sweating at night. 12 (57.1%) patients
had a TST >10 mm, and pre-cART TB treatment was ini-
tiated when they had symptoms of fever, cough, sweating,
and weight loss. No patient was diagnosed with lymphoma.
7 patients were diagnosed due to suspected sexual inter-
course; 4 patients were diagnosed by periodic examination
at the workplace; and 3 patients were diagnosed by preop-
erative investigations. One patient, who started treatment
for pulmonary TB, was diagnosed with HIV, had a very low
CD4/CD8 ratio (0.07), and died before cART was initiated
due to deterioration in general condition.

Conclusion

The most important parameter determining the prognosis
of HIV infection is the CD4/CD8 ratio, and one of the
treatment goals should be to increase this ratio above 0.5
or even |. This ratio is a good marker for the progression

of LTBI to active TB infection and also indicates immune
damage. CD4 count and CD4 percentage are not good
parameters to indicate the risk of exacerbation of LTBI.
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/
HIV Pozitif Bireylerde Latent TuberkUloz Enfeksiyonunun Aktif Tuberklloz

Enfeksiyonuna ilerlemesinde Bir Belirte¢c: CD4/CD8 Orani

Amag: Hastanemizin Edinsel immunyetersizlik Virist (HIV) Poliklinigi'nde takip edilen HIV pozitif hastalardaki latent tiberkiloz
enfeksiyonu’nun (LTBE) aktif tiiberkiiloz (TB) enfeksiyonuna ilerlemesinde CD4 T lenfosit sayilari ve yiizdeleri ile CD4/CD8 oranlarinin bir
belirteg olarak kullanilabilirliklerini 6grenmeyi amagladik.

Gereg ve Yontem: 530 HIV pozitif hastanin dosyalari retrospektif olarak incelendi. Hastalarin anti-HIV testi pozitif geldikten sonra “tiiber-
kiilin deri testi” (TDT) uygulandi. TDT <5 mm olan asemptomatik hastalar TB negatif, >5 mm olan hastalar LTBE, TDT sonucundan bagimsiz
olarak tiim semptomatik (ates, 6ksiiriik, gece terlemesi, kilo kaybi) hastalar aktif TB enfeksiyonu olarak kabul edildi. CD4 sayilari ve yiizdeleri
ile CD4/CD8 oranlari hesaplanip, bunlarla LTBE ve aktif TB enfeksiyonu arasindaki iligki Mann-Whitney U testi ve bagimsiz 6rneklem t-testi
uygulanarak degerlendirildi.

Bulgular: Belirtilen donemde HIV Poliklinigi’ne 530 hasta basvurdu. LTBE grubunda 43 (%8.11) hasta vard, bunlarin 4’ii (%9.3) kadin, 39’'u
(%90.7) erkekti. Yedi (%16.3) hastada CD4 <200 mm? iken, 36 (%83.7) hastada >200 mm?'tii. Ortalama CD4/CD8 orani 0.55 (0.08-1.45)
olarak bulundu. 21 (%3.96) hastada ates, oksiiriik, gece terlemesi ve kilo kaybi semptomlari vardi ve aktif TB enfeksiyonu tanisi aldi. Bu has-
talardan I’i (%4.8) kadin, 20’si (%95.2) erkek idi. Bes (%23.8) hastada CD4 <200 mm? iken 16 (%76.2) hastada >200 mm? idi. Ortalama CD4/
CD8 orani 0.38 (0.07-1.8) olarak saptandi. LTBE ile aktif TB enfeksiyonu arasindaki CD#4 sayilari arasindaki fark anlaml degildi fakat CD4/
CD8 oranlari arasindaki fark anlamh bulundu (p<0.05).

Sonug: HIV ve TB ko-enfeksiyonunda olusan immiin bozukluk LTBE’nin aktiflesmesini kolaylastirir. Risk belirteci olarak CD4 sayilari ve CD4
yuzdeleri anlamli degilken, CD4/CD8 orani anlamli bulundu.

Anahtar Sozciikler: Aktif TB enfeksiyonu; CD4/CD8 orani; HIV; LTBE.
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INTRODUCTION

Ayse Ece Buyuksandalyaci Tunc)
Esma Corekli Kaymaka,! ® Elif Sude Erturan,?

ABSTRACT

Obijective: There is strong evidence that excess and early cardiovascular disease (CVD)
occurs in patients with unipolar depression (UD) and bipolar disorder - depressive episode
(BD-d). The aim of this study is to evaluate plasma atherogenic index (AIP), atherogenic co-
efficient (AC), Castelli risk index I-Il (CRI-I and Il) and high-density lipoprotein (HDL) related
ratios in UD, BD-d and HC.

Methods: The present study was designed as a retrospective and observational study. This
study included 128 patients with UD, 184 individuals as a healthy control group and 34 pa-
tients with BD-d. AIP [log (TG/HDL)], AC [(TC-HDL)/HDL], CRI-I (TC/HDL) and Il (LDL/
HDL), MHR (monocyte/HDL), NHR (neutrophil/HDL), PHR (platelet/HDL) and LHR (lym-
phocyte/HDL) were calculated in these three groups. ANCOVA was used for age- and sex-
adjusted means.

Results: There were significant differences in fasting glucose (FG) (p=0.016), LDL (p=0.004),
HDL (p<0.001), TG (p<0.001), TC (p=0.01), AIP (p<0.001), NHR (p<0.001), MHR (p=0.007),
LHR (p<0.001), PHR (p<0.001) between three groups. All these metabolic parameters were
correlated with duration of disorder.

Conclusion: Along with the care of a depressive episode, the management of abnormal
metabolic parameters should be planned during diagnosis, follow-up, and treatment. Assess-
ment of AIP and NHR, especially in chronic and unresponsive processes, may be useful in
both disorders. In future studies, it is recommended to conduct large-scale studies that are
prospectively designed, that monitor the severity of the disease, and that evaluate the CVD
risk parameters and treatment of the participants.

CvD.B

Depression is one of the top ten leading causes of years
lived with disability in the world. Major depressive disor-
der (MDD) ranked first, schizophrenia ranked fifth, and
bipolar disorder (BD) ranked sixth in terms of disability.
['1 MDD also contributed to the burden associated with
ischemic heart disease and suicide. There is strong ev-
idence that adults with MDD and BD experience excess
and premature cardiovascular disease (CVD). Before the
use of psychotropic medications, there was an increased
and early onset of CVD mortality in patients with MDD
and BD, showing that the disease itself raises the risk of

The frequency of metabolic syndrome (MetS) is ob-
served at a high rate in patients with mood disorders, up
to 44% of people with MDD and 37.3% of people with
BD.M! There is a high likelihood that a variety of factors
are involved. These include the iatrogenic side effects of
psychotropic medications, an unhealthy lifestyle, inade-
quate medical care for the psychiatric patient, and genetic
and pathophysiological susceptibility.’! Many lipid ratios
(also known as atherogenic indices) have been shown in
numerous studies to be diagnostic alternatives that can
accurately predict the likelihood of CVD events and the
effectiveness of treatment when conventional lipid profiles
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are normal. Atherogenic index of plasma (AIP), Castelli’s
Risk Index | and Il (CRI-I and Il), atherogenic coefficient
(AC), and high-density lipoprotein (HDL)-related ratios
are some of them. It was shown that these ratios can help
predict various CVD events.[®

The study reported that patients with MDD had higher
serum total cholesterol (TC) levels than healthy controls
(HCs). When patients with MDD were compared with
HCs, dysregulated lipid levels were detected in patients
with MDD. In terms of lipids, patients with MDD had
significantly lower TC and very low-density lipoprotein
(VLDL) levels despite higher triglyceride (TG) levels. How-
ever, it was not found significant differences between HDL
and LDL values in studies when patients with MDD were
compared with HCs.[l It was shown that people with BD-
depressive episode (BD-d) have lower levels of TG levels
than people with unipolar depression (UD).®! Compared
to patients with MDD and BD-d, HC had lower LDL and
TC levels.”! According to the baseline results of the Re-
habilitation According to an Initial Schizophrenia Episode
study, total duration of psychiatric illness was strongly
associated with increased body mass index (BMI), and
waist circumference, but not with increased metabolic
parameters except for the TG to HDL ratio in the first
episode schizophrenia (FES). In contrast, duration of psy-
chotropic medication was strongly associated with lower
HDL levels and systolic blood pressure, and higher non-
HDL cholesterol, TG, and TG to HDL cholesterol ratio.['!
Cardiometabolic risk factors and abnormalities are seen
early in the course of FES and are probably related to the
underlying disease, unhealthy lifestyle, and concomitant
antipsychotic use.

AIP values were the highest in patients with BD-d com-
pared with manic, euthymic, and HCs groups. AIP levels
were inversely associated with the HDL and positively
associated with the MetS, waist circumference, TC, LDL,
and TG levels. Patients with BD showed an increase in
cardiovascular risk during a depressed episode.l'l When
compared with BD-manic episode (BD-m) patients and
HCs, there is no significant difference between CRI-I, CRI-
I, and AC values. However, AIP levels were higher in HCs
in patients with BD-m.I'? The anti-inflammatory, antiox-
idant, and antithrombotic effects of HDL are significant,
and it has the ability to block cytokine-induced production
of endothelial cell adhesion protein.!'¥! In patients who had
coronary artery disease, monocyte to HDL ratio (MHR)
was found to be independently associated with coronary
atherosclerosis.l'" Lymphocyte-to-HDL ratio (LHR) and
neutrophil-to-HDL ratio (NHR) may become important
markers with strong predictive potential for MetS, espe-
cially in women.['*!

MetS is more common in patients with psychiatric prob-
lems. This increased risk is caused by a complex network
of mechanisms that work together to negatively influence
the progression of psychiatric illness. MetS needs to be
identified early and prevented. As mentioned above, lipid
and hematological indicators can be potential inflamma-

tory predictors of MetS, and these parameters are eas-
ily assessed from peripheral blood. Therefore, the aim of
this study is to evaluate the association between AIP, AC,
CRI-l, CRI-ll, and HDL-related ratios (MHR, LHR, NHR,
and PHR) in UD, BD-d, and HC.

MATERIALS AND METHODS

This study has a retrospective, observational, and descrip-
tive design. This study included 128 patients with UD
who were hospitalized at Maltepe University, Faculty of
Medicine, Department of Psychiatry between 2016 and
2022. To compare the patient groups, 184 HCs were
selected from people with no psychiatric diseases who
presented for health screening at Maltepe University,
Faculty of Medicine, Department of Family Medicine be-
tween 2020 and 2022. Data from 34 patients with Bipolar
Depressive episode (BD-d) were included in the current
study from a previously approved study by the Ethics
Committee (Ethics Committee of Sisli Etfal Training and
Research Hospital dated January 24, 2017, and decision
number 745). Patients with BD-d who received a Hamil-
ton Depression Score of 20 or above were included in
the study. The diagnosis of UD and BD-d was made by an
experienced psychiatrist according to the fifth edition of
the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5). The study received ethical committee approval
by the Clinical Research Ethics Committee of Maltepe
University Faculty of Medicine (number: 2022/900/02
date: January 19, 2022).

Participants

Participants aged 18-69 years were included. All patient
records were reviewed retrospectively. Blood samples
from patients admitted to the psychiatric ward for UD
and BD-d were taken within 24 h of admission. Individuals
with a history of alcohol and substance use disorder, hy-
pertension, diabetes mellitus, heart disease, autoimmune
or inflammatory disease, cancer, active infection, and use
of medications likely to affect the immune system were
excluded from the study. In the HCs group, in addition to
these criteria, individuals were excluded if they were sus-
pected of having an acute or lifetime psychiatric disorder
or alcohol or substance use disorder on the basis of a rou-
tine consultation with their general practitioner. The log-
arithm of the molar ratio of TG to HDL is represented by
the AIP, a novel lipid ratio. The two lipid ratios known as
Castelli’s risk indices or cardiac risk indices are CRI-l and
CRI-Il, which measure the ratio of TC to HDL and LDL
to HDL, respectively. The ratio of non-HDL cholesterol
to HDL is known as the AC.[7] NHR, LHR, MHR, and
PHR were computed by dividing neutrophils, lymphocytes,
monocytes, and platelets by HDL.[I'®!

Statistical Analyses

SPSS for Windows statistical software, version 26 (SPSS
Inc., Chicago, IL, USA), was used for all statistical analy-
ses. To describe numerical data, means and standard de-
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viations were employed, and to convey categorical data,
frequencies and percentages were utilized. Categorical
variables were compared using the Chi-square test. The
Kolmogorov—Smirnov test was used to judge the distribu-
tion’s normalcy. To compare continuous variables between
groups, the Kruskal-Wallis test or analysis of variance with
Bonferroni post hoc analysis was utilized. Non-parametric
data were compared pairwise using the Mann—Whitney U-
test. The Spearman’s correlation test was used to assess
linear connections between variables. For age- and sex-
adjusted means, analysis of covariance (ANCOVA) was
utilized.

RESULTS

Data from 128 patients with UD (85 women and 43
men, 34 patients with BD-d (34 men), and 184 HCs (105
women and 79 men) participated in the study. The mean
age was 42.9%10.7 years in the HC, 40.3+14.9 years in the
UD, and 41.2+10.2 years in the BD-d group. It was not
found any significant differences in age between the three
groups (p=0.178).

It was determined significant differences in fasting glu-
cose (FG) (p=0.016), LDL (p=0.004), HDL (p<0.001), TG
(p<0.001), TC (p=0.01), AIP (p<0.001), CRI-I (p=0.038),
AC (p=0.038), NHR (p<0.001), MHR (p=0.007), LHR
(p<0.001), and PHR (p<0.001) between three groups.
After Bonferroni correction, differences disappeared in
CRI-l and AC. While evaluating the metabolic parameters
of participants, age- and sex-adjusted means are shown
in Table |. Pairwise comparisons after Bonferroni cor-
rection between the groups are written in Table 2. There

is a significant correlation between the total number of
depressive episodes and MHR, p=0.023 (cc: —.184, n=153).

Duration of disorder in UD was 10.6+8.7 years (140
years) and in BD-d was 17.4+9.6 years (3—40 years). The
total number of depressive episodes in UD was 5.2+1.9
(1-10). Total number of mood episodes in BD-d was
9.846.5 and total number of depressive episodes was
4.9+3.7 (1-15). The correlation between duration of dis-
order and metabolic parameters is shown in Table 3. No
relationship was found with other parameters.

The patients in BD-d treated with lithium carbonate
(62.9%), valproic acid (28.6%), carbamazepine (2.9%), lam-
otrigine (17.1%), antipsychotics (94%), and antidepressant
(37.1%). We do not have any data about the treatment of
patients with UD before hospitalization.

DISCUSSION

The primary result of this research is that there were sig-
nificant differences in AIP, LHR, NHR, PHR, LDL, HDL,
and TC when comparing HC group with UD and BD-d
patients. Significant differences were found in MHR values
between the HC and UD groups. No differences in CRI-I,
CRI-Il, and AC were found among the three groups. All
these metabolic parameters were correlated with the du-
ration of the disorder.

Previous studies have reported mixed results on meta-
bolic parameters between HC, UD, and BD-d. Some re-
searchers reported no differences in TC, HDL, LDL, and
TG levels between those groups.l''¥ According to the
other studies, TG was higher; and HDL was lower in pa-

Table 1. Descriptive and metabolic parameters of participants
Unipolar Depression Bipolar Depression Healthy Control p Test Statistic (F)
(n=128) meanxSD (n=34) meantSD (n=184) meanxSD
Sex (n-%)
(male) 43- 33.6% 34— 100% 79 —42.9%
Age (years) 40.3+14.9 41.2+10.2 42.9+10.7 0.178 1.734
FG (mg/dL) 102.06+1.62 92.6843.1 97.6+1.24 0.016** 4.203
LDL (mg/dL) 123.107+3.78 110.31+7.24 133.36+2.91 0.004** 5.647
HDL (mg/dL) 46.85+1.23 47.25+2.36 54.7940.95 <0.001* 15.043
TG (mg/dL) 149.4218.7 | 181.69£16.68 118.49+6.7 <0.001* 8.539
TC (mg/dL) 201.03+4.11 189.89+7.8 211.87£3.16 0.010%* 4.657
AlIP 0.44+0.02 0.51£0.05 0.28+0.02 <0.001* 14.49
CRI- 1 4.58+0.14 4.70+0.27 4.18£0.11 0.038** 3.292
CRI- I 2.82+0.11 2.77£0.22 2.66+0.08 0.570 0.563
AC 3.58+0.14 3.70+0.27 3.180.11 0.038** 3.292
NHR 99.72+4.26 110.02+8.20 82.30£3.29 <0.001* 8.505
MHR 13.91£0.56 14.27x1.07 11.93£0.43 0.007* 5.036
LHR 57.39+2.24 65.02+4.31 49.17£1.73 <0.001* 8.439
PHR 5628+190.04 6007.03+£365.27 4833.57+146.69 <0.001* 8.340

FG: fasting glucose; LDL: low-density lipoprotein; HDL: high density lipoprotein; TG: triglyceride; TC: total cholesterol; NHR: neutrophil/HDL; MHR:
monocytes/HDL; LHR: lymphocyte/HDL; PHR: platalet/HDL; AlIP: Aterogenic Index Plasma; CRI-I: Castelli Index I; CRI-Il: Castelli Index Il; AC: Atero-
genic Coeffient. Age- and sex-adjusted means were written. *: p<0.001, **: <0.05.
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Table 2. Pairwase comparisons between the groups

Healthy Control vs. Healthy Control vs. Unipolar Depression vs. N

Unipolar Depression Bipolar Depression Bipolar Depression
AIP <0.001* <0.001* 0.820 333
CRI-l 0.091 0.245 1.000 335
CRI-II 0.906 1.000 1.000 335
AC 0.091 0.245 1.000 335
MHR 0.016** 0.139 1.000 337
LHR 0.012%* 0.002* 0.380 337
NHR 0.004** 0.006* 0.834* 337
PHR 0.003** 0.010%* 1.000 337
FG 0.375 0.014%* 0.219 341
LDL 0.012%* <0.001* 0.078 338
HDL 0.005%* <0.001* <0.001* 337
TG 0.136 <0.001* 0.0027** 335
TC 0.016** 0.001* 0.213 337

FG: fasting glucose; LDL: low-density lipoprotein; HDL: high density lipoprotein; TG: triglyceride; TC: total cholesterol; NHR: neutrophil/HDL; MHR:
monocytes/HDL; LHR: lymphocyte/HDL; PHR: platalet/HDL; AIP: Aterogenic Index Plasma; CRI-I: Castelli Index I; CRI-Il: Castelli Index Il; AC:
Aterogenic Coeffient. ANCOVA was used and significant values were adjusted by the Bonferroni correction for multiple tests. *: p<0.001, **: <0.05

tients with BD-d than in patients with UD.I'"! In compari-
son to the general population, both BD and UD patients
with a current depressive episode had higher levels of FG,
TC, and LDL and lower levels of HDL.? In the present
study, TG may serve as the discriminator between the
three groups. Compared to HCs, HDL was decreased
in both illness groups. This may be related to the lack of
physical activity that occurs in depression. In addition, the
fact that all patients are in a chronic course and use mood
stabilizers, antidepressants, or antipsychotics for a long
time may cause a deterioration of lipid parameters when
assessing the duration of the illness.

The MHR ratio was predicted as a differential descriptive
value for BD-d patients compared to HCs.l'® The nega-
tive correlation of MHR with the number of depressive
episodes is a remarkable finding of the present study. This
finding needs re-evaluation in future studies. While com-
paring BD-m, BD-d, and HC, there were differences in
NHR, MHR, LHR, and PHR.I'! In the present study, NHR
may be said to be a state marker for BD-d and UD. Con-
sidering that LHR and NHR have been suggested as strong
predictors of MetS.I'"l We can suggest that PHR may be
important as a metabolic parameter in addition to these
two parameters in this study.

Compared to BD-d and HC, UD had significantly higher

Castelli’s risk scores | and Il. There were no significant
differences in TC, LDL, TG, and FG between UD, BD-d,
and HC.21 In another study, it is not recommended to
use CRI I and CRI Il as indicators of mortality in patients
with myocardial infarction. In addition, these indices do
not predict the severity of coronary artery disease.””
Although there was a significant difference in LDL, HDL,
and TC between the healthy group and the patients, there
was no difference between the CRI-I and CRI-II values;
this may be related to the insufficient number of patients
or CRI-I and CRI-ll may not reflect metabolic abnormality
in UD and BD-d.

For both depression and BD, the AIP and AC indices were
significantly elevated in patients with mood disorders
compared to controls.®] AIP could be recommended as a
potential biomarker for predicting CVD events in develop-
ing countries.” In the present study, similar results were
obtained for AIP. Physical activity lowers cardiovascular
risk by several pathways, including weight loss, enhanced
endothelium and immunological function, and reduced
blood pressure. Those who have UD or depressed symp-
toms are more likely to be sedentary than those who do
not have a mood disorder. The AIP score can be used to
assess cardiovascular risk for both UD and BD-d.

The fronto-striatal-limbic circuit is altered in BD, UD,

Table 3. The corelation between duration of disorder and metabolic parametres

HDL TG AIP CRI-I CRI-lI AC LHR MHR NHR PHR
Duration of Disorder (p)  0.003** 0.001* 0.001* 0.001* 0.003** 0.001* 0.006** 0.018% 0.029* 0.029**
Correlation Coeffient -.249 279 .282 .283 .255 .283 232 201 .186 .187

Sperman Correlation test was used. HDL: high density lipoprotein; TG: triglyceride; LHR: lymphocyte/HDL; MHR: monocytes/HDL; PHR: platalet/HDL;
NHR: neutrophil/HDL; AIP: aterogenic index; CRI-I: castelli risk index I; CRI-I: castelli risk index Il; AC: aterogenic coeffient; *: p<0.001, **: <0.05.
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and obesity, which are multisystemic disorders marked
by abnormalities in the inflammatory, metabolic, and en-
docrine systems.”®! These syndromes are considered as
two different sides of inflammation, mainly because they
are affected by common inflammatory processes. In addi-
tion to adipokines (cytokines secreted by adipocytes) such
as adinopectin, leptin, and resistin, changes in cytokines
such as TNF-q, IL-6, and IL-1 have also been reported
in MetS.?] The satiety hormone leptin shares structural
similarities with pro-inflammatory cytokines. While leptin
increases Thl cytokine secretion, it inhibits Th2 cytokine
production. According to epidemiological data, those with
a lifetime history of depression have elevated blood leptin
levels, and those with high serum leptin levels are more
likely to experience major depressive episodes over the
course of 5 years.” Some recent studies showed that
resistin concentrations in patients diagnosed with major
depression are associated with BMI. In addition, it has
been noted that antidepressants lower resistin levels in
persons with remission.[?! They influence brain activity, in-
flammatory alterations, and insulin resistance, which have
all been proposed as shared mechanisms for the develop-
ment of MetS and mood disorders.”™ In a study suggest-
ing that ischemia-modified albumin (IMR) value can pre-
dict metabolic risk in patients with BD, unipolar disorder,
and schizophrenia, the relationship of IMR with oxidative
stress was emphasized and it was suggested that disease
process and MetS may have a common physiopathology,
especially in BD.?”) We can interpret the AIP, NHR, LHR,
and PHR values as an indication of increased metabolic and
cardiovascular risk for both BD-d and UD. Factors such as
drug use and sedentary lifestyle alone cannot explain why
these values are higher in patients. The pathophysiology
of UD and BD-d may be similar to that of MetS. The need
to monitor both processes simultaneously is supported
by the fact that there is a negative association between
disease duration and HDL and a positive association with
all other metabolic markers. Treatment of metabolic ab-
normalities and promotion of physical activity should be
included in the management of depression.

When depressed patients were divided into obese and
non-obese groups, it was found that the obese group
had more depressive episodes and an increased risk of
recurrence.’” In the current study, only a significant re-
lationship was found between the number of depressive
episodes and MHR. However, metabolic parameters other
than HDL were positively associated with the duration of
the illness, suggesting that the chronicity of depression can
be assessed by means of metabolic parameters.

The main limitation of the study is its retrospective design.
The fact that the severity of depression in the patients
could not be assessed using a scale is another important
limitation. Although the fact that the patients with BD-d
included only male participants made the evaluation dif-
ficult, ANCOVA was used to remove the gender effect
in the analysis. We did not have sufficient data on the
treatment of patients with UD before hospitalization is

another limiting factor. The lack of assessment of partici-
pants’ MetS parameters, such as height, weight, BMI, waist
circumference, and arterial blood pressure, may have been
insufficient to assess the validity of these new metabolic
parameters.

Conclusion

Our study is one of the first to evaluate all the new meta-
bolic parameters in both UD and BD-d. Our findings sug-
gest that AIP, NHR, LHR, and PHR should be monitored
in these disorders. Along with the care of a depressive
episode, the management of abnormal metabolic param-
eters should be planned during diagnosis, follow-up, and
treatment. Assessment of AIP, especially in chronic and
unresponsive processes, may be useful in both disorders.
In future studies, it is recommended to conduct large-scale
studies that are prospectively designed, monitor disease
severity, and evaluate participants’ MetS parameters and
treatments.
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~
Unipolar ve Bipolar Depresyonda Kardiyovaskuler Risk Parametrelerinin

Degerlendirilmesi

Amag: Unipolar depresyon (UD) ve bipolar bozukluk - depresif donem (BB-d) hastalarinda erken kardiyovaskiiler hastalik (KVH) olustuguna
dair giigli kanitlar vardir. Bu ¢aligmanin amaci, UD ve BD-d’de plazma aterojenik indeks (AlP), aterojenik katsayr (AC), Castelli risk indeksi
I-Il (CRI-I ve 1) ve yiiksek yogunluklu lipoprotein (HDL) ile iligkili oranlari degerlendirmektir.

Gereg ve Yontem: Retrospektif ve gozlemsel olarak tasarlanan bu galismaya 128 UD hastasi, 184 saglikli kontrol grubu ve 34 BB-d hastasi
dahil edildi. AIP [log (TG/HDL)], AC [(TC-HDL)/HDL], CRI-I (TC/HDL) ve Il (LDL/HDL), MHR (monosit/HDL), NHR (n&trofil/HDL), PHR
(trombosit/HDL) ve LHR (lenfosit/HDL) degerleri hesaplandi. Yas ve cinsiyete gore diizenlenmis ortalamalar igin ANCOVA kullanildi.

Bulgular: Aglik glukozu (FG) (p=0.016), LDL (p=0.004), HDL (p<0.001), TG (p<0.001), TC (p=0.01), AIP (p<0.001), CRI-I (p=0.038), AC
(p=0.038), NHR (p<0.001), MHR (p=0.007), LHR (p<0.001), PHR (p<0.001) degerleri arasinda iig grup arasinda anlamli farklilik bulunmustur.
Bonferroni diizeltmesinden sonra, CRI-I ve AC’deki farkliliklar kaybolmustur. Tim bu metabolik parametreler hastaligin siiresi ile korele idi.

Sonug: Depresif epizodun tanisi, takibi ve tedavisi sirasinda anormal metabolik parametrelerin yonetimi planlanmalidir. AlP’nin ve NHR’
nin 6zellikle kronik ve yanitsiz siireglerde degerlendirilmesi her iki bozuklukta da yararli olabilir. Gelecekteki galismalarda, prospektif olarak
tasarlanmig, hastaligin ciddiyetini izleyen, katilimcilarin KVH risk parametrelerini ve tedavilerini degerlendiren genis 6lgekli ¢alismalarin ya-
pilmasi 6nerilmektedir.

Anahtar Sozciikler: Aterojenik katsayi; aterojenik plazma indeksi; Castelli risk indeksi; koroner arter hastaligi; depresyon; lipid oranlari.
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INTRODUCTION

Erol Gokel,?
Hulya Ellidokuz?

Volkan Hanci2 ® Elvan Sahin,?

ABSTRACT

Objective: This study aimed to compare the effectiveness of preoperative information and
sedative premedication for decreasing preoperative anxiety of patients scheduled for elective
surgery.

Methods: ASAI-Il, aged 20-65 years, 90 patients who were scheduled for surgery in a
University Hospital, Gynaecology and Obstetrics Service were included in the study. Anxiety
levels of all patients were measured with the STAI questionnaire one day before the opera-
tion. The patients were divided into three groups. After the questionnaire, detailed private
information was given to a group of patients (GroupP) by the anaesthesiologist who will
perform the anaesthesia. Oral diazepam was given to a group of patients (GroupPh) before
they came to the operating room. Routine preoperative visits were made to the patients in
the control group (GroupC) after applying the questionnaire. After they were brought to the
operating room, the STAI questionnaire was applied to all patients again before the surgery.

Results: Median State anxiety was 48 (23-70), median Trait anxiety was 44 (31-67) and
median VAS was 50 (0-100) in all patients.After preoperative information, the state anxiety
was lower significantly in GroupP (p<0.001).After diazepam, the state anxiety was lower
significantly in Group Ph (p<0.001).The median state anxiety of GroupP and GroupPh that
were assessed just before the surgery was lower than GroupC (p=023, p=0.007). There
was no significant difference between the state anxiety of GroupP and GroupPh after the
intervention (p=0.750).

Conclusion: It has been shown that effective use of the time allocated to patients and in-
forming by the anaesthesiologist who will perform the anaesthesia in reducing preoperative
anxiety is as effective as drug-induced premedication.

become safer do not reduce the anxiety level of patients.?]

Anxiety is an unpleasant condition that shows itself in the
form of restlessness and tension that may be associated
with hemodynamic indicators such as hypertension and
tachycardia resulting from sympathetic, parasympathetic,
and endocrine stimulation.!"! Awaiting surgery is a stress-
ful situation for patients. Although such anxiety seen in
many patients undergoing elective surgery is considered
an expected response, it is still an important problem
for the majority of patients. The advancement of surgical
techniques and the fact that the perioperative period has

Anxiety affects vital signs such as pulse rate and blood
pressure and increases sweating. It also has the potential
to have an impact on patients’ responses to anesthesia and
analgesia,[* induction of anesthesia, and recovery.’! Preop-
erative anxiety is associated with increased postoperative
pain, the need for analgesics, and extended hospitalization.
B1 High-level anxiety may affect a patient’s immune system
and delay wound healing.! Considering these factors, it is
important to evaluate patients in the preoperative period
for anxiety.
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The communication between the patients and the anes-
thesiologist occurs during the visit | day before the
surgery.l¥! This visit is the psychological part of preopera-
tive medication. In recent years, the increased emphasis on
day surgeries has resulted in anesthesiologists not having
enough time to conduct extensive preoperative interviews
with patients. This may also lead to a failure to provide
patients with the necessary information about surgery and
anesthesia.’! On the other hand, the pharmacological part
of preoperative preparation is made using various medi-
cations. Diazepam, a benzodiazepine, produces anxiolysis,
sedation, and amnesia, depending on the dose. Diazepam
has long been orally administered for preoperative seda-
tion. Adults are given doses of 5-15 mg of diazepam for
preoperative sedation.[”#

The “State-Trait Anxiety Inventory (STAI)” is the most
commonly used technique among the subjective self-mea-
surement tests to measure the level of anxiety in patients.
I This inventory was developed by Spielberger.l'” More-
over, the Visual Analogue Scale (VAS) is an appropriate
technique for measuring anxiety, and it is easy to apply.?!

The aim of this study is to compare the briefing of the
anesthesiologist who will perform anesthesia versus pre-
medication with oral diazepam regarding their effect on
the anxiety levels of patients who will undergo elective
operation.

MATERIALS AND METHODS

Following the approval of the School of Medicine Non-
interventional Clinical Trials Ethics Committee (decision
number 2012/43-01 dated December 27, 2012), a total of
90 patients aged 20 to 65 who were classified as ASA |-
and scheduled for operation at the Gynecology and Ob-
stetrics Department were included in the study.

Cancer, cerebral damage, psychiatric disorder, use of psy-
chotropic medication, and mental retardation were exclu-
sion criteria for our study population. Furthermore, illit-
erate patients and those who did not answer one or more
questions on STAl were excluded from the study.

Study data were collected using the STAI I-Il (State Anx-
iety Inventory [STAI-I], Trait Anxiety Inventory [STAI-II])
and VAS.

For VAS, a ruler consisting of a horizontal line marked 0
at the beginning and 100 at the end was prepared. The
patients were asked to mark a place between 0 and 100
that best suited their anxiety level with an “x”.

The questionnaire form was composed of three parts:
Part | included demographic information, Part 2 included
STAI-I and STAI-Il, and Part 3 included a ruler for VAS
scoring.

Patients who were eligible to be included in the study
were determined once the next day’s surgery list was is-
sued, and they were divided into 3 groups through block
randomization: the control group (Group C, n=30); the

psychological premedication group (Group P, n=30), and
pharmacological premedication group (Group PH, n=30).

The pre-anesthetic assessment of the patients was per-
formed on the day before the surgery, as in their daily
routine practice. In daily routine practice, anesthesiology
residents evaluate a large number of patients in a short
time and consult the relevant anesthesiologist. Besides
the restricted time allocated for the assessment of one
patient, these anesthesiology residents can perform anes-
thesia only for some of the patients they have evaluated.

After the routine pre-anesthetic assessment was com-
pleted, all study subjects were informed about the study
by an investigator who had the knowledge of the fact that
a questionnaire would be carried out but did not know
which group the patients belonged to. Written informed
consent was obtained from each patient and all patients
were asked to fill out a three-part questionnaire (including
State Anxiety-1, Trait Anxiety, and VAS-1).

After the conduction of the questionnaires, the patients in
Group P were specifically informed by the anesthesiologist
that would perform anesthesia on the surgery day. The
briefing included information about the procedures to be
carried out before getting to the operating room (prepa-
ration for surgery, how to transfer to the operating room,
etc.) and the procedures to be applied to the patient when
they arrived in the operating room (operating room envi-
ronment, monitoring, etc.). The patients were asked about
the issues that worried them about anesthesia applications
and that they wanted to get information about, and they
were given information about these issues. Questions
asked by the patients were carefully answered. However,
unnecessary details were avoided during the briefing. It
was especially emphasized to the patients in GroupP that
the anesthesiologist who individually informed them would
be present during anesthesia application to the patient.

No additional briefing procedure was conducted for the
patients in GroupPH. Patients were orally given diazepam
(5 mg for patients weighing up to 70 kg, 7.5 mg for pa-
tients weighing more than 70 kg) approximately 45—-60 min
before they were brought to the operating room on the
surgery day.

No additional briefing procedure was conducted for the
patients in Group C.

When patients came to the operating room on the surgery
day, an investigator who did not know which patient be-
longed to which group administered the STAI-I and VAS
(State Anxiety-2, VAS-2) to all patients while they were
in the preoperative waiting room. Before this questionaire
only the patients in GroupP were greeted in the operating
waiting room by the anesthesiologist, who individually in-
formed them the day before.

The state anxiety score and the VAS score measured |
day before the operation were recorded as “State Anxi-
ety-1” and “VAS-1,” respectively, while the state anxiety
score and the VAS score were recorded as measured in
the waiting room on the day of surgery and were called
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“State Anxiety-2” and “VAS-2,” respectively.

The manual scoring method was used in the calculation of
the STAI score.

The scores obtained from both scales theoretically vary
between 20 and 80. Greater scores show higher anxiety
levels, while lower scores show low anxiety levels.

Power Analysis

In previous studies, Tasdemir et al.l''l measured the anxi-
ety level using STAI in the preoperative period in patients
undergoing surgery and determined the anxiety level de-
termined by STAI as an average score of 40.6+11.23 in
patients who did not receive any information or sedative
anxiolytic medication. Using this data, the lowest number
of cases in the groups in which a 5% decrease in STAI level
could be determined with an alpha error (p value) of 0.05
and a working power of 99% was determined as 29. It was
planned to include 30 patients in all groups in our study.

Statistical Analysis

The Statistical Package for Social Science 15.0 was used for
the analysis of the study data. Continuous variables and
their subgroups were represented as median, minimum,
and maximum values. Frequency variables were expressed
in frequencies and percentages. The Kolmogorov-Smirnov
test was used to test compliance with the normal distri-
bution. On the other hand, in the analysis of continuous,
non-normally distributed variables, the Bonferonni-cor-
rected Kruskal-Wallis test was used to compare three
groups, and the Mann-Whitney U test was used for the
comparison of two groups. The Wilcoxon test was used
for intra-group comparisons. The Chi-square test was

used in the analysis of the variables determined by count-
ing. p<0.05 was considered statistically significant.

RESULTS

This study included 90 female patients aged from 20 to 65
years of age (median, 45.5). There was no significant differ-
ence between the groups regarding patients’ educational
status, occupation, and marital status (p=0.066, p=0.581,
and p=0.601, respectively) (Table 1).

There was no statistically significant association between
patients’ age, educational status, occupational group, mari-
tal status, previous history of anesthesia, and the scores of
State Anxiety-I, Trait Anxiety, and VAS-I (p>0.05) (Table
2).

Considering all patients from the three groups, the median
State Anxiety-1 score was calculated as 48 (23-70), the
median Trait Anxiety score as 44 (31-67), and the median
VAS-| score as 50 (0-100). No statistically significant dif-
ference was observed between the groups and the scores
obtained from State Anxiety-I, Trait Anxiety, and VAS-I
(p>0.05) (Table 3).

When the patients in Group C were compared in terms
of their State Anxiety-| and State Anxiety-2 scores, it was
observed that the State Anxiety-2 scores were numeri-
cally higher, but the difference was not statistically signif-
icant (p=0.121). Furthermore, there was no statistically
significant difference between VAS-1 and VAS-2 scores
(p=0.987) (Table 3).

It was revealed when the patients in Group P were com-
pared in terms of their State Anxiety-1 and State Anx-

Table I. Sociodemographic characteristics of patients
GroupK GroupP GroupF Total
n=30 n=30 n=30 n=90
AGE median (min-max) 38 (25-60) 42.5 (20-65) 43.5 (24-65) 42.5 (20-65)
n (%) n (%) n (%) n (%)
Educational Status
llliterate I (1.1) I (1.1) I (1.1) 3(33)
Secondary school graduate 4 (4.4) 3(3.3) 6 (6.7) 13 (14.4)
High school graduate 9 (10) 11 (12.2) 7 (7.8) 27 (30)
University graduate 7 (7.8) 8 (8.9) 4 (44) 19 21.1)
Primary school graduate 9 (10) 7 (7.8) 12 (13.3) 28 (31)
Occupation
Homemaker 17 (18.9) 15 (16.7) 19 (21.1) 51 (56.7)
Government employee 7 (7.8) 7 (7.8) 3(3.3) 17 (18.7)
Self-employed 2(22) 3 (3.3) 2(2.2) 7 (7.8)
Retiree 2(2.2) 0 I (1.1) 3(33)
Worker 2(22) 5(5.6) 2(2.2) 12 (13.3)
Marital Status
Married 24 (26.7) 25 (27.8) 23 (25.6) 72 (80)
Single 4 (44) 5(5.6) 2(22) I (12.2)
Widowed 2(22) 0 5(5.6) 7 (7.8)
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Table 2. Association of age groups, educational status, occupation, history of anaesthesia with State Anxiety-1, Trait Anxiety
and VAS-|
n State Anxiety-| Trait Anxiety VAS-1
Median (min-max) Median (min-max) Median (min-max)
Age Groups
20-35 31 41 (31-67) 40 (36-47) 50 (10-100)
35-50 40 50 (35-71) 49 (23-64) 50 (15-90)
Over 50 years of age 19 42 (36-63) 45 (36-63) 50 (10-100)
Educational Status
Primary school graduate 28 48 (35-71) 45 (36-63) 55 (0-90)
Secondary school graduate 13 51 (31-64) 48 (34-60) 50 (10-100)
High school graduate 27 49 (33-56) 44 (32-60) 50 (10-80)
University graduate 19 49 (23-68) 42 (31-67) 50 (15-100)
llliterate 3 36 (32-37) 55 (50-56) 40 (40-55)
Occupation
Homemaker 51 49 31-71) 47 (34-63) 50 (0-100)
Government employee 17 48 (23-68) 40 (31-67) 65 (15-100)
Self-employed 7 48 (32-52) 44 (33-51) 50 (10-85)
Retiree 3 45 (45-51) 47 (43-55) 60 (40-60)
Worker 12 49 (33-70) 45 (36-60) 60 (20-80)
Marital Status
Married 72 48 (23-71) 44 (31-60) 50 (0-100)
Single I 49 (35-68) 44 (35-67) 75 (15-100)
Widowed 7 42 (31-66) 43 (34-63) 50 (40-80)
History of Anaesthesia Yes 26 48 (23-71) 43.5 (31-67) 50 (0-100)
No 64 51 (32-66) 47.5 (32-63) 50 (20-90)

iety-2 scores that the State Anxiety-2 scores were sig-
nificantly lower (p<0.001). But no statistically significant
difference was observed between VAS-1 and VAS-2 scores

(p=0.269) (Table 3).

The patients in GroupPH were compared in terms of their
State Anxiety-| and State Anxiety-2 scores, and it was ob-
served that the State Anxiety-2 scores were significantly
lower (p<0.001). Moreover, when the VAS-1 and VAS-2
scores were compared, the VAS-2 scores were also found
to be lower (p=0.002) (Table 3).

On the other hand, when GroupC and GroupP were
compared, there was no significant difference between
the groups in patients’ State Anxiety-1 and VAS-I scores
(p=0.118 and p=0.810, respectively); however, the State

Anxiety-2 scores of GroupP were lower compared to the
State Anxiety-2 scores of GroupC (p=0.023). Neverthe-
less, no statistically significant difference was observed
between the two groups in their VAS-2 scores (p=0.851)
(Table 3).

When compared, no significant difference was found
between Group C and Group PH regarding their State
Anxiety-1 and VAS-| scores (p=0.242 and p=0.463, re-
spectively). Comparing State Anxiety-2 scores, the State
Anxiety-2 scores of Group PH were significantly lower
than those of GroupC (p=0.07). In the comparison of
VAS-2 scores, the VAS-2 scores of Group PH were numer-
ically lower, but the difference between the groups was
not statistically significant (p=0.110) (Table 3).

Table 3. Distribution of Patients’ State Anxiety-1, Trait Anxiety, VAS-1, State Anxiety-2, and VAS-2 Scores by Groups
[median (min. and max.)]
State Anxiety- | Trait Anxiety VAS-1 State Anxiety-2 VAS-2
Median (min-max) Median (min-max) Median (min-max) Median (min-max)  Median(min-max)
GroupC 46.5 (31-68) 44.5 (32-67) 50 (10-100) 48 (33-65) 50 (20-100)
GroupP 49 (35-64) 42.5 (31-58) 50 (0-85) 42 (25-62) t+ * 50 (0-90)
GroupPH 48.5 (23-71) £ 48 (33-63) 50 (0-100) + 43 (22-67) £+ 42.5 (10-90) £

*: p<0.05, The difference between GroupC and GroupP is significant; Mann Whitney U test; 1: p<0.05, The difference between GroupC and GroupPH
is significant; Mann-Whitney U test; $: p<0.05, Intra-group evaluation is significant; Wilcoxon signed-rank test.
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When a comparison was made between Group P and
Group PH, no statistically significant difference was ob-
served between the groups in terms of their State Anx-
iety-1, VAS-I, and State Anxiety-2 scores (p=0.830,
p=0.548, and p=0.750, respectively). In the comparison of
VAS-2 scores between GroupP and GroupPH, the VAS-2
scores of GroupPH were numerically lower, but the differ-
ence between the groups was not statistically significant
(p=156) (Table 3).

DISCUSSION

In this study, we investigated the effect of psychological
or pharmacological premedication on the state anxiety
scores of female patients who would undergo elective
surgery. STAI, which is used to measure preoperative anxi-
ety, is referred to as the gold standard in the literature.>*?
STAI was first developed as a tool for measuring the anxi-
ety level in mean healthy people, but then it was revealed
to be useful in measuring anxiety in patient groups.l”! VAS
is an attractive alternative for measurement due to its ease
of use.>"'? For this reason, we decided to employ both
STAI and VAS in our study. Studies in the literature suggest
that the anxiety level measured in the afternoon of the day
before the operation and the anxiety level measured just
before the operation should be similar.”'*! Therefore, in
our study, to reveal the effect of psychological and phar-
macological intervention on anxiety measured on the day
before the operation, we measured the anxiety level for
the second time just before the operation.

As a result, the State Anxiety-2 scores of the patients who
received psychological or pharmacological support were
found to be significantly lower as compared to the con-
trol group. We were able to indicate the positive effect
of psychological or pharmacological intervention on state
anxiety in the cases of elective surgery.

There are not many studies in the literature comparing
the effects of psychological premedication and pharmaco-
logical premedication in reducing anxiety. Egbert et al.l']
evaluated the psychological effects of the preoperative
visit by making a comparison with 2 mg/kg intramuscular
pentobarbital and demonstrated that patients who were
visited by an anesthesiologist before the operation were
observed to be much calmer on the day of the operation.
In our study, no significant difference was found between
the STAI scores of GroupP and GroupPH. Furthermore,
psychological and pharmacological interventions were
not found to be superior to one another in reducing the
anxiety of the patients. In the literature, there are many
studies employing patient information to reduce preop-
erative anxiety. Leigh et al.'’! reported that the anxiety
levels of patients who were informed about anesthesia by
an anesthesiologist in the preoperative period were lower
compared to the control group that did not receive such
support. Again, in that study, Leigh et al.l'"*l made a compar-
ison between the booklet prepared for the patients about
anesthesia and the preoperative interview performed by

the anesthesiologist and revealed that the interview was
more effective in reducing anxiety. In another study, the
doctor was stated as the primary source from whom the
patients wish to get information.l'¥! In line with this infor-
mation, the point we want to emphasize regarding our
study is that the anesthesiologist’s attention to the patient
and careful information can reduce the anxiety of the pa-
tients as much as a pharmacological agent does.

It was suggested in a study investigating the effects of
informing patients before the elective operation on the
psychological ability of the patients to cope with the op-
eration that information given in various forms positively
affects patients’ psychological coping skills. However, the
authors emphasized that the information given to the pa-
tients should be suitable for the needs of the individual.
[l Lilja et al.l'" concluded that there must be a fine line
between providing a patient with enough information to
make a decision and giving too much information that
could frighten the patient and cause further harm. In our
study, the patients included in the psychological premed-
ication group (GroupP) were visited by the anesthesiolo-
gist, who would perform anesthesia. The anesthesiologist
provided patients with information about the procedures
to be carried out before getting to the operating room
(preparation for surgery, how to transfer to the operating
room, etc.) and the procedures to be applied to the pa-
tient when they arrived at the operating room (operating
room environment, monitoring, etc.). Questions asked by
the patients were carefully answered. Unnecessary detail
was avoided, and questions were answered through posi-
tive advice. It was especially emphasized that the anesthe-
siologist who informed the patients in this group would
be ready in the operation room during the operation. We
believe that the information provided by this method re-
sulted in lower State Anxiety-2 scores in Group P patients
compared to those of Group C patients. Moreover, we
think that the fact that these patients got to know the
anesthesiologist who would administer anesthesia in ad-
vance, that they were informed by that anesthesiologist
in person, and that they were greeted by him/her in the
operation waiting room on the day of the operation was
effective in reducing the preoperative anxiety levels of
GroupP patients in our study.

However, studies on preoperative briefing did not always
show a difference between those who received and did
not receive preoperative information about the surgery
to be performed. Such controversial results might have
resulted from the differences in study designs. In a study
investigating the relationship between patients’ knowledge
levels about diagnosis, surgery, and anesthesia and their
anxiety levels, it was found that having knowledge about
anesthesia did not affect patients’ levels of state anxiety. In
this study, while 75% of the patients correctly described
the surgical procedure, only 37.5% had knowledge about
the anesthetic procedure. The percentage of patients who
received information about the anesthetic method to be
applied was found to be low./! In light of these data, as we
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stated at the end of our study, the method and content of
the information provided gain importance.

There are various studies in the literature about pharma-
cologically decreasing anxiety. In a study comparing the use
of midazolam, diazepam, and placebo for premedication,
no significant difference was found between diazepam and
placebo in terms of their effect on decreasing the anx-
iety level, but the investigators employed the ‘Hamilton
Anxiety Test’ and VAS to measure anxiety in this study.
'8 In our study, however, a significant decrease was found
in both the STAI and VAS scores of GroupPH who were
given diazepam as the pharmacological preparation. More-
over, when compared with Group C who were not given
diazepam, the anxiety levels of the patients in Group PH
were found to be lower.

It has been indicated that in studies conducted to in-
vestigate preoperative anxiety, the level of preoperative
anxiety ranged from |1% to 80%, depending on the scale
used."'”] Most of the studies in the literature conducted
to investigate preoperative anxiety employed the STAI to
measure anxiety. Domar et al.?! reported the mean pre-
operative state anxiety score as 45 with the STAI. Demir
et al.l found the median preoperative state anxiety score
to be 38 in female patients undergoing cardiac surgery. In
the same study, the median trait anxiety score in women
was reported to be 44. Kim et al.”! found the mean pre-
operative state anxiety score to be 45.3 and trait anxiety
to be 43.4 in women. Tasdemir et al.l''l reported the mean
preoperative state anxiety score of female patients to be
48. We found that the median value for the State Anxi-
ety-| scores checked on the day before the operation was
48, and the median value for the trait anxiety score was
44 for all patients. This value is consistent with the results
reported in other studies.[>*!"20]

Several studies in the literature have shown the relation-
ship between gender and preoperative anxiety score, and
it has been found that women have greater anxiety than
men do in the preoperative period.?? It is the reason why
we included female patients in our study, who are normally
thought to have higher anxiety scores than men.

When it comes to the relationship between age and pre-
operative anxiety level is examined, there are different
results in the literature. However, some investigators sug-
gested that age does not affect preoperative anxiety lev-
els.?21 Shevde and Panagopoulos,?? on the other hand,
indicated lower preoperative anxiety levels in patients
of advanced age. It was found in the study conducted by
Tagdemir et al.l'l that the preoperative anxiety scores of
the elderly group were lower than those of the young and
middle-aged groups, although the difference between the
age groups was not statistically significant. Demir et al.”}
found the anxiety level of the young patient group aged
between 31 and 40 years of age to be higher compared to
the other age groups; however, the difference was not sta-
tistically significant. Nevertheless, no significant relation-
ship was found between age groups and anxiety scores
or VAS scores in our study. However, although the differ-

ence was not statistically significant, the State Anxiety-1,
trait anxiety, and VAS scores in the 35-50 age group were
higher than those in the other age groups.

While some studies have reported that the greater the
education level, the higher the anxiety becomes,>?% other
have demonstrated that education does not affect the de-
gree of anxiety.''? A study reported that preoperative
anxiety levels were higher in individuals who received more
than 12 years of education.”? Domar et al.*®! reported that
although patients with higher education levels tended to
report higher anxiety scores, their pulse rates measured at
induction were significantly lower. On the other hand, we
did not find any significant relationship between education
level, anxiety scores, and VAS scores. Since the unknown
factor will be less effective in educated patients, it can be
expected that such patients will have lower anxiety. How-
ever, it should be taken into account that having detailed
information on a subject may increase anxiety.

Furthermore, considering the effect of occupation on pre-
operative anxiety, studies did not find any correlation be-
tween occupation and anxiety.?*?2 |t was noted in Demir
et al. that, although there was no significant difference,
the frequency of anxiety was higher in the group of work-
ers compared to other occupational groups. In the study
by Tasdemir et al.l''! however, the highest anxiety score
was in the housewife group and the lowest anxiety score
was in the civil servant group, but the difference between
the groups were not statistically significant. In our study,
although the differences was not statistically significant,
the occupation group that had the highest level of anxiety
was housewives and workers, and this result is consistent
with two other studies conducted in Tiirkiye (Table I).

There are studies showing that previous anesthesia expe-
rience is an important variable that has an impact on pre-
operative anxiety. In a study, anxiety levels were found to
be high in patients who did not have a history of surgery.
(231 On the contrary, in another study it was shown that
women who had previous anesthesia and surgery histo-
ries had higher preoperative anxiety levels than women
who had no previous exposure to anesthesia or surgery.!
Some studies have suggested that anesthesia experience
does not change the level of anxiety.l''?7 In our study, the
anxiety levels of patients who had not received anesthesia
before were found to be higher, but the difference was not
statistically significant (Table I).

The limitations of the study are the first point is detailed
information. GroupP patients may not have been informed
standardly since they were given verbal information dur-
ing detailed information. Sometimes the information was
shaped by the patients’ questions. The second point is
the timing of diazepam. It was planned to be given 45-60
min before being brought from the ward to the operating
room, but the ward nurses may not have acted standardly
in this regard.

In a systematic analysis that reviewed the documents re-
lated to preoperative anxiety published between 2001 and
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2021, the studies about preoperative anxiety have made
a huge leap forward since 2016. Interventions for pre-
operative anxiety, premedication, education, and briefing
were the main topics of this research.” But as we men-
tioned before, there are not many studies in the literature
comparing the effects of psychological premedication and
pharmacological premedication in reducing anxiety.

In conclusion, we decided that using the time allocated for
an interview with patients and providing patients with ap-
propriate information were as effective as premedication
with drugs in reducing preoperative anxiety. It is known
that the time spent on patient interviews is decreasing day
by day. Considering the fact that the number of studies
comparing preoperative briefing and premedication prac-
tices with drugs is low, we have emphasized the impor-
tance of face-to-face interviews with patients and briefing
patients in today’s conditions, where time management is
very important.
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~
Psikolojik ve Farmakolojik Premedikasyonun Elektif Operasyon Planlanan Hastalarda

Preoperatif Anksiyete Duzeyi Olculerek Karsilastirnimasi

Amag: Anestezi hekiminin yaptigi 6zel bilgilendirme ile oral diazepam premedikasyonunun, elektif cerrahi hastalarinda anksiyete diizeyine
etkisini karsilastirmaktir.

Gereg ve Yontem: Universite hastanesi, kadin hastaliklari ve dogum servisinde operasyonu planlanan, 2065 yaslarindaki, ASAI-II, 90 hasta
galismaya alindi. Operasyondan bir giin 6nce tiim hastalarin STAI anketi ile anksiyete diizeyleri Slgiildii. Hastalar tig gruba ayrildi. Anket uygu-
lamasindan sonra bir grup hastaya (GrupP), anestezi uygulamasinda bulunacak anestezi hekimi tarafindan ayrintili 6zel bilgilendirme yapildi. Bir
grup hastaya (GrupPh) ameliyathaneye gelmelerinden 6nce oral diazepam verildi. Kontrol grubu (GrupC) hastalarina anket uygulamasindan
sonar sadece rutin preoperatif vizit yapildi. Ameliyathaneye getirildikten sonra tim hastalara tekrar STAI anketi uyguland.

Bulgular: Ug grubun tim hastalarinin operasyondan bir giin énce élgiilen durumluk anksiyete medyan degeri 48 (23-70), siireklilik ank-
siyete medyan degeri 44 (31-67), VAS medyan degeri 50 (0-100) olarak saptandi. GrupP hastalarinin bilgilendirmeden sonraki anksiyete
skorlari anlamli olarak daha dusiktii (p<0.001). GrupPh hastalarinin Diazepam verildikten sonraki anksiyete skorunun anlamli olarak daha
diisiik oldugu goriildi (p<0.001). Operasyon giinii ameliyattan hemen 6nce 6lgiilen anksiyete skoru, GrupP ve GrupPh hastalarinda GrupC
hastalarina gére anlaml olarak daha diistiktu (sirasiyla, p=0.023, p=0.007). GrupP ve GrupPh hastalarinin anksiyete skorlari arasinda anlaml
bir fark saptanmadi (p=0.750).

Sonug: Preoperatif anksiyeteyi azaltmada hastalara ayrilan siirenin efektif olarak kullanilmasinin ve anestezi uygulayacak hekim tarafindan
yapilan bilgilendirmenin, ilagla yapilan premedikasyon kadar etkili oldugu gosterildi.

Anahtar Sozciikler: Preoperatif anksiyete; premedikasyon; STAI.
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ABSTRACT

Objective: A glycoprotein hormone called erythropoietin (EPO) regulates hematopoiesis,
but also affects many other tissues, such as the human endometrium. Patients with chronic
kidney disease (CKD) are frequently treated for anemia using recombinant EPO. The aim
of this preliminary study was to evaluate the impact of recombinant EPO on the post-
menopausal endometrium of individuals with CKD.

Methods: This prospectively designed study, non-hysterectomized postmenopausal women
who were scheduled for Epoetin alpha treatment for their renal conditions in a nephrology
clinic of a tertiary centre were included to the study between February 2017 and January
2018. To assess endometrial thickness measurements by transvaginal ultrasonography before
(day 0) and at the 3rd, 30th and 90th days after the first EPO injections.

Results: Endometrial thicknessess of the study participants who received EPO (50-150 U/
kg/week) were 2.98+1.07 mm at day 0, 5.01+1.51 mm at day 3, 4.41£2.0] mm at day 30, and
3.79£1.42 mm at day 90. Endometrial thicknessess were significantly higher at 3rd and 30th
day visits, when compared to the basal measurements and declined gradually at the 90th day
(Repeated measures analysis of variance, post-hoc Tuckey’s test, p<0.01).

Conclusion: Short term recombinant EPO treatment has a reversible proliferative effect
on postmenopausal endometrium. In this study, short term reversible proliferative effect
of EPO was observed and in one patient a benign endometrial polyp developed. Larger
prospective studies could answer the risk of neoplasia in patients on chronic EPO treatment.
Our study may contribute to the early diagnosis of endometrial hyperplasia or neoplasia by
raising awareness about patients receiving EPO treatment.

shown that female reproductive organs can produce EPO,
and signal transduction of EPO contributes to the cyclic

Erythropoietin (EPO) is a glycoprotein hormone that pri-
marily regulates hematopoiesis by stimulating precursors
of erythroid cell line in response to tissue hypoxia. On
the other hand, EPO receptors have been found to exist
in various tissues including nervous system, cardiovascu-
lar system, and reproductive organs.!"? It has been clearly

changes in the female reproductive organs. EPO also has
proliferative effect and contributes to the cyclic changes of
the human endometrium.*

Anemia is a common problem among patients with
chronic kidney disease (CKD), due to both insufficient
EPO synthesis and destruction during hemodialysis.[*
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EPO has been widely used since 1989 in the treatment
of CKD and anemia associated with end-stage renal dis-
ease.P’! Recombinant EPO injections are a common prac-
tice in nephrology clinics for those patients but possible
effects of EPO on other tissues are usually neglected. In
this preliminary study, the effect of recombinant EPO on
the endometrium of postmenopausal CKD patients was
assessed by transvaginal ultrasonography.

MATERIALS AND METHODS

In the present study, 20 non-hysterectomized post-
menopausal women who were scheduled for epoetin alfa
treatment for their renal conditions in a nephrology de-
partment of a tertiary center were included in the study
between February 2017 and January 2018. All patients
gave informed consent. This prospectively designed study
was approved by the Institutional Ethics Committee (Ap-
proval number: 2016/7) and registered with the National
Clinical Trials Registry (NCT #03060603). None of the
patients received hormone replacement therapy and pa-
tients with any type of malignancy were excluded from the
study. After enrollment, 4 patients were excluded from
the study due to intracavitary mass which might affect
endometrial measurements (postmenopausal endometrial
thickness over 5 mm, n=1; FIGO Class Il and Il intramu-
ral fibroid, n=2; and intracavitary fluid, n=1) at the initial
examination. 2 patients were lost to the follow-up. Data

from the remaining |4 patients were analyzed.

Recombinant human EPO (Eprex®, with the license of
Janssen-Cilag AG Switzerland, produced in Vetter Pharma-
Fertigung GmbH and Co. KG, Germany) of 50—150 IU/kg/
week, until the correction of anemia was observed. Mean
EPO dose was 62.290+8.410 IU (range: 48.000-80.000
V).

The primary outcome measure was endometrial thickness
measurements by transvaginal ultrasonography before
(day 0) and at the 3rd, 30th, and 90th days after the first
EPO injections. Demographic and clinical data were given
as meantstandard deviation or standard error. Repeated
measures analysis of variance (ANOVA) with Bonferroni
correction and post hoc Tukey’s tests and SPSS 20.0 soft-
ware program were used for the statistical analyses.

RESULTS

Demographic data of the patients were as follows: Mean
age of the patients was 59.7113.6 years (range: 34-76)
and median parity was 3 (Interquartile range: 2.25). Mean
body mass index was found as 25.9£4.81 kg/m2. The last
menstrual period was 16.8+13.7 years ago (range 1-48).

Endometrial measurements are given in Table | . Mean en-
dometrial thickness was different between measurements
at days 0, 3, 30, and 90 significantly (p<0.01, ANOVA with
repeated measures, post-hoc Tukey’s test).

Table I. Measurements of endometrial thickness with transvaginal ultrasonography in postmenopausal chronic renal failure
on epoetin treatment. A) measurements 0, 3, 30 and 90 s after the first EPO injection (Repeated measures analysis
of variance, p<0.01); B) Post-hoc analysis of the measurements.

A) Endometrial Thickness

n Min. Max. Mean SD

Day 0 14 0.80 4.80 2.98 1.07

Day 3 14 3.30 7.90 5.0l 1.51

Day 30 14 2.20 8.80 44| 201

Day 90 14 2.00 7.60 3.79 1.42

B) Mean Diff. p 95% Cl

Day 0 Day 3 -2.029* 0.000 -2.855 -1.202

Day 30 -1.436* 0.017 -2.655 -0.217
Day 90 -0.807* 0.092 -1.707 0.092
Day 3 Day 3 2.029* 0.000 1.202 2.855
Day 30 0.593 0.700 -0.503 1.689
Day 90 1.221* 0.012 0.242 2.201
Day 30 Day 3 1.436* 0.017 0217 2.655
Day 30 -0.593 0.700 -1.689 0.503
Day 90 0.629 0.623 -0.488 1.745
Day 90 Day 3 0.807 0.092 -0.092 1.707
Day 30 -1.221%* 0.012 -2.201 -0.242
Day 90 -0.629 0.623 -1.745 0.488

*: p<0.05
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All of the 14 patient’s basal endometrial measurements
were <5 mm. At their 3rd and/or 30th days of EPO treat-
ment, the endometrium of five patients was measured >5
mm all of which returned below 5 mm at their 90th day
visit. A benign endometrial polyp was seen at the 30th
day visit of one patient which was then extirpated by hys-
teroscopy. Her endometrial thickness measurements were
4.8, 7.6, 8.8, and 4.4 mm at her 0, 3rd, 30th, and 90th-day
visits, respectively. Measurement of only one of the 14 pa-
tients was over 5 mm at 90th day.

DISCUSSION

It has been demonstrated that EPO has physiological roles
unrelated to erythropoiesis. Animal studies showed that
mouse uterus expresses EPO and its receptor and pro-
duces EPO protein in an estrogen-dependent manner. In
human endometrium, both EPO and EPO-R were detected
in all samples of isolated epithelial cells analyzed through-
out the menstrual cycle and have been suggested to play a
physiological role in the endometrial proliferation.!

In the present study, 14 postmenopausal CKD patients
who were prescribed EPO for anemia were investigated.
None of these patients had abnormal finding on their
basal transvaginal ultrasonographic examinations. On EPO
treatment, at their 3rd and 30th day visits, endometrial
thicknesses were found as significantly higher than the
basal measurements and declined gradually at the 90th day
(Table ). Ovarian hormone changes, such as estrogen and
progesterone during the menopausal period, cause amen-
orrhea and vasomotora symptoms.! In our study, post-
menopausal women were included instead of not being a
confounding factor since the menstrual cycle would have
an effect on the thickness of the endometrium.

Unopposed estrogen and excessive proliferation of en-
dometrium is the most common cause of endometrial
hyperplasia and endometrioid endometrial carcinoma but
transvaginal ultrasonography as the first-line screening
tool for endometrial cancer in postmenopausal women
without bleeding remains to be controversial.[’#]

In this study, short-term reversible proliferative effect of
EPO was observed and in one patient, a benign endome-
trial polyp developed. We think that our study encourages
a multidisciplinary approach in postmenopausal womans
with chronic renal disease as a comorbidity. On the other
hand, long-term effects chronic EPO treatment remains to
be investigated. Larger prospective studies could answer
the risk of neoplasia in patients on chronic EPO treatment.
The effect of EPO on endometrium in reproductive period
is also unknown and this might open a new perspective for
understanding endometrial proliferation (i.e., in infertility).

Conclusion

Short-term recombinant EPO treatment has a reversible
proliferative effect on postmenopausal endometrium.
Long-term effects of EPO in these patients and in those
with reproductive period remain to be investigated.
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~
Eritropoetin’in Postmenopozal Kronik Bébrek Yetmezligi Hastalarnnin Endometriyumu

Uzerine Proliferatif Etkisi

Amag: Eritropoietin (EPO), hematopoezi diizenlemenin yani sira insan endometriyumu da dahil olmak iizere gesitli dokularda rol oynayan
glikoprotein bir hormondur. Rekombinant EPO, kronik bébrek yetmezligi olan hastalarda anemi tedavisi igin yaygin olarak kullaniimaktadir.
Rekombinant EPO’nun kronik bébrek yetmezligi olan postmenapozal kadinlarin endometriumu iizerindeki etkisi, bu galismanin amaci olarak
belirlendi.

Gereg ve Yontem: Prospektif olarak tasarlanmig bu galismaya Subat 2017- Ocak 2018 tarihleri arasinda tgiincii basamak bir merkezin
nefroloji kliniginde renal sorunlari nedeniyle eritropoetin tedavisi planlanan, histerektomi yapilmamis postmenopozal kadinlar dahil edildi. ilk
EPO enjeksiyonlarindan énce (0. giin) ve sonraki 3., 30. ve 90. giinlerde transvajinal ultrasonografi ile endometrial kalinlik lgiimleri yapildi.

Bulgular: 62.290+8.410 IU EPO alan 14 hastanin transvajinal endometriyal kalinlk Slgtimleri 0. giin: 2.98+1.07, 3. giin: 5.01%1.51, 30. giin:
4.41£2.01 ve 90. giin: 3.79£1.42 idi. 3. ve 30. giin ziyaretlerinde endometriyal kalinliklarin bazal lgiimlere gére anlamli olarak yiiksek oldugu
ve 90. giinde kademeli olarak azaldigi goriildii (Tekrarlanan Slgiimler varyans analizi, post-hoc Tuckey’s test, p<0.01).

Sonug: Sonug olarak, kisa siireli rekombinant EPO tedavisi menopoz sonrasi endometrium iizerinde geri doniigiimlii bir proliferatif etkiye
sahiptir. Bu galismada, EPO’nun kisa vadede geri dénustiimlii proliferatif etkisi gézlenmis ve bir hastada benign endometrial polip gelismistir.
Daha biiyiik prospektif galismalar, kronik EPO tedavisi alan hastalarda neoplazi riskine cevap verebilir. Calismamiz EPO tedavisi alan hastalar
hakkinda farkindalik yaratarak endometrial hiperplazi veya neoplazinin erken tanisina katki saglayabilir.

Anahtar Sozciikler: Endometrium; EPO; eritropoetin.
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ABSTRACT

Objective: We aimed to investigate whether the ratios of craniocaudal (CC), anteropos-
terior (AP), and mediolateral (ML) measurements to each other are useful in diagnosing
thyroid papillary carcinoma by ultrasound.

Methods: The patients who have a solid thyroid nodule on ultrasonography which were
diagnosed by a histopathological examination after a trucut fine needle biopsy were included
in this study. Proportions of all three dimensions to one another were recorded.

Results: A total of 173 patients with a mean age of 44.49+14.54 years were included. Of the
patients included in the study, 137 (79.19%) were female and 38 (20.81 %) were male. AP/ML
ratio (p=0.016) and CC/ML ratio showed a significant difference between thyroid papillary
carcinoma group and benign nodule groups. Furthermore, a cut-off value of 0.7 AP/ML ratio
showed sensitivity and specificity of 0.667 and 0.45, respectively.

Conclusion: AP/ML ratio shows association with increased thyroid papillary carcinoma risk.
CC/ML is also associated with increased risk. These rates may also contribute to clinical
practice as a diagnostic tool.

ilar, and the dimensional characteristics of the associated
thyroid nodules may also differ. The diagnostic value of

The incidence of thyroid cancer in the United States in-
creased from 4.5 to 14.4/100,000 population.l'" Differen-
tial diagnosis of thyroid nodules can be challenging due to
common thyroid diseases ranging from benign nodules to
inflammatory changes.!"?

The ultrasound has a key role for detecting a lesion in thy-
roid and for evaluating significant features including mar-
gin characteristics, echogenicity, presence of microcalcifi-
cations, intranodal vascularity, and absence of peripheral
halo.?!

Behavior patterns of different thyroid cancers are not sim-

craniocaudal (CC) dimension size and ratios of all dimen-
sion sizes to each other for the malignant conditions of thy-
roid are not well known. We aimed to investigate whether
the ratios of CC, anteroposterior (AP), and mediolateral
(ML) measurements to each other are useful in diagnosing
thyroid papillary carcinoma (TPC) by ultrasound.

MATERIALS AND METHODS

Study Design

This is a single-center retrospective cohort study. This
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study was conducted between January 2015 and Decem-
ber 20 patients diagnosed with the E04.1 ICD code (non-
toxic single thyroid nodule) and similar subcodes were
admitted to the radiology department of Van Yuzuncuyil
University Hospital. This study was performed after the
Hospital Ethics Committee approved the research (No.
2021/10-09). Records of patients admitted to the commu-
nity-based hospital radiology department were evaluated.

Study Population

The demographic features, histopathologic results, and ul-
trasound workup of the patients were recorded. Patients
with a solitary thyroid nodule with a histopathological
examination result after a transcervical ultrasound-guided
fine-needle biopsy were included in this study. The patients
without three-dimensional size records or histopatholog-
ical results, with previous surgery, malignancy or thyroidi-
tis history, pregnancy, and those under |8 were excluded
from the study.

Data Collection

All patients underwent transcervical ultrasonography us-
ing a 12 MHz linear probe on a Philips Affiniti 70 ultra-
sound device at supine position. ML and AP dimension
sizes were measured by a horizontal approach. CC size
was measured by a vertical approach (Figure |). The pro-
portion of all sizes (ML, AP, and CC) to each other was
calculated. Figure | shows the dimension measurements
on horizontal (A) and vertical (B) aspects of transcervi-
cal ultrasound. All ultrasounds were performed by radi-
ologists. Patients were divided to TPC group and benign
groups according to histopathologic results.

Study Outcomes

The primary outcome was to evaluate the ratios of CC,
AP, and ML measurements to each other in diagnosing
solid nodules containing TPC. Secondary outcome was to
compare the dimension measurements and demographic
features of patients with benign thyroid nodules and nod-
ules containing TPC.

Statistical Analysis

Statistical analysis was conducted with SPSS (the Statistical
Package for the Social Sciences) version 20 (IBM Corp.,
Chicago, IL, USA) for Windows. Descriptive statistics
were presented as mean and standard deviation, median,
and range (minimum and maximum). Normal distribution
of the quantitative data was tested with the Kolmogorov—
Smirnov test. Normally distributed quantitative variables
were analyzed with Independent Samples t-test. Mann—
Whitney U-test was used for the analysis of non-normally
distributed quantitative variables. For comparison of cat-
egorical data, Pearson Chi-squared test and Fisher exact
test were applied. Receiver operating characteristic (ROC)
curve analysis and area under the curve values were cal-
culated to determine the overall effectiveness of the vari-
ables. A p<0.05 was accepted statistically significant.

(b)

Figure 1. Anteroposterior and mediolateral dimension measu-
rements on horizontal (a) and craniocaudal on vertical (b) as-
pects of transcervical ultrasound.

RESULTS

In this study, 184 patients with solid thyroid nodules were
evaluated. || patients were excluded from the study due
to other malign fine needle biopsy results. A total of 173
patients with a mean age of 44.49+14.54 years were in-
cluded. Of the patients included in the study, 137 (79.19%)
were female and 38 (20.81%) were male. Mean age of the
male patients was 47.67+14.3. Mean age of the female pa-
tients was 43.66+14.54. There was no difference between
mean age of male and female patient groups (p=0.142).

TPC rate in female group was 30/137 (22.89%). TPC rate
in male group was 12/36 (33.3%). There was no significant
difference between the malignancy rates of the groups
(p=0.19).

AP, ML, and CC measurements showed no significant dif-
ference between the TPC and benign groups. AP, ML, and
CC measurements of the benign and malign nodules are
given in Table |. AP/ML ratio showed a significant differ-
ence between TPC and benign groups (p=0.016). CC/ML
ratio showed a significant difference between TPC and
benign groups. AP/CC ratio had no significant difference
between groups. The ratios are shown in Table 2.

ROC curve analysis of AP/ML measurement ratios showed
an area under curve of 0.606 (p=0.038, 95% CI: 0.508—
0.705). For a cut-off value of 0.7 AP/ML ratio, sensitivity
and specificity were 0.667 and 0.45, respectively. ROC
curve is shown in Figure 2. ROC curve analysis of AP/CC

Table I. Mann Whitney U test results of Anteroposterior
(AP), mediolateral (ML) and craniocaudal (CC)
measurements

ML cc AP

Benign

Mean+SD 19,79+9,65 21,85+10,90 [4,16+6,73

Median (min-max) 18 (5-74) 19 (8-76) 14 (4-44)
TPC

Mean+SD 19,17+£10,59 21,36+9,15 15,07+7,08

Median (min-max) 17 (8-47) 19,5 (8-45) 14,5 (6-35)

p 0,269 0,474 0,454
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Table 2. Independent T-test results of anteroposterior-
mediolateral, craniocaudal mediolateral and
anteroposterior craniocaudal ratios are
shown. (anteroposterior- mediolateral(AP/
ML), craniocaudal-mediolateral(CC/ML) and
anteroposterior-craniocaudal (AP/CC) ratios)

AP/ML CC/ML AP/CC

Benign

Mean+SD 0,74£0,19 1,08+0,3 0,73+0,27
TPC

Mean+SD 0,83+0,22 1,2+0,34 0,71+0,18

p 0,021 0,043 0,135

Figure 2. ROC curve of anteroposterior mediolateral measu-
rement ratios.

measurement ratios showed an area under curve of 0.578
(p=0.127, 95% Cl: 0.47-0.68).

DISCUSSION

The discrimination between benign and malign thyroid
nodules is a challenge because thyroid lesions are very
common in general population. Malignant lesions may be
seen in relatively younger patients. Ultrasound is the most
common used modality to detect nodules as well as exam-
ine the features suggestive of a malignant process.!

The mean size of thyroid nodules is not associated with
malignancy, while irregular margin, intranodal vascularity,
microcalcification, and hypoechogenic morphology were
found significantly more common in malignant thyroid le-
sions than benign ones. Furthermore, the lesions with a
craniocaudal size more than transverse (TR) size were re-
ported with significantly higher malignancy risk.[*]

Previous studies concluded that AP and TR ratio (AP/TR)

>| suggests increased risk of malignancy and may be used
for a criteria for recommending biopsy of a thyroid nodule.
%71 Other studies revealed that nodules taller than wide
were associated with an increased malignancy risk.®”! This
finding is accepted as a suspicious finding in thyroid imag-
ing reporting and data system.®'!l

Previous studies commonly evaluated different thyroid
malignancies together and investigated the differences of
malign lesions from benign lesions. As one size will not fit
all, different thyroid malignities may have different dimen-
sional ratio properties. Our study tried to highlight the
dimensional features of thyroid papillary carcinoma.

In our study, AP/ML ratio and CC/ML ratio showed a sig-
nificant difference between TPC group and benign nodule
group. Cut-off value of 0.7 AP/ML ratio showed sensitivity
and specificity of 0.667 and 0.45, respectively.

The major limitations of our study are retrospective de-
sign and relatively small patient numbers in some groups.
Our study focuses only on TPC. Dimensional ratio fea-
tures should be evaluated for different thyroid carcinoma
types.

Conclusion

Our findings suggest the association of AP/ML with in-
creased TPC risk. CC/ML was also associated with in-
creased risk. The nodules with higher AP dimension than
ML dimension must be highlighted in the report for the
increased malignancy risk.
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iliskisi: Retrospektif Kohort Calismast

Solid tiroid Nodullerinin 3 Boyutlu Olcim Oranlarn ile Tiroid Papiller Karsinomunun

Amag: Ultrason ile kraniokaudal, anteroposterior ve mediolateral Slgiimlerin birbirine oranlarinin, tiroid papiller karsinomu tanisinda yararl
olup olmadigini aragtirmayi amagladik.

Gereg ve Yontem: Bu calismaya, tru-cut ince igne biyopsisi sonrasi histopatolojik inceleme ile tani konulan, ultrasonografide solid tiroid
nodiilii saptanan hastalar alindi. Her {i¢ boyutun da birbirine oranlari kaydedilerek degerlendirildi.

Bulgular: Yas ortalamasi 44.49+14.54 olan toplam 173 hasta galigmaya dahil edildi. Calismaya alinan hastalarin 137’si (%79.19) kadin, 38’i
(%20.81) erkekti. Anteroposterior-mediolateral oran (p=0.016) ve kraniokaudal-mediolateral oran tiroid papiller karsinom grubu ile benign
nodiil gruplari arasinda anlamli fark gosterdi. Ayrica 0.7 AP/ML orani kestirim degeri, sirasiyla 0.667 ve 0.45 duyarlilik ve 6zgiilliik gésterdi.

Sonug: AP/ML orani, artmis tiroid papiller karsinom riski ile iliski gostermektedir. CC/ML ayrica artmis risk ile iligkilidir. Bu oranlar da tanisal
birer arag olarak klinik pratige katki sunabilir.

Anahtar Sozciikler: Papiller tiroid karsinomu, tiroid nodiilii, ultrason, ti¢ boyutlu goriintiileme.
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INTRODUCTION

Sude Hatun Aktimur,? ® Necla Gokce Genc,?

ABSTRACT

Objective: Promising reports from recent studies show the effect of convalescent plasma as
an adjunct alternative in treatment. The subject of our study is evaluating the current knowl-
edge level about convalescent plasma donation and psychometric properties of possible
plasma donors and their change of tendency toward being donors after receiving structured
information.

Methods: Four hundred plasma donor candidates were assessed for their current knowl-
edge level, anxiety, depression, and health anxiety scores. Their tendency to be voluntary
plasma donors before and after structured information was evaluated with surveys.

Results: In participants who are undereducated or uneducated, correct information changed
the decision of being a plasma donor more than educated persons, and the statistical differ-
ence between donors that have different education levels nearly disappeared with sufficient
knowledge (0.006 vs. 0.037, p values). Furthermore, the previous blood donation or need for
blood products in the past was important factors to be a plasma donor volunteer, regardless
of sufficient information. After the structured information given, it was observed that the
psychological states of the participants had no effect on plasma donation tendencies.

Conclusion: It was observed that after the correct information, the dispositional differ-
ences between the individuals disappeared, regardless of the psychological and educational
status of the individuals. Furthermore, this study suggests that the previous blood donation
history is a predictive factor for being a plasma donor; so, interventions to encourage blood
donation are seen as an effective approach for the long-term to increase plasma donation
supply in acute situations. The results of our study emphasize that informing individuals and
society is one of the basic approaches to increase plasma donation in the short- and long-
term.

therapy may be an appropriate option for alleviating and
treating COVID-19 infection, especially in the early pe-

Severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) caused a pandemic and brought about a health cri-
sis worldwide. It has caused millions of deaths to date.l']
While scientists are continuing to develop various types of
vaccines and health authorities are trying to achieve mass
vaccination,>¥ the war against the virus that causes the
global health crisis continues with all available treatments.

In addition to antivirals and supportive treatments with
limited efficacy in treating the disease, historical and cur-
rent evidences show that human convalescent plasma

riod of the disease.’® The growing data we recently ob-
tained in the COVID-19 outbreak support that the con-
valescent plasma can be used as an adjunct alternative in
treatment.’'% The effect of convalescent plasma is based
on the antibody response generated by recently recovered
COVID-19 patients.”! The human immune system elicits
a strong antibody response from || to 21 days after the
onset of Sars-Cov-2 infection.!'! Convalescent plasma col-
lected from voluntary donors provides a good resource
for inducing passive immunity by giving neutralizing anti-
bodies to already infected patients.l'? Although there is
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no consensus on the effectiveness of convalescent plasma
in the treatment of COVID-19, promising reports from
recent studies have increased clinical interest and use in
the treatment.P!

To meet the rapidly increasing plasma demand, various
evaluations have been made on logistics issues such as the
adequacy of blood product collection centers, processing,
storage of blood products, and transportation to the place
of use.l'’] However, we still do not know the mechanisms
and motivation behind voluntary plasma donation, which
is the only source of convalescent plasma collection. In
addition, the factors underlying the decision-making mech-
anism that affect potential plasma donors to become ac-
tual donors have not been adequately elucidated. We think
that it is essential to study these factors in a patient who is
just recovered from a situation that can have fatal conse-
quences and cause direct and indirect psychological stress.

This study aims to determine the effect of the current psy-
chological stress, level of knowledge on the subject, and
previous blood product donation experiences on desiring
to be a resource for plasma therapy to be used in the
treatment of other patients, on people who had been sick
and recovered from COVID-19 infection. In addition, it is
aimed to evaluate the effect of receiving structured infor-
mation on the attitude about being a donor.

MATERIALS AND METHODS

The study was carried out in our hospital between |
and 3| February 2021. Patients who received inpatient
COVID-19 treatment and recovered were included in the
study as plasma donor candidates. At the first meeting
with the participants, the patients’ current psychologi-
cal stress, their knowledge about plasma donation, their
past experience of donating blood products, and their
tendency to become a donor were evaluated. Afterward,
structured information was given by the paramedics who
were trained on plasma donation processes beforehand,
and the participants’ tendencies toward becoming donors
were re-evaluated.

The survey was applied to 400 plasma donor candidates
out of 517, who voluntarily agreed to participate and filled
in survey forms. Written consent was taken from all par-
ticipants, and the study was approved by the local ethics
committee of the hospital.

The Structured Information, Survey, and
Sociodemographic Data Form

This form was designed by the authors and applied by ed-
ucated ward staff to evaluate patients’ knowledge, desire
to become actual plasma donors, and to record social and
demographic data. The structured information was de-
signed to educate the participants about plasma collection
process, the advantages of convalescent plasma treatment
in COVID-19 patients, and donation complications. Par-
ticipants’ thoughts about donating plasma were recorded
before and after given structured information.

Hospital Depression and Anxiety Scale

[4-item self-report scale,!'¥! each consisting of 7-question
depression and anxiety subscales, scored between 0 and
3, high scores indicate increased depression and anxiety.
The study’s validity and reliability in Turkey have been ex-
amined.['™!

Health Anxiety Inventory

A self-report scale consisting of 18 questions,!'! the ques-
tions are scored between 0 and 3, the lowest 0 and the
highest 54 points can be obtained from the scale. High
scores indicate increased severity of health anxiety. The
test’s validity and reliability in Turkish population have
been confirmed.['!

Analytic Strategy

Statistical analyses were performed using the SPSS soft-
ware version 25. To assess the normal distribution of
variables, Kolmogorov—Smirnov test was used. Normally
distributed variables were presented with mean*standard
deviation, others presented with median (min-max). To
compare the group variables, the one-way ANOVA test
was used for qualitative data (Bonferroni test for post-hoc
analysis) and the Chi-square test for quantitative data. The
correlation coefficients and their significance were calcu-
lated using the Pearson test. Binary logistic regression was
used to determine the factors predicting plasma donation
behavior before and after given structured information.
Values of p<0.05 were regarded as significant for all tests.

RESULTS

The study group consisted of 400 patients, 184 (46%)
were men and 216 (54%) were women, with a mean age
of 40.5+16.0 years. Twenty-six (6.5%) patients did not
graduate from any school, but they were literate, the rest
were graduated from primary school (%16, n=64), from
high school (18.5%, n=74), and from university (59%,
n=236). When their working status was examined, 316
(79%) stated that they were still working or retired from a
job, 84 (21%) stated that they were not working.

The psychiatric condition of the participants was exam-
ined at the beginning of the surveys with the Hospital
Depression and Anxiety Scale (HADS) and health anxi-
ety inventory (HAI) scales. The mean HADS depression
subscale score was 6.41%4.1, the HADS anxiety subscale
mean score was 6.93+4.1, and the HAI total score was
16.1. According to the HADS subscales cutoff score, the
presence of depression and anxiety in the participants was
198 (49.5%) and 110 (27.5%), respectively.

Before giving structured information about plasma dona-
tion to the participants; when we asked whether they were
willing to donate plasma, the levels of anxiety (F=8.842,
p<0.01) and health anxiety (F=4.336, p=0.014) differed
statistically between the groups in the groups formed by
those who said yes, no or were indecisive (Table ). In post
hoc analysis, the difference between groups was attributed
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Table |I. Psychometric characteristics of groups according to plasma donation tendencies before structured information
are given (n=400)
MeantSD F* p-value
Yes No Indecisive
HADS depression 6.2+4.2 5.9+3.5 7.0+4.1 0.631 0.533
HADS anxiety 7.1£3.9 2.5+3.3 7.6+4.2 8.842 <0.01™
HAI 16.5£7.7 9.6+8.6 16.6+9.2 4336 0.014™

F: ANOVA F value; “Significant results (p<0.05); HADS: Hospital Anxiety and Depression Scale; HAI: Health anxiety inventory; SD: Standard

deviation; ANOVA: Analysis of variance.

to lower values of patients’ anxiety and health anxiety lev-
els who answered “no.”

Before receiving structured information about plasma
collection process and the importance of donation, 290
(72.5%) of the participants’ answers were “yes,” 26 (6.5%)
“no,” and 84 (21.0%) were “indecisive” regarding whether
to donate plasma. However, after the structured informa-
tion is given, the decision of 288 (72%) of the patients
changed as “yes,” 6 (1.5%) “no,” and 106 (26.5%) “indeci-
sive” (Table 2). The changes between the decisions before
and after the given structured information were statisti-
cally significant (p<0.0l). The post-hoc analysis showed
that the significant difference was due to the decrease in
“no” and the increase in “indecisive” answers.

Participants’ knowledge level about plasma donation and
their previous blood product donation experiences are
shown in Table 2, and the fact that none of them had do-
nated plasma before, but 154 (38.5%) of them donated
blood previously. In the group that considered plasma do-
nation has side effects (%40.5, n=162), most of the par-
ticipants feared that the plasma donation would reduce
immunity (64%, n=104). On the other side, a remarkable
finding was that only a small proportion of the participants
thought plasma donation was a painful procedure (10.5%,
n=42) (Table 2).

Education (p<0.01) and working status (p<0.01) caused
a significant difference in participants’ knowledge about
whether plasma donation is a painful procedure. Most of

Table 2. Participant’s knowledge levels and attitudes toward donation about blood products (n=400)

Yes, n (%) No, n (%) Indecisive, n (%) X2 (df) p-value
Would you accept to donate plasma?* 145 (72.5) 13 (6.5) 42 (21.0) 77.14 (4) <0.01"
After the information, would you 144 (72.0) 3 (1.5) 53 (26.5)
accept to donate plasma?”

Yes, n (%) No, n (%)
Do you know that convalescent 161 (80.5) 39 (19.5)
plasma can be used in the treatment
of active COVID-19 patients?
Do you know your blood group?* 177 (88.5) 23 (11.5)
Have you donated blood before? 77 (38.5) 123 (61.5)
Have you or a your relative ever 127 (63.5) 73 (36.5)
needed a blood donation?*
Have you donated plasma before?” 0 200 (100)
Are there any side effects 81 (40.5) 119 (59.5)
of plasma donation?”
Leads to fatigue (n=162) 47 (58.0) 34 (42.0)
Leads to weight loss (n=162) 20 (24.7) 61 (75.3)
Leads to weight gain (n=162) 15 (18.5) 66 (81.5)
Leads to increased appetite (n=162) 18 (22.2) 63 (77.8)
Leads to addiction (n=162) 13 (16.0) 68 (84.0)
Leads to immunodeficiency (n=162) 52 (64.2) 29 (35.8)

Yes, n (%) No, n (%) Not suren (%)
Does donating plasma cause pain? 21 (10.5) 83 (41.5) 96 (48.0)

“Significant results (p<0.05).
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Table 3. Classification of participant’s knowledge about convalescent plasma donation according to sociodemographic
characteristics (n=400)
Donation is painful Donation has side effects
Yes, n (%) No, n (%) x> (df) P Yes, n (%) No, n (%) X* (df) p-value

Gender

Male 58 (63.0) 34 (37.0) 1.738 (1) 0.187 41 (44.6) 51 (55.4) 1.168 (1) 0.280
Female 57 (53.8) 49 (46.2) 40 (37.0) 68 (63.0)

Graduation

None 12 (92.3) I (7.7) 25.283 (3) <0.01" 4 (30.8) 9 (69.2) 1.643 (3) 0.650
Primary school 22 (68.8) 10 (31.2) 13 (40.6) 19 (59.4)

High school 30 (81.1) 7 (18.9) 18 (48.5) 19 (51.4)

College 51 (44.0) 65 (56.0) 46 (39.0) 72 (61.0)

Working status

Employees 83 (53.2) 73 (46.8) 7.181 (1) 0.007" 63 (39.9) 95 (60.1) 0.123 (1) 0.726
Unemployed 32 (76.2) 10 (23.8) 18 (42.9) 24 (57.1)

“Significant results (p<0.05).

the patients who did not graduate from any school but lit-
erate thought that plasma donation was a painful process
(92.3%, n=24), while this rate was 44.0% (n=102) for uni-
versity graduates. The fear of experiencing pain was higher
in unemployed participants than employees and retirees
(76.2% vs. 53.2%) (Table 3).

Participants’ tendency to be a plasma donor was examined
according to sociodemographic characteristics before and
after given structured information. Gender did not cause
a difference in tendency to be a plasma donor before and
after the information, while the education level caused
statistically significant difference in both interrogations
(p=0.006, 0.037, respectively). The working status caused
a significant difference only before the given structured in-
formation (p=0.012) (Table 4).

Factors affecting the tendency to become plasma donors
before and after the given structured information were
also examined by binary logistic regression analysis. The
factors affecting the willingness to donate plasma before
given information were determined as; already having
knowledge about the advantages of the use of convalescent
plasma in COVID-19 therapy (odds ratio [OR]=13.188,
%95 confidence interval [CI]=(2.95-58.8)), having do-
nated blood before (OR=6.031, %95 Cl=(1.989-18.293)),
thinking that plasma donation will be painful (OR=3.858,
%95 ClI=(1.333—11.161)), and the higher HADS depres-
sion score (OR=1.197, %95 CI=[1.034-1.386]). Partici-
pants’ willingness to donation after given information is
predicted by having donated blood before (OR=3.399,
%95 Cl=(1.356-8.519)), having needed blood products
before (OR=0.403, %95 CI=[0.174-0.935]), and knowing

Table 4. Classification of participant’s attitudes about convalescent plasma donation according to sociodemographic

characteristics (n=400)

I will donate plasma
(before given structured information)

| will donate plasma
(after given structured information)

Yes, n (%) No, n (%) x* (df) p-value Yes, n (%) No, n (%) X2 (df) p-value
Gender
Male 67 (72.8) 25 (27.2) 0.009 (1) 0.924 62 (67.4) 30 (32.6) 1.795 (1) 0.180
Female 78 (72.2) 30 (27.8) 82 (75.9) 26 (24.1)
Graduation
None 8 (61.5) 5 (38.5) 12.498 (3) 0.006" 11 (84.6) 2 (154) 8470 (3) 0.037
Primary school 21 (65.6) 11 (34.4) 26 (31.3) 6 (18.3)
High school 20 (54.1) 17 (45.9) 20 (54.1) 17 (45.9)
College 96 (81.4) 22 (18.6) 96 (81.4) 22 (18.6)
Working status
Employees 121 (76.6) 37 (234) 6.289 (1) 0.012 121 (76.6) 37 (23.4) 1.139 (1) 0.286
Unemployed 24 (57.1) 18 (42.9) 33 (78.6) 9 (214)

*Significant results (p<0.05).
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Table 5. Binary logistic regression analysis of factors that may affect plasma donation attitude, before, and after given
structured information plasma donation
Before given After given

structured information structured information

OR (95% CI) p-value OR (95% CI) p-value
Age 0.985 (0.942—-1.029) 0.501 0.967 (0.931-1.0) 0.081
Gender 0.898 (0.313-2.572) 0.841 0.741 (0.302-1.810) 0.513
Working status 0.694 (0.192-2.508) 0.578 2.879 (0.813-10.196)  0.10l
To have information about the use of plasma in treatment 13.188 (2.95-58.8) 0.001*  3.079 (0.868-10.928)  0.082
To know what her/his blood type 0.285 (0.044—1.847) 0.188 0.433 (0.062-3.022) 0.399
Donating blood at least once in the past 6.031 (1.989-18.293)  0.002* 3.399 (1.356-8.519)  0.009*
Medical history of needing blood product 1.052 (0.432-2.562) 0911 0.403 (0.174-0.935)  0.034*
Knowing that plasma donation has no side effects 1.460 (0.601-3.549) 0.404 2.262 (1.058-4.839)  0.035*
Knowing that plasma donation is not painful 3.858 (1.333-11.161)  0.013* 2.258 (0.927-5.50) 0.073
HADS depression 1.197 (1.034-1.386) 0.06 1.066 (0.946—1.201) 0.293
HADS anxiety 0.933 (0.799-1.091) 0.385 0.949 (0.828-1.0) 0.455
HAI 0.968 (0.902—1.039) 0.369 1.001 (0.941-1.064) 0.978

*Significant results (p<0.05); OR: Odds ratio; Cl: Confidence interval; HADS: Hospital Anxiety and Depression Scale; HAI: Health anxiety inventory.

that plasma donation has no side effects (OR=2.262, %95
CI=[1.058-4.839]) (Table 5).

DISCUSSION

On one hand, the fight against COVID-19 is carried out
with preventive health practices by trying to prevent the
spread of the virus with widespread vaccination studies
and social life restrictions. On the other hand, people
who are not included in the vaccination program yet and,
more importantly, who cannot reach vaccines globally are
treated after being infected. It is known that the ideal ap-
proach in infectious diseases is to prevent the occurrence
of the disease with preventive public health practices. At
the point, we reached in the fight against the COVID-19
pandemic, we did not come close to this ideal since the
global vaccine production capacity has not reached the
level to meet the global need and the unfair distribution
of vaccines in the world. It is clear that in the transition
from the therapeutic approach to the preventive approach,
there is still a need for development and use of all kinds of
therapeutic agents. Due to the lack of definitive treatment
for viral infection, in addition to existing antiviral treat-
ments and palliative treatments, convalescent plasma col-
lected from recovered COVID-19 patients is also tried as
an additional treatment alternative. Since the one and only
source of convalescent plasma is human, and its supply is
based on voluntary donation, we think that it is imperative
to identify the factors that may affect the decision-making
process to encourage potential donors to become actual
donors. From this aspect, understanding the current psy-
chological state and knowing previous blood product do-
nation experiences of recovered patients, and evaluating
the impact of knowledge about convalescent plasma dona-
tion to become a voluntary plasma donor may be the main

starting point. We showed that giving structured informa-
tion by educated paramedics significantly affects our par-
ticipants’ decision to become a plasma donor, especially in
undereducated and uneducated groups.

During the pandemic, many studies have been con-
ducted to investigate the depression and anxiety levels of
COVID-19 patients in outpatient and inpatients settings,
and the reported prevalence was 19%—-97% for depres-
sion and 14%—100% for anxiety.'*2) We found 49.5%
depression and 27.5% anxiety rates, consistent with the
literature. Furthermore, we found that the anxiety and
health anxiety scores of the groups who answered “yes-
indecisive” before the given structured information was
significantly higher than the group who answered “no.”
Although it seems paradoxical at first sight, we could ar-
gue that increased anxiety levels can increase altruism and
helping behavior.2"*1 |n regression analysis, we realize that,
structured information given by the educated ward staff,
significantly changed the influence of depression on pa-
tients’ decision-making algorithm (Table 5) In participants
who are less or un-educated, correct information changed
the decision of being plasma donors more than educated
persons. Sufficient knowledge virtually eliminated the sta-
tistical difference between education levels in the study
(0.006 vs. 0.037, p values). However, in educated group,
we found no significant change in tendency to become a
donor with given information (Table 4). Due to the low
number and proportion of participants with low educa-
tion level in the sample of our study limited this promising
finding. Although there is no previous study on the impact
of education on plasma donation, Yildiz et al.?®! reported
a similar change in people’s attitude and behavior towards
donating whole blood with even a brief briefing. However,
considering the nature of convalescent plasma donation
in a patient who has just recovered from a potentially
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lethal disease, unlike a healthy person’s healthy decision
on donating blood, it is much more complicated and may
need more knowledge in the hospital environment. While
the decision to become a plasma donor before and after
the information did not change according to gender, this
decision differed according to the education and working
status. From this aspect, our findings can guide projects to
increase plasma donation rates, especially in regions with
low education levels.

In regression analysis, positive answers to some of our
questions (“plasma donation can be used in the treatment
of COVID-19” and “plasma donation is not painful”’) and
donating blood at least once in the past are determined
as predictive factors to become a plasma donor before
given information (Table 5). After given structured infor-
mation, donating blood at least once in the past, medi-
cal history of needing blood product, and the knowledge
about plasma donation has no side effects showing predic-
tive value. These findings interpretable as having correct
knowledge about immune plasma transfusion and its ad-
vantages in treating COVID-19 patients positively affected
people’s tendency to be plasma donors, regardless of their
education or working status. Participants’ previous blood
donation experiences is determined as predictive factor
to be a plasma donor volunteer, regardless of sufficient
knowledge about convalescent plasma donation. To meet
the increasing need for convalescent plasma during the
pandemic period, we may state that inpatient education
by educated staff the most effective policy in the short-
term. Furthermore, social responsibility projects and cam-
paigns about donation of blood and blood products could
be beneficial to raise awareness to become plasma donors
in the long-term.

Despite the encouraging results, our study has limitations,
we assessed only a small inpatient group of patients, and
the proportion of uneducated persons was low in our
study population.

Conclusion

We showed that knowledge significantly affects our par-
ticipants’ decision to become a plasma donor, especially in
less and uneducated group. In this point, it would not be
wrong to conclude that educating potential plasma donors
with even brief information by educated staffs is much
more critical in developing countries or populations with
low education levels.

As far as we know, this is the first study that evaluates the
current knowledge level of potential convalescent plasma
donors and their change of tendency toward being donors
after given structured information during the SARS-CoV-2
pandemic. It was observed that after the correct informa-
tion, the dispositional differences between the individuals
disappeared, regardless of the psychological status and
educational status of the individuals. Furthermore, the
present study suggests previous blood donation history as
a predictive factor for being a plasma donor; so, interven-
tions to encourage blood donation in the long-term are

looking as an effective approach to increase plasma do-
nation supply in acute situations. The results of our study
emphasize that informing individuals and society is one of
the basic approaches to increase plasma donation in the
short- and long-term.
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Konvalesan Plazma Tedarikini Artirmada Donorlerin Psikolojik Durumlannin ve Verilen
Yapilandirlmis Bilgilerin Rolu

Amag: Son galismalardan elde edilen umut verici raporlar, tedavide yardimci bir alternatif olarak konvalesan plazmanin etkisini gostermistir.
Calismamizin amaci, olasi plazma bagisgilarinin, konvalesan plazma bagisi konusunda mevcut bilgi diizeylerini, psikometrik 6zelliklerini ve
yapilandiriimig bilgiler verildikten sonra bagis¢i olma egilimlerinin degisimini degerlendirmektir.

Gereg ve Yontem: Dort yiiz plazma bagisgisi adayr mevcut bilgi diizeyleri, kaygi, depresyon ve saglik kaygisi puanlari agisindan degerlendi-
rildi. Yapilandirilmis bilgilerden 6nce ve sonra goniillii plazma bagisgisi olma egilimleri anketlerle degerlendirildi.

Bulgular: Daha az egitimli veya egitimsiz katilimcilarda, dogru bilgi plazma bagiscisi olma kararini egitimli kisilere gore daha fazla degistirmis
ve egitim duizeyleri arasindaki istatistiksel fark yeterli bilgi ile neredeyse ortadan kalkmistir (0.006’ya karsi 0.037, p degerleri). Ayrica, 6nceden
kan bagisi yapmis olmak veya daha 6nce kan iriinlerine ihtiyag duymak, yeterli bilgiye bakilmaksizin plazma bagiggisi goniilliisii olmak igin
onemli faktorlerdir. Verilen yapilandirilmis bilgilerden sonra katiimeilarin psikolojik durumlarinin plazma bagis egilimleri Gzerinde herhangi
bir etkisinin olmadigi gézlemlendi.

Sonug: Dogru bilgi verildikten sonra bireylerin psikolojik durumlari ve egitim durumlari ne olursa olsun bireyler arasindaki yatkinlik farkli-
liklarinin ortadan kalktigi gézlemlenmistir. Ayrica, bu galismada 6nceki kan bagisi Sykistiniin plazma bagisgisi olmak igin 6ngoriict bir faktor
oldugu sonucuna ulagilmistir; bu nedenle, uzun vadede kan bagisini tesvik etmeye yonelik miidahaleler, akut durumlarda plazma bagisi arzini
artirmak igin etkili bir yaklagim olarak gériilmektedir. Calismamizin sonuglari, kisa ve uzun vadede plazma bagisini artirmak igin bireyleri ve
toplumu bilgilendirmenin temel yaklasimlardan biri oldugunu vurgulamaktadir.

Anahtar Sozciikler: Hasta egitimi, pandemi, plazma bagisi, psikoloji.
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ABSTRACT

Objective: Main factors affecting survival in lung cancer are known to be histopathological
subtype and stage. In this study, we aimed to uncover factors affecting long-term outcomes
in early-stage lung cancer treated with thoracoscopic anatomical resection.

Methods: The study took place between 2006 and 2018. A total of 204 patients who un-
derwent thoracoscopic anatomical resection were evaluated retrospectively. Preoperative,
perioperative, and postoperative parameters were evaluated, and their influence on survival
was analyzed. Preoperative parameters, age, gender, and respiratory function tests — dif-
fusing capacity of the lungs for carbon monoxide (DLCO) — are evaluated. Perioperative
parameters included the type of anatomical resection and conversion to open thoracotomy.
Postoperative parameters included major and minor complications, duration of hospital stay.

Results: A total of 204 patients were included in the study. The 5-year survival rate was
76.5%. Age 65 or younger is related to better 5-year survival (80.6% vs. 67.7%, p=0.008).
Five-year survival of patients with a DLCO value greater than 80% is 83.2%, and it is 51.1%
for a DLCO value equal to or lower than 80% (p=0.001). Hospital stay for 4 days or less is
related to better 5-year survival (86% vs 69%, p=0.017).

Conclusion: In our study, it was determined that age, preoperative DLCO value, duration
of hospital stay, and postoperative complication development were statistically significant in
survival. However, conversion to open thoracotomy and the difference between segmentec-
tomy and lobectomy did not have a specific effect on survival.

tigated by retrospectively collecting patients who were
operated on for early-stage lung cancer. Preoperative de-

Among all malignancies, lung cancer is one of the deadliest.
1 Surgery is the primary treatment option in early-stage
lung cancer. However, the incidence of early-stage tumors
is increasing due to advancing technology, making mini-
mally invasive surgery a subject to overriding innovations.
The use of minimally invasive methods in early-stage lung
cancer is on the rise.

It has been shown that the 5-year survival in early-stage
lung cancer is up to 94%, while the overall 5-year sur-
vival of lung cancer stands at 23.6%.5! However, there are
other factors that affect survival in early-stage lung cancer
beyond stage and histopathological subtype.

In our study, the effects of preoperative, perioperative,
and postoperative parameters on survival were inves-

terminant factors include age, gender, forced expiratory
volume in | second (FEVI) value, and DLCO value. Pe-
rioperative parameters include conversion to open tho-
racotomy, and the type of anatomical resection such as
segmentectomy of lobectomy. Postoperative parameters
include major complications, minor complications, and du-
ration of hospital stay.

MATERIALS AND METHODS

Selection of Patients

After excluding benign lesions, secondary lung carcinomas,
and bronchiectasis, 204 patients who underwent video-
assisted thoracoscopic surgery (VATS) anatomical resec-
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Table |I. Preoperative determinant factors

Minimum Maximum Mean
Age 23 82 60.9+9.7
FEVI (ml) 1030 4570 2440+705
FEVI1% %43 %146 %90.9+21.5
DLCO% % 42 %163 %91.8+24.3
Radiological tumor size (mm) 8 90 25.5+12.1
Sex Male: 141 (69%) Female: 63 (31%)
Side Right: 120 (84%) Left: 84 (16%)

Preoperative tissue diagnosis

Absent: 35 (17%)

Present: 169 (83%)

DLCO: diffusing capacity of the lungs for carbon monoxide; FEV|: Forced expiratory volume in | second.

tion for primary lung cancer between 2006 and 2018 were
investigated retrospectively. Preoperative, perioperative,
and postoperative factors were evaluated, and their influ-
ence on survival was analyzed.

Patients who met the inclusion criteria were those di-
agnosed with primary lung carcinoma via bronchoscopy/
EBUS (Endobronchial Ultrasound) or TTFNB (Transtho-
racic Fine Needle Biopsy), patients operated on for a
solitary pulmonary nodule and who underwent VATS
anatomical resection after frozen section work-up, pa-
tients with no proven N2 disease and who did not receive
neoadjuvant therapy, and patients with no suspected dis-
tant metastases via whole-body magnetic resonance imag-
ing (MRI) or Positron Emission Tomography/Computed
Tomography (PET/CT). In order to form a homogenous
group, only patients who underwent thoracoscopic resec-
tion rather than open thoracotomy were included.

Ethical Considerations

This study is approved by the Ethics Committee of our
Faculty by number 1347. The study procedure was pre-
pared in accordance with the guidelines and regulations
of The Code of Ethics of the World Medical Association
(Declaration of Helsinki). In the study, the confidentiality
of the patients was guaranteed. A detailed informed con-

Table 2.

sent form was obtained from the patients prior to the
operation.

Statistical Analysis

Student’s T-test was preferred for parametric values, and
the Mann-Whitney U test was preferred for non-paramet-
ric values for the comparison of continuous variables. The
Kaplan-Meier method was used to calculate OS. Statistical
significance was determined by the log-rank test. P values
below 0.05 were considered to be statistically significant.
Statistical analyses were performed with SPSS (Statistical
Program for Social Sciences 25.0; IBM Corporation, Ar-
monk, NY, USA).

I. Preoperative Determinant Factors

Preoperative parameters include age, gender, FEVI, and
DLCO values. Preoperative parameters are shown in de-
tail in Table .

IL. Perioperative Determinant Factors

Segmentectomy, lobectomy, and pneumonectomy were
performed on 34 (16.7%), 168 (82.8%), and | patient, re-
spectively. A total of |2 patients underwent conversion.
Of the 168 lobectomy procedures, 8 were VATS bronchial
sleeve lobectomies.

Distribution and rates of each complication

Complication Number (n) Percentage (%)
ARDS 4 2%
Chylothorax requiring re-operation 2 1%
Prolonged air leak requiring re-operation 10 4.9%
Hemorrhage requiring re-operation | 0.5%
Atelectasis requiring bronchoscopy 2%
Empyema 3 1.5%
Pneumonia 30 14.7%
Atrial fibrillation 14 6.9%
Chylothorax not requiring re-operation 3 1.5%

Major Complications
Minor Complications

24 (11.8%)
47 (23.0%)

ARDS: Acute respiratory distress syndrome.
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Table 3. Definitive histopathological diagnoses of patients

Histopathological Subtype Count (n) Percentage (%)

Adenocarcinoma 108 529

Squamous Cell Carcinoma 62 304

Carcinoid Tumors 18 88

Adenosquamous Carcinoma 8 3.9

Large Cell Carcinoma 2 |

Pleomorphic Carcinoma 3 1.5

Large Cell Neuroendocrine Tumor 3 1.5
RESULTS

III. Postoperative Determinant Factors

Of the 204 patients, 65% were complication-free. Com-
plications were analyzed according to the Clavien-Dindo
Classification. Atrial fibrillation, pneumonia, and chylotho-
rax treated with a non-surgical approach belong to Clavien-
Dindo grade Il. Acute respiratory distress syndrome
(ARDS) belongs to Clavien-Dindo grade IV. Chylothorax
requiring re-operation and prolonged air leak requiring re-
operation belong to Clavien-Dindo grade IlIb. Atelectasis
requiring bronchoscopy and empyema belong to Clavien-
Dindo grade llla. Complications listed as grade Il or less
are grouped as minor complications. Complications listed
as Clavien-Dindo grade Il or higher are grouped as major
complications. The distribution and rates of each compli-
cation are depicted in Table 2.

Mean drainage duration was 5.87+5.3 (range:2-48) days
and mean hospital stay was 7.29+5.6 (range:2-48) days.

Definitive histopathological diagnoses of patients are
given in Table 3. Seven (3.7%) patients were stage IAI, 43
(23.0%) were 1A2, 38 (20.3%) were IA3, 48 (25.7%) were
IB, 7 (3.7%) were lIA, 26 (12.7%) were lIB, 15 (7.4%) were
A, and 3 (1.6%) were IVA.

I. Preoperative Parameters and Survival

Mean survival of whole group was calculated as 107+4.5
months and 5-year survival was 76.5%. Effects of preop-
erative parameters on survival are expressed in Table 4.

IL. Perioperative Parameters and Survival

We had to convert to thoracotomy in |12 patients due to
reasons like hemorrhage and adhesions. Mean survival of
patients converted to open surgery was 94117 months,
and mean survival of patients whose operations were
completed with VATS was 9414 months. Their 5-year sur-
vival rates are 90.0% and 74.2% respectively. Difference
between these groups were not statistically significant
(p=0.595). Conversion to open surgery did not have any
effect on long term survival as the mean survivals of each
group were similar. Among these |2 patients, | patient
experienced a major complication.

Thirty-four (16.7%) patients underwent segmentectomy
and 168 (82.4%) patients underwent lobectomy. For seg-
mentectomies, 5 year survival was 74%, mean survival was
9419 months and for lebectomies 5 year survival was 76%
and mean survival was 106+5 months. Difference was not

Table 4. Preoperative parameters and Survival

Preoperative parameters 5-year survival p value

Gender
Male 73.6% 0.103
Female 84.0%

Age
<65 80.6% 0.008
>65 67.7%

FEVI
<80% 66.1% 0.063
>80% 80.1%

DLCO
<80% 51.1% 0.001
>80% 83.2%

DLCO: diffusing capacity of the lungs for carbon monoxide; FEV: forced expiratory volume

in | second.
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Figure 1. Cumulative survival probability of two groups differen-
tiated by DLCO.

statistically significant (p=0.775) (Figure ).

III. Postoperative Parameters and Survival

Mortality was observed at 48 patients (23.5%). Postoper-
ative mortality occurred at 4 (2%) patients.

After excluding operative mortalities and comparing pa-
tients with or without major or minor complications, it
is determined that patients who developed major com-
plications had significantly worse survival (p=0.013). For
patients who experienced major complications, 5-year
survival was %67.3 and mean survival was 71£10 months,
whereas they were 76.2% and 1064 monthsfor patients
discharged without a major complication (p=0.013). Sur-
vival of patients who developed minor complications were
also studied and similar results were encountered. Five-
year survival of these patients were 66.8% and mean sur-
vival was 76£5.4 months. On the other hand patients who
did not experience any minor complications had a 5 year
survival of 79.7% and mean survival of |13£5. This differ-
ence was statistically significant (p=0.044).

Mean hospital stay was 7.2+5.6 days. Among whole group,
35.8% was discharged at postoperative day 4 or earlier.
Staying only for 4 days or less was related with significantly
better survival (86% vs 69%, p=0.017)

DISCUSSION

In this study, we investigated the factors affecting sur-
vival for early-stage lung cancer, excluding tumor stage
and histopathological subtype. No significant survival
difference was observed between the segmentectomy
group and the lobectomy group. Segmentectomy, being a
parenchymal-sparing surgery compared to lobectomy, is
often preferred for patients with small tumors and limited
respiratory function.

Our study indicates that a hospital stay of four days or
fewer is significantly associated with better survival. The

mean length of hospital stay for the patients in our study
aligns with those reported in the current literature.]
However, we are not aware of any studies in the litera-
ture reviews that clearly display and compare survival rates
based on postoperative hospital stay lengths. Our study
provides valuable insights into survival outcomes related
to the length of stay.

The length of hospital stay and the occurrence of post-
operative complications appear to be interrelated fac-
tors. Despite a reduction in postoperative complication
rates due to advancements in technology and increased
experience with minimally invasive surgery, rates are still
around 30%.5! Pneumonia emerged as the most common
postoperative complication in our study. Mei et al. also
identified pneumonia as the most common postoperative
complication but did not discuss its impact on survival.l¥]
In line with our findings, Naada et al. observed that the
occurrence of postoperative complications is linked to
poorer survival outcomes.”? Wang et al. highlighted that
the 5-year survival rate for patients who developed a ma-
jor complication is 66.6%, while it is 80.9% for those with-
out major complications. They emphasized the statistical
significance of this disparity and noted that any postoper-
ative major complication is an indicator of poor progno-
sis.®l Contrary to these studies, our research categorizes
complications into major and minor, demonstrating that
even minor complications adversely affect prognosis, akin
to major complications.

Age is a prominent factor influencing survival in lung can-
cer. Our study indicates that patients aged 65 or younger
fare better than their older counterparts, likely due to re-
duced performance, respiratory capacity, increased tissue
fragility, and a propensity for thrombosis.*'” Nonetheless,
surgical intervention in early-stage lung cancer can yield
promising results for patients of advanced age.l'"'?

We observed that diminished preoperative respiratory
function correlates with poorer prognosis. Although sur-
vival rate differences according to FEVI values approach
but do not achieve statistical significance, these differ-
ences are significant when considering DLCO values.
Thus, DLCO is considered a more reliable indicator of
respiratory function than FEVI. Berry et al. have similarly
reported that a low FEVI value does not significantly im-
pact prognosis,!'¥] while low DLCO values are associated
with a marked difference in outcomes.!'1 Galata et al. also
found that both preoperative FEV| and DLCO values sig-
nificantly influence survival, with DLCO serving as a more
predictive measure than FEV.['%]

With the advancement of technology and surgeons’ in-
creasing proficiency with minimally invasive techniques,
the scope for such surgeries widens, while contraindi-
cations and related complications diminish.l'® Although
opinions vary regarding the impact of conversion to open
surgery on survival, a definitive consensus remains elusive.
"] A contributing factor to this debate is the enhanced
capability to manage complications that may necessitate
perioperative conversion, mitigating their impact on sur-
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vival outcomes. Hence, a timely and well-executed tho-
racotomy should not be deemed a failure.'® Our study
demonstrates that patients who underwent conversion
did not experience survival rates different from those
whose operations were completed thoracoscopically. This
is consistent with Park et al., who reported comparable
survival and recurrence rates between patients requiring
conversion and those managed solely with thoracoscopy.
[91 Additionally, Sezen et al. contend that unexpected con-
versions do not significantly adversely affect long-term
survival.®l Common causes for unanticipated thoraco-
tomy include reduced vascular elasticity due to aging, sur-
gical experience, pleural adhesions, and mediastinal and
hilar lymph node metastases.l!!

Limitations

This study presents several limitations. Firstly, the retro-
spective nature of the study may introduce potential bias.
However, it is fortunate that patient records are meticu-
lously maintained. Secondly, the sample size of this study
is relatively small. Thirdly, the absence of recurrence-free
survival data is another limitation of this study.

Conclusion

This study indicates that age, preoperative DLCO values,
the presence of major or minor complications, and the
duration of postoperative hospital stays are significant
prognostic factors in early-stage lung cancer. Gender, pre-
operative FEV| values, conversion to open thoracotomy,
and the type of anatomical resection do not appear to sig-
nificantly impact the prognosis in early-stage lung cancer.
Further studies with larger sample sizes are warranted to
corroborate the findings reported in this study.

Ethics Committee Approval

This study approved by the Istanbul University Istanbul
Medical Faculty Ethics Committee (Date: 10.11.2017, De-
cision No: |347).

Informed Consent
Retrospective study.
Peer-review

Externally peer-reviewed.

Authorship Contributions

Concept: B.O,, S.D., MK,; Design: A.T,, B.O,, R.D;; Supervi-
sion: M.K,, B.O,, R.D; Materials: S.E., B.C,; Data: S.E., S.D.,
B.O.; Analysis: S.E., S.D., A.T; Literature search: B.G., R.D,
A.T.; Writing: B.C., S.D; Critical revision: R.D., A.T., M.K.

Conflict of Interest

None declared.

REFERENCES

1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022.
CA Cancer ] Clin 2022;72:7-33. [CrossRef |

2. Kadota K, Kushida Y, Kagawa S, Ishikawa R, Ibuki E, Inoue K, et
al. Limited resection is associated with a higher risk of locoregional
recurrence than lobectomy in stage I lung adenocarcinoma with tu-

10.

11.

12.

13.

14.

15.

17.

18.

mor spread through air spaces. Am J Surg Pathol 2019;43:1033—41.
[CrossRef]

Nasim F, Sabath BE Eapen GA. Lung cancer. Med Clin North Am
2019;103:463-73. [CrossRef |

Tkeda N. Updates on minimally invasive surgery in non-small cell
lung cancer. Curr Treat Options Oncol 2019;20:16. [CrossRef ]
Brioude G, Gust L, Thomas PA, D’Journo XB. Postoperative compli-
cations after major lung resection. Rev Mal Respir [Article in French]
2019;36:720-737. [CrossRef ]

Mei J, Guo C, Xia L, Liao H, Pu Q, Ma L, et al. Long-term survival
outcomes of video-assisted thoracic surgery lobectomy for stage I-II
non-small cell lung cancer are more favorable than thoracotomy:
a propensity score-matched analysis from a high-volume center in
China. Transl Lung Cancer Res 2019;8:155—66. [CrossRef]
Nakada T, Noda Y, Kato D, Shibasaki T, Mori S, Asano H, et al. Risk
factors and cancer recurrence associated with postoperative complica-
tions after thoracoscopic lobectomy for clinical stage I non-small cell
lung cancer. Thorac Cancer 2019;10:1945-52. [CrossRef ]

Wang S, Li X, Li Y, Li ], Jiang G, Liu J, et al. The long-term impact of
postoperative pulmonary complications after video-assisted thoracic
surgery lobectomy for lung cancer. ] Thorac Dis 2017;9:5143-52.
[CrossRef]

Bei Y, Chen X, Raturi VP, Liu K, Ye S, Xu Q, et al. Treatment pat-
terns and outcomes change in early-stage non-small cell lung cancer in
octogenarians and older: a SEER database analysis. Aging Clin Exp
Res 2021;33:147-56. [CrossRef ]

Dogru MV, Sezen CB, Erdogu V, Aker C, Alp A, Erduhan S, et al.
Prognostic factors of operated stage I non-small cell lung cancers: A
tertiary center long-term outcomes. Med Bull Haseki 2021;59:221—
7. [CrossRef]

Chan EY, Amirkhosravi E Nguyen DT, Chihara RK, Graviss EA,
Kim MP. Lobectomy provides the best survival for stage I lung cancer
patients despite advanced age. Ann Thorac Surg 2022;114:1824-32.
[CrossRef]

deRuiter JC, Heineman DJ, Daniels JM, van Diessen JN, Damhuis
RA, Hartemink KJ. The role of surgery for stage I non-small cell lung
cancer in octogenarians in the era of stereotactic body radiotherapy in
the Netherlands. Lung Cancer 2020;144:64—70. [CrossRef |

Berry ME Hanna ], Tong BC, Burfeind WR Jr, Harpole DH,
D’Amico TA, et al. Risk factors for morbidity after lobectomy for
lung cancer in elderly patients. Ann Thorac Surg 2009;88:1093-9.
[CrossRef]

Berry ME Yang CJ, Hartwig MG, Tong BC, Harpole DH, D'’Amico
TA, et al. Impact of pulmonary function measurements on long-term
survival after lobectomy for stage I non-small cell lung cancer. Ann
Thorac Surg 2015;100:271—6. [CrossRef |

Galata C, Messerschmidt A, Kostic M, Karampinis I, Roessner E, El
Beyrouti H, et al. Prognostic factors for long-term survival following
complete resection by lobectomy in stage I non-small cell lung cancer.

Thorac Cancer 2022;13:2861-6. [CrossRef ]

. Agzarian J, Shargall Y. Open thoracic surgery: video-assisted thora-

coscopic surgery (VATS) conversion to thoracotomy. Shanghai Chest
2017;1:31. [CrossRef]

Gabryel P, Piwkowski C, Kasprzyk M, Zielinski P, Roszak M,
Dyszkiewicz W. Worse outcomes after conversion of thoraco-
scopic lobectomy for lung cancer. Interact Cardiovasc Thorac Surg
2021;32:356-63. [CrossRef

Elkhouly A, Pompeo E. Conversion to thoracotomy in thoracoscopic
surgery: Damnation, salvation or timely choice? Shanghai Chest
2018;2:2. [CrossRef]

. Park JS, Kim HK, Choi YS, Kim J, Shim YM, Kim K. Unplanned

conversion to thoracotomy during video-assisted thoracic surgery


https://doi.org/10.3322/caac.21708
https://doi.org/10.1097/PAS.0000000000001285
https://doi.org/10.1016/j.mcna.2018.12.006
https://doi.org/10.1007/s11864-019-0614-9
https://doi.org/10.1016/j.rmr.2018.09.004
https://doi.org/10.21037/tlcr.2018.12.04
https://doi.org/10.1111/1759-7714.13173
https://doi.org/10.21037/jtd.2017.10.144
https://doi.org/10.1007/s40520-020-01517-z
https://doi.org/10.4274/haseki.galenos.2021.6997
https://doi.org/10.1016/j.athoracsur.2022.03.031
https://doi.org/10.1016/j.lungcan.2020.04.005
https://doi.org/10.1016/j.athoracsur.2009.06.012
https://doi.org/10.1016/j.athoracsur.2015.02.076
https://doi.org/10.1111/1759-7714.14630
https://doi.org/10.21037/shc.2017.08.03
https://doi.org/10.1093/icvts/ivaa274
https://doi.org/10.21037/shc.2017.12.03

370 South. Clin. Ist. Euras.

lobectomy does not compromise the surgical outcome. World J Surg 2019;67:969-75. [CrossRef |

2011;35:590-5. [CrossRef | 21. Ren ZZ, Deng HY, Huang W, Zhou Q. Intraoperative conversion
20. Sezen CB, Bilen S, Kalafat CE, Cansever L, Sonmezoglu Y, Kilimci from video-assisted thoracoscopic lobectomy to thoracotomy for

U et al. Unexpected conversion to thoracotomy during thoracoscopic non-small-cell lung cancer: Does it have an impact on long-term sur-

lobectomy: A single-center analysis. Gen Thorac Cardiovasc Surg vival? Interact Cardiovasc Thorac Surg 2022;35:ivac176. [CrossRef ]

-
Akciger Kanserinde Histopatolojik Alt Tip ve Evre Disinda Prognoza Etki Eden Faktorler

Amag: Akciger kanserinde sag kalimi etkileyen temel faktérlerin histopatolojik alt tip ve evre oldugu bilinmektedir. Bu galismada torakosko-
pik anatomik rezeksiyonla tedavi edilen erken evre akciger kanserinde uzun dénem sonuglari etkileyen faktorleri ortaya gikarmayr amagladik.

Gereg ve Yontem: Calisma 2006-2018 yillar1 arasinda gergeklestirildi. Torakoskopik anatomik rezeksiyon uygulanan toplam 204 hasta
retrospektif olarak degerlendirildi. Ameliyat 6ncesi, ameliyat sirasi ve ameliyat sonrasi parametreler degerlendirilerek sag kalima etkileri
analiz edildi. Ameliyat 6ncesi parametreler, yas, cinsiyet ve solunum fonksiyon testleri — akcigerlerin karbon monoksit (DLCO) kapasitesi idi.
Perioperatif parametreler anatomik rezeksiyon tipi ve agik torakotomiye gegis idi. Ameliyat sonrasi parametreler majér ve minér komplikas-
yonlar, hastanede kalis siiresi idi.

Bulgular: Calismaya toplam 204 hasta dahil edildi. Hastalarin 5 yillik sagkalimi %76,5 idi. 65 yaslinda veya daha geng olan hatalarin sagkalim-
lari daha iyi bulundu (%80.6 ve %67.7, p=0.008). DLCO degeri %80’in lizerinde olan hastalarin 5 yillik sag kalimi %83,2 iken, DLCO degeri
%80’e esit veya daha diiiik olan hastalarin 5 yillik sag kalimi %51, olarak tespit edildi (p=0.001). Hastanede 4 giin veya daha az kalig, daha
iyi 5 yillk sagkalim ile iligkili oldugu goriildi (%86 ve %69, p=0.017).

Sonug: Galismamizda yas, ameliyat ncesi DLCO degeri, hastanede kalis stiresi, ameliyat sonrasi komplikasyon geligsiminin sagkalim tizerinde

istatistiksel olarak anlamli oldugu belirlendi. Ancak agik torakotomiye gegis ve segmentektomi-lobektomi arasindaki farkin sagkalim iizerine
spesifik bir etkisi olmadig gorildii.

Anahtar Sozciikler: Akciger kanseri; lobektomi; sagkalim.
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INTRODUCTION

Neuroacanthocytosis (NA) is a heterogeneous group of
hereditary syndromes characterized by the association of
neurological abnormalities with acanthocytosis. It consists
of a group of genetic diseases associated with the degen-
eration of the basal ganglia. The prevalence is between
one and five in one million for each disease. The rate of
acanthocytosis varies among diseases and can be demon-
strated by peripheral smear investigations."! Acanthocyto-
sis is divided into three groups: Core NA syndrome, NA
with lipoprotein disorders, and acanthocytosis in systemic
diseases where neurological findings may also be present.
Core NA syndromes that are commonly accompanied by
movement disorders are chorea-acanthocytosis, X-linked
McLeod syndrome (MLS), neurodegeneration with brain

Ilknur GUcla Altun,!
Banu Ozen Barut'

Afra Celik/

McLeod syndrome is a rare seen chorea etiology. A patient with chorea, epilepsy and car-
diac problems usually suggests a neuroachantocytosis syndrome and the definite diagnosis
depends on a detailed genetic investigation. Here we report 57 and 39 years old males who
developed choreiform movements and tics afterwards, causing social disturbances and walk-
ing difficulty. Depending on the acanthocytosis seen on peripheral blood smear and genetic
investigation, the patients has been diagnosed as McLeod syndrome with a novel and point

iron accumulation, and Huntington disease-like-2 (HDL2).
These four syndromes are differentiated from each other
depending on clinical and laboratory findings, but the cases
are definitely diagnosed depending on genetic investiga-
tion. We report two cases of MLS presenting with gen-
eralized chorea, tics, and epilepsy.

Case 1

A 57-year-old male consulted us from an epilepsy outpa-
tient clinic with complaints of tic-like kissing movements
on the face and involuntary movements in the arms, legs,
and tongue. The involuntary movements were diagnosed
as chorea. The severity of the choreiform movements was
causing an imbalance during walking. All these movements
had been present for about |12 years but had increased
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Figure 1. MRI show that putamen and caudat body atrophy.

Figure 2. Acanthocytosis in blood smear. Peripheral blood;
Wright Stain; x100 magnification; smear showed frequent
acanthocytes.

in the past 5 years. He had a history of epilepsy, which
was diagnosed 14 years ago. He was having tonic-clonic
generalized seizures, which were under control with lev-
etiracetam treatment. His neurological examination was
normal, except for hypoactive deep tendon reflexes and
involuntary movements compatible with chorea affecting
his face and distal extremities. He had prominent obses-
sions and anxiety. There was no similar disease history in
his family. Laboratory testing was significant for an eleva-
tion in a serum creatinine kinase (CK) level of 2148 U/L
(normal 62-279). Serum glucose, electrolyte, Vitamin B12,
kidney and liver function tests, and the other blood tests
were normal. Tumor markers, celiac antibodies, and ELISA
antibody were found to be negative. His electroencephalo-
gram (EEG) was normal. An electromyography test was
performed, pointing out mild carpal tunnel syndrome and
ulnar nerve entrapment on the left side. Magnetic reso-
nance imaging (MRI) of the brain showed atrophy of the
basal ganglion and mild generalized brain atrophy (Fig. I).
A peripheral blood smear examination was performed.
Acanthocytes were observed in at least 30% of erythro-
cytes with normochromic normocytic structure (Fig. 2).
When evaluated morphologically, the present smear find-
ings were found to be significant for NA. As a result of the
laboratory evaluation, a genetic test was sent from the
patient with a pre-diagnosis of NA for subgroup examina-
tion. Genetic analysis was performed using whole-exome
sequencing and bioinformatic analysis method and a novel

mutation (p.Leu286TyrfsTer16) (c.854_858delCTCTA)
in the XK gene was observed as homozygous in the XK
gene, which is compatible with MLS. Since MLS is related
to cardiac abnormalities, we referred the patient to a car-
diologist. The electrocardiogram and echocardiography
were interpreted as normal, but follow-up was recom-
mended for the patient. Tetrabenazine was started for
the choreiform movements, and a marked decrease in his
choreiform movements was observed.

Case 2

A 39-year-old male patient presented with tic-like kissing
movements on the face and involuntary choreiform move-
ments in the arms and legs. In addition, complaints of biting
on the lips, the desire to move forward in the tongue, and
involuntary noise in the form of throat clearing started.
All these movements had been present for about 35 years
but had increased in the past 2 years. The patient was
diagnosed with chorea in another clinic and tetrabenazine
treatment was started. The patient was hospitalized by
a psychiatrist due to excessive spending, aggression, de-
pressive mood, obsessions, and suicide attempts 2—-3 years
before the neurological complaints started, and valproate
and clozapine were started with the diagnosis of bipo-
lar affective disorder and obsessive-compulsive disorder.
The patient had generalized epileptic seizures 2 years ago.
Levetiracetam treatment was started. He also had heart
failure and arrhythmia. His older brother had similar invol-
untary movements in his family history. However, it was
reported that he died at the age of fifty. In his neurolog-
ical examination, there was also dysarthric speech, diffi-
culty swallowing, and tongue protrusion. Extremity distals
were atrophic, and hypoactive deep tendon reflexes were
present. Laboratory testing was significant for an elevation
in a serum CK level of 4536 U/L (normal 62-279). An MRI
of the brain showed atrophy of the basal ganglion and mild
generalized brain atrophy. In EEG, generalized and fre-
quently recurring sharp-slow wave activity was detected.
Sensory-motor axonal neuropathy was detected in nerve
conduction study. Acanthocytes were observed in at least
21% of erythrocytes with normochrome normocyte struc-
ture. Genetic analysis was performed using the whole-ex-
ome sequencing and bioinformatic analysis methods and
sequencing analysis of the XK gene: A point mutation of
c.397 C>T= (thymine instead of cytosine) mutation was
detected in exon 2. The patient was diagnosed with MLS.
The tetrabenazine dose was reduced because the patient
had a depressive mood. There was no clinical worsening of
choreiform movements. |5 IU of botulinum toxin was ap-
plied to the genioglossus muscle and 10 IU to the tongue
muscle due to swallowing disorders and tongue protru-
sion. Protrusion was partially reduced.

DISCUSSION

MLS is an X-linked inherited disease associated with poor
expression of the blood group antigens Kx and Kell anti-



Sahbaz. Two rare cases of mcleod syndrome

373

gens. The onset of neurological symptoms varies between
25 and 60 years.’! The duration of the illness can usually
be more than 30 years. Its clinical features include chorea,
facial dyskinesias, and vocalizations. Our patients had facial
tic-like kissing movements, which made the case interest-
ing at first sight and also generalized chorea was an evident
finding. Tic-like movements are commonly seen in the
neurodegenerative diseases HDL and NA.[! Psychiatric
symptoms, including depression, schizophrenia-like psy-
chosis, and obsessive-compulsive disorder, are common in
MLS, as seen in our patients.l’! Generalized seizures can be
observed in half of the MLS patients. High CK levels are
almost always found. Approximately half of the patients
develop muscle weakness and atrophy. Cardiomyopathy
is seen in 60% of MLS patients. There may be malignant
arrhythmia or dilated cardiomyopathy manifested by atrial
fibrillation.!'3] Cardiac complications are common causes
of death. Therefore, a cardiologic evaluation should always
be performed in MLS patients and asymptomatic carriers
of the McLeod blood group. In our cases, facial dyskinesia
and tic disorders, anxiety and obsession, and choreiform
movements involving extremities, hyporeflexia, and epilep-
tiform seizures mostly suggested chorea-acanthocytosis
and MLS. The most important difference between these
two syndromes is cardiac involvement which is commonly
related to MLS. However, our first patient’s cardiac exam-
ination did not reveal any pathology; our second patient
had dysrhythmia and heart failure. Cardiac abnormalities
of MLS patients were examined in a study by Oechslin et
al.®! In this study, one of the patients also did not show
any cardiac abnormalities. Neuroradiologically, there is
progressive striatal atrophy, especially affecting the head
of the caudate nucleus, in MLS patients, as in our patients.
[l Gene deletions, insertions, and point mutations that af-
fect RNA splicing or that lead to premature stop codons
have been reported to cause the McLeod phenotype. The
McLeod phenotype may also be caused by mutations at a
different splice site and by a novel mutation encoding an
amino acid substitution that prevents transport to the cell
surface. When we investigated the literature, we found
that 39 mutations and 17 large-scale deletions had been
identified in MLS patients in a review written by Roulis
et al.l®

Conclusion

In our first patient’s genetic investigation, a novel mutation
has been described after whole-exome analysis. In our sec-
ond case, a point mutation was detected. While there was
no cardiac involvement in the first of our cases, we think
that the presence of cardiac involvement in our second
case may be due to different mutation types and molecular
defects.
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tanisi konulmustur.

MclLeod Sendromu; Farkli Mutasyonlara Sahip Nadir Gorllen Bir Kore Nedeni

McLeod sendromu koreye sebep olan nadir goriilen bir hastaliktir. Kore, epilepsi ve kardiyak sorunlari olan bir hasta genellikle néroakan-
tositoz sendromunu disiindiiriir ve kesin tani ayrintili bir genetik incelemeye baglidir. Biz burada, daha sonra koreiform hareketler ve tikler
gelistiren, ylriime glcligi olan ve bu sebeplerle sosyal problemler yasayan 57 ve 39 yasindaki erkek hastalari sunuyoruz. Periferik yayma
incelemesinde goriilen akantositoz ve genetik incelemede tespit edilen yeni ve nokta mutasyon sonucunda hastalara McLeod sendromu

Anahtar Sozciikler: Kore, McLeod Sendromu, nokta mutasyon, néroakantositoz, XK gen, yeni mutasyon.
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INTRODUCTION

Neurogenic tumors are the most common mediastinal
tumors in children, 20% have a malignant course, and
neuroblastomas are the most common malignant neuro-
genic tumors.t'" Neurogenic tumors of the mediastinum in
children and adults may originate from the nerve sheath,
sympathetic ganglion, paraganglion cells, and peripheral
neuroectodermal tissue.l’) Ganglioneuroblastomas are
malignant lesions originating from the sympathic ganglion.

Mediastinal tumors are mostly asymptomatic. However, as
the size of the tumor increases, pressure-related symp-
toms occur. In addition to symptoms such as dyspnea,
cough, and chest pain, neurologic symptoms may occur
after invasion into the surrounding tissue.C!

Pathology Neuroblastomas show S-100 expression in im-
munohistochemical staining, stained with CD34 positive.[*
Ganglioneuroblastomas are rarely seen in the mediastinum
and are located mainly in the adrenal glands.!!

Recep Demirhan'

Ganglioneuroblastoma is a rare malignant pediatric tumor located in the posterior medi-
astinum. A giant mass lesion located in the posterior mediastinum and extending into the
spinal canal was observed in a 4-year-old girl admitted to our hospital with walking difficul-
ties. The mass was completely excised with a joint operation of neurosurgery and thoracic
surgery. After the operation, the patient regained walking functions.

Definitive diagnosis and treatment of the giant tumors of
the posterior mediastinum are performed through surgical
excision.!

CASE REPORT

A 4-year-old girl weighing 18 kg, complaining of numb-
ness in the feet and inability to walk for 3 months, had no
known history of disease or medication use. On physical
examination, the patient was in good general condition,
conscious, and vitals were stable. Respiratory sounds
were reduced in the upper right zone, and there was no
cyanosis. A decrease in muscle tone in the lower extremi-
ties was determined, the motor tone in the upper extrem-
ities was normal, and the anal tone could not be assessed.

Posteroanterior chest radiography showed a solid homo-
geneous opaque mass in the upper zone of the right lung
extending from the apex to the sixth intercostal space.
Thoracic computed tomography revealed that the mass
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Figure 1. Sections of thorax computerized images of masses
located in the posterior mediastinum.

was located in the posterior mediastinum at the C7-Té
level with an approximate size of 7x6.5 (Figure ). No cra-
nial pathology was observed in the magnetic resonance
imaging (MRI), and it was indicated that the mass extended
into the spinal canal at the C7-T4 level (Figure 2).

Transthoracic fine-needle aspiration biopsy of the mass
was performed by interventional radiology, and the pathol-
ogy result was reported as stromal cells.

It was decided to operate the patient. In the case coor-
dinated with neurosurgery, C7-T4 hemilaminectomy was
performed in the prone position. Then, posterior medi-
astinal mass excision was performed with lateral thoraco-

Figure 2. Magnetic resonance imaging sections of the mass
located in the posterior mediastinum.

Figure 3. Preoperative and postoperative postero-anterior lung
radiographs of the patient.

Figure 4. Peroperative photographs of the case.

tomy in the left lateral decubitus position (Figure 3).

In the final pathology, the mass size was measured as
8x5x3 cm, and ganglioneuroblastoma diagnosis was ap-
plied. CD56, neuronal specific enolase (NSE), S100, and
Synaptophysin were found to be positive in the tumor cells.

The patient was discharged with recovery after 6 days in
the intensive care unit and 24 days in the clinical ward
in the post-operative period. At the Ist-month post-dis-
charge follow-up visit, the patient’s gait was ataxic, but
motor strength was normal (Figure 4).

DISCUSSION

The mediastinum is divided into three compartments:
Anterior, posterior, and middle. Neurogenic tumors con-
stitute 80% of posterior mediastinal tumors.B! Ganglioneu-
roblastomas are found in the adrenal gland (35%), retroperi-
toneum (30%), posterior mediastinum (20%), and pelvis
(23%) in order of frequency.’! Our case is a case of gan-
glioneuroblastoma located in the posterior mediastinum.
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Ganglioneuroblastoma is mainly observed in pediatric pa-
tients aged | and 2 years, the mean age is 22 months, and
it is usually diagnosed at the age of 10 years.[! Our patient
was 4 years old and was diagnosed early according to the
general literature.

In imaging methods, they appear as opacities on direct ra-
diography, they are located in the posterior mediastinum
in thoracic computed tomography, but the tomography
findings are not specific enough.’! Neuroblastomas and
ganglioneuroblastomas contain coarse calcification, while
ganglioneuromas contain 20% fine punctate calcification.
1 MRI shows high signal intensity on Tl-weighted imag-
ing and low signal intensity on T2-weighted imaging and
evaluates invasion better.P! In the computed tomography
scans, our case did not show any calcification. In the MRI,
extension into the spinal canal was observed.

Our patient underwent pre-operative transthoracic fine
needle aspiration biopsy but could not be diagnosed.
Histopathologic diagnosis is not mandatory for a surgical
decision.®! Chemotherapy and radiotherapy are among the
treatment options in cases where surgical treatment is not
possible.F!

Diagnostic markers of ganglioneuroblastomas include cat-
echolamines, valinmandalic acid, and homovalenic acid.®®!
Biochemistry markers were not studied in our patient
because the operation was scheduled in the early period.

In a reported case, a 4-year-old pediatric patient under-
went an operation due to a mass located in the posterior
mediastinum causing a cervical intradural extension, and
the patient regained upper and lower extremity strength
after the operation.”! In another case report of gan-
glioneuroblastoma in an 8-month-old child, the patient
regained muscle strength in the feet with laminectomy and
excision.'! In our case, lower extremity motor power was
fully restored with successful surgery.

The final pathology of our case was reported as nodu-
lar-type ganglioneuroblastoma (Schwannian stroma-rich/
dominant and Schwannian stroma-poor). The Interna-
tional Neuroblastoma Pathology Classification based on
the Shimada system is used in the classification of neu-
roblastomas.!'l In neuroblastomas, synaptophysin, chro-
mogranin, CD56, NSE, and protein gene product 9.5
(PGP9.5) are stained positive, although not specific for
diagnosis.l'"! In our case, CD56, chromogranin, NSE, S100,
synaptophysin are stained positive.

Conclusion

Our case report is presented to draw attention to rare
pediatric neurological tumors. We believe that successful
surgery in mediastinal neurological tumors of pediatric
patients performed by experienced centers would yield
satisfactory results.
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Posterior Mediastenin Nadir Gorulen Cocukluk Cag Tumori: Gangliondroblastoma

Gangliondroblastoma, posterior mediastende yerlesimli gocukluk déneminin nadir gériilen malign bir timéridir. Yurime gligligi ile hasta-
nemize bagvuran 4 yasindaki kiz gocugunda posterior mediasten yerlesimli spinal kanal igine uzanan dev kitle lezyon izlendi. Beyin cerrahisi ve
gogls cerrahisini ortak operasyonu ile kitle total eksize edildi. Ameliyat sonrasi hasta yiirime fonksiyonlarini tekrar kazand.

Anahtar Sozciikler: Cocukluk gag tiimori; gangliondroblastoma; posterior mediasten timaori.
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INTRODUCTION

Toluene is widely utilized as a raw material in the produc-
tion of organic compounds, such as benzene, across var-
ious industrial sectors. These compounds are extensively
applied in different industries and used in products like
gasoline, spray paint, cleaning agents, and paint thinners.
However, direct inhalation exposure to toluene can result
in environmental, accidental, and intentional intoxications.
Firstly, its easy accessibility and relatively low cost make it
a common choice compared to other inhalants of abuse.
Secondly, it can be inhaled either in its pure form or as a
component of numerous commercial products. Thirdly, it
induces acute psychoactive and neurological effects, such
as euphoria, positioning toluene as the most commonly
abused inhalant across all age groups in many countries.
[12 Toluene inhalation is associated with various patholo-
gies, including severe metabolic changes like renal tubular
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Toluene is a solvent used in various industries as a raw material to produce organic com-
pounds and in the manufacture of diverse products. Contact with toluene can occur both
accidentally and intentionally. Intoxication with toluene and its by-products, whether inten-
tional or accidental, can be toxic to all systems, with the cardio-pulmonary system being
primarily affected. The intentional use of toluene leads to psychoactive effects, including
euphoria, which makes it the most widely inhaled volatile drug among all age groups in many
countries. Renal tubular acidosis is the most common complication arising from toluene
intoxication. This case report will discuss a 38-year-old patient who was admitted to the
emergency service of our hospital.

acidosis type | (RTA-I1). Additionally, toluene can cause
severe arrhythmias, including tachyarrhythmia and brad-
yarrhythmia. ST wave pattern alterations, indicative of hy-
pokalemia and acute myocardial infarction, have been doc-
umented in cases of toluene intoxication. Rhabdomyolysis
and acute hepatorenal injuries have also been reported.
Consequently, toluene exposure may constitute a risk fac-
tor for adverse outcomes.!'l Toluene is metabolized into
benzoic acid, which the kidneys then eliminate.®! Distal
RTA-I is traditionally characterized as hyperchloremic
with a normal anion gap, accompanied by hypokalemia and
muscle paralysis, indicative of toluene intoxication This
case report will discuss a 38-year-old man who was found
in an unconscious state due to toluene poisoning.

CASE REPORT

A 38-year-old male patient with a history of toluene abuse
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was brought to our emergency room (ER) in an uncon-
scious state. His relatives reported that his symptoms
rapidly worsened minutes after they found him sniffing
paint thinners in his room, following which he collapsed.
They also noted that he had not taken any medications or
other substances. Upon arrival at our ER, he had a Glas-
gow Coma Scale score of 3, with bilateral dilated pupils
unresponsive to direct and indirect light. His vital signs
were a blood pressure of 70/50 mmHg, a pulse of 52
beats/min, and an oxygen saturation rate of 55%. Nasal
oxygen was administered at 2L/min due to the low satura-
tion rate. An ECG showed sinus bradycardia, and vascular
access was established in both arms. A complete blood
count (CBC), serum biochemistry, and a toxicology panel
were conducted. Given the family’s statement and the
patient’s bradycardia and bradypnea, Naloxone at 0.4mg/
mL and intravenous fluids were administered. A follow-up
showed a pulse of 25 beats/min, prompting the adminis-
tration of 0.5mg/mL atropine. Initial laboratory results in-
dicated: sodium at 144 mmol/L; potassium at 5.1 mmol/L;
chloride at 100 mmol/L; glucose at 309mg/dL; creatinine
at 1.38mg/dL. A venous blood gas analysis revealed a pH
of 6.400 (7.35-7.45), a pCO2 of 81.8 mmHg, a pO2 of 63.1
mmHg (83-108), bicarbonate at 4.7 mmHg (22.5-26.9),
and lactate at 24 mmol/L (0.5-1.6) - indicative of severe
metabolic acidosis. Approximately five minutes later; the
patient had no palpable carotid or femoral pulse and no
spontaneous respiration. Resuscitation efforts were initi-
ated, and rapid sequence intubation was performed. After
10 minutes, a palpable pulse returned along with sponta-
neous respirations. The patient received 40 mcg/min of
inotropic support, 15 mcg/min of dopamine, and 100 mEq
of bicarbonate. Post-treatment, the patient’s vitals were a
blood pressure of 100/50mmHg, oxygen saturation at 99%
(while intubated), and a pulse of 90 beats/min. A follow-up
venous blood gas showed a slight increase in pH to 6.467
(7.35-7.45). A CT scan under a physician’s supervision re-
vealed no pathological findings. The patient was evaluated
in the ER by anesthesiologists, and admission to the inten-
sive care unit (ICU) was recommended. The toxicology
panel, which was tested on a urine sample, did not detect
amphetamines, benzodiazepines, buprenorphine, cannabi-
noids, cocaine, ecstasy, heroin metabolites, or opioids.
The patient was stabilized in the ER and transferred to
a hospital with a specialized medical toxicology ICU. The
patient remained intubated in the ICU for twenty days;
however, he succumbed to his condition twenty days after
ICU admission.

DISCUSSION

Death related to aliphatic and aromatic hydrocarbon in-
toxication most commonly results from asphyxia. Guo de-
scribed a phenomenon known as “sudden sniffing death,”
which refers to cardiovascular collapse following the
deliberate inhalation of aliphatic and aromatic hydrocar-
bons within a few hours of exposure. While the abuse of
toluene is globally widespread, instances of sudden sniffing

death are rare.F! Toluene rapidly diffuses into the blood-
stream and penetrates lipid-rich tissues. It is oxidized in
tissues, leading to the formation of lipid peroxidation
products and free radicals.’! The metabolism of toluene
by cytochrome P-450 results in benzoic and hippuric acids,
which are excreted by the kidneys and detectable in urine.
(131 Exposure to toluene can also lead to electrolyte imbal-
ances and acid-base disturbances. It is reported that meta-
bolic acidosis occurs in 87% of toluene intoxication cases,
indicative of distal tubular acidosis.’! In the present case,
the initial venous blood gas showed a pH of 6.400 (7.35-
7.45), signifying severe metabolic acidosis. Toluene sniffing
can also induce normal anion gap acidosis by hindering
renal elimination of ammonium ions, the primary carrier
for excess hydrogen ions.”! Hokenek et al.®! analyzed 274
patients in intensive care and found that lactate levels of
4.64£4.696 mmol/L are associated with early mortality.
In this case, the lactate level was alarmingly high at 24.0
mmol/L (0.5-1.6). Moreover, toluene intoxication can im-
pact the lungs, heart, liver, kidneys, and central nervous
system. Cardiac involvement is one of the primary con-
sequences of toluene intoxication, with tachyarrhythmia
being the generally expected clinical presentation. How-
ever, there have been reports that toluene can also induce
bradyarrhythmia, heart block, and AV dissociation.”! In
this case, sinus bradycardia was observed.

Conclusion

In managing patients exposed to toxic levels of toluene, it
is critical to recognize that they may present with severe
metabolic acidosis and elevated lactate levels, which are
associated with an increased risk of mortality. Moreover,
cardiac complications can manifest not only as severe tach-
yarrhythmia but also as bradyarrhythmia, heart block, and
AV dissociation. It is essential to acknowledge that inten-
tional toluene inhalation poses a significant public health
issue and presents a considerable challenge in emergency
medicine due to its potential to cause sudden death
through severe metabolic and cardiopulmonary outcomes.
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Amag: Toluen, birgok endiistride organik bilesikler tiretmek igin hammadde
ziiciidiir. Toluen ile temasa gegmek hem kazara hem de kasitli olabilir. Toluen

ra neden olur ve bu da onu birgok iilkede her yastan insan arasinda en yaygin

Anahtar Sozciikler: Acil departmani; metabolik asidoz; toluen; zehirlenme.

Toluen Kullanmiminin Neden Oldugu Derin Metabolik Asidoz Vakasi

kardiyopulmoner sistem olmak Uizere tim sistemlerde toksik olabilir. Toluenin kasith kullanimi, 6fori de dahil olmak Uizere psikoaktif sonugla-

en yaygin komplikasyonu renal tiibiiler asidozdur. Bu durumda hastanemiz acil servisine basvuran 38 yasindaki hastanin raporu tartiilacaktir.

olarak kullanilan ve gesitli triinlerin yapiminda kullanilan bir ¢6-
ve yan Urinleri ile hem kasith hem de kazara zehirlenme, basta

olarak solunan ugucu ilag haline getirir. Toluen zehirlenmesinin
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