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blind reviewing process, publishes experimental, basic and original researches conducted in
the field of medical sciences; post-graduate training reports, and articles on history of medicine,
and publication and research ethics. Reviewers whom opinions are of priority in the decision of
approval are selected by the editors among independent local and international individuals that
have specialized on their respective fields. The journal is published three times per year; in April,
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studies-ARRIVE, nonrandomized behavioural and public health intervention studies-TREND.

An approval of ethic committee or an equivalent acceptance letter prepared by the officials of
the institution in accordance with general ethics is mandatory for Original Research. The concept
and suggestions presented in the manuscript are the sole responsibility of the authors and do
not reflect the opinions of Editor and his/her associates.

Manuscripts sent for publication must not have been previously published elsewhere. Abstracts
that have been previously presented in scientific congresses and not exceeding 200 words can
be accepted providing the explanation of the condition.

Withdrawal requests without a reasonable cause for papers approaching decision process are
"rejected”. First author of the manuscripts accepted for publication agrees that corrections both
in English and Turkish versions are to be made by the Editors on condition that this will not cause
a major change in the document.

Citation potential, being original and having high scientific and academic value are prerequisite
for the acceptance of manuscripts for publication.

General Terms

Manuscripts can only be submitted through online manuscript submission system at www.
jarem.org. Rejected manuscripts are not returned to authors except artistic pictures. All papers
are reviewed by Editor being in the first place, Editor Consultant and associates, statistical
consultants and by at least two reviewers. It is particularly important for the journal that first
author suggests three individuals as reviewers who are reputable on the subject and who are not
related to and unaware of the authors and their institutions.

Editor decides whether the paper conforms to the style stated below before sending the
manuscript to the reviewers. Corrections must not be made on original text and must be
restricted with the sections requested for revision. Any spelling or drawing errors must be
corrected before sending the manuscript to the reviewers.

Avticles not conforming to the instructions will not be taken into consideration.
Research Articles

1. Original Research: Full text of the paper should not exceed 5000 words and should include
tables and graphs in sufficient number and content to allow understanding. Number of

references being less than 50 is sufficient for plausibility. Number of authors should be limited
to 5 with original articles. When there are more than 5 authors the editorial board should be
informed about the justification of this situation by the corresponding author.

1.1 Title page: It is the first page of the manuscript and prepared separately as MS Word
document. It must include full names of the authors; highest academic degrees and the title
of the article not exceeding 50 characters. Affiliations of the authors, departments and city
names must be stated in order. Studies conducted in more than one centre must be marked
with symbols. Full name, postal and e-mail addresses, phone and fax numbers of the author
responsible for correspondence and corrections must be stated at the bottom of this page.
[t must be also explained if the study was previously presented in a scientific congress in
accordance with aforementioned terms or if the abstract was published.

1.2 Structured abstract for original research article: The abstracts should contain the
objective of the study, its type, the results, in sum, conclusion of the study without exceeding
250 word limit.

Abstracts must be structured as to include subheadings of Objective, Methods, Results and
Conclusion.

At least 3, at most 6 keywords compatible with NLM MESH terms should be included following
abstract (http://www.nlm.nih.gov./mesh/MBrowser.html).

1.3 Text: The text must include; Title, Introduction, Methods (with subheadings), Results,
Discussion, Limitations of the study, Conclusion, and References. It may be useful to divide
methods, results and discussion sections into subheadings. The text must not exceed 5000
words and should be written in Times New Roman, 12 point font. If acknowledgements will
be included at the end of the manuscript, those contributed to the conduction of the study or
assisted in finalizing the document are mentioned apart from those having substantial scientific
contribution. This information must be sent by e-mail or uploaded to the system in a separate
MS Word document with the name of "Acknowledgements”.

1.4 Statistical Analysis: Analysis must be performed in accordance with statistical data reporting
rules in medical journals (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for
contributors to medical journals. Br Med J 1983: 7; 1489-93). Software used in statistical analysis
must be stated. If parametric tests are used for the comparison of continuous variables, data
must be presented as meanzstandard deviation. For non-parametric tests, Median (Minimum-
Maximum) or Median (25th and 75th percentile) values must be indicated. In advanced and
complicated statistical analyses, relative risk (RR), odds ratio (OR) and hazard ratio (HR) must be
supplemented with confidence intervals (Cl) and p values.

1.5 References: References should be numbered consecutively in the order cited in the
text and are typed in a separate page. Inaccessible references such as personal information,
unpublished data, “in press” are not typed in the references section but cited in parenthesis
within the text. Abstracts published two years ago are not included in references; if included,
they must be written as (abstr) in parenthesis. Authors are responsible for the accuracy of the
references. While citing publications, preference should be given to the latest, most up-to-date
publications. Authors should avoid using references that are older than ten years. The limit for
the old reference usage is 15% in the journal.

Journals

Journal names must be abbreviated according to the list of Index Medicus/Medline/PubMed
(the list of MEDLINE journals and their abbreviations published annually by NLM can be accessed
at http://www.nlm.nih.gov/tsd/serials/lji.ntml). All author names are listed for articles having less
than 6 authors. If the article contains 7 or more authors, names of the first 6 authors are written
and followed by "et al.”. Names of the authors are followed by the title of the manuscript, year,
volume and page numbers.

Example: Miller C, Bittner HJ, Petersen J, Roskomun H. A randomized comparison of
clopidogrel and aspirin versus ticlopidine and aspirin after the placement of coronary-artery
stents. Circulation 2000; 101: 590-3.
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Section in a book: Sherry S. Detection of thrombi. In: Strauss HE, Pitt B, James AE, editors.
Cardiovascular Medicine. 2nd ed. St Louis: Mosby; 1974. p.273-85.

Book with single author: Cohn PF. Silent myocardial ischemia and infarction. 3rd ed. New York:
Marcel Dekker; 1993.

Editor(s) as author: Norman 1J, Redfern SJ, editors. Mental health care for elderly people. New
York: Churchill Livingstone; 1996.

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

Scientific or technical report: Smith P. Golladay K. Payment for durable medical equipment billed
during skilled nursing facility stays. Final report. Dallas (TX) Dept. of Health and Human Services
(US). Office of Evaluation and Inspections: 1994 Oct. Report No: HHSIGOE 169200860.

Thesis: Kaplan SI. Post-hospital home health care: the elderly access and utilization (dissertation).
St. Louis (MO): Washington Univ. 1995.

Manuscript in electronic format

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

1.6 Figures, Tables and Pictures: Figures and images must be prepared as not to include names
of the patient, doctor and the institution. They must be provided separately from the document
and numbered according to their sequence within the text. Legends and footnotes are typed in
a separate page. The drawings in the graphs must be in sufficient thickness. Therefore, loss of
detail will be minimal while zooming out. The width should be maximum 9 or 18 cm. It may be
useful if the drawings are made by professionals. Grey colour should not be used. Abbreviations
must be defined below in alphabetical order. Roman numbers should not be used in Tables and
Figure Captions and in the citation of the tables within the text. Decimal numbers in the text,
Tables and Figures must be given with a point. The tables should be prepared to make the text
more explanatory and understandable and should not repeat the text.

Video Images

In addition to images in the Original Images; video images/motion pictures, extra images/static
images will be published at our website if they comply with the following technical requirements.

1. Presentations in image/static image format: JPG, GIF, TIFF, BMP
2. Video images/motion pictures: MPEG, VMF.
3. File size must be maximum 2 MB.

4. Names of doctor, institution, city, and patient and descriptions in the images and particularly
in video images must be deleted before sending.

Originality of the tables, figures and images in your manuscript must be stated. If a material
is used from another source, either the original source or a source citing the original one, the
source must be cited; hardcopy or electronic versions must be obtained from Copyright owner

(publication house, journal or author) and presented to the Editor in Chief with the permissions.
Terms relevant to the references, figures and tables are applicable to all types of articles

Specific Sections

2. Invited Review Articles: Can be prepared by the invited authors upon decision of the
Editorial Office. An information or a subject must explain, discuss, and evaluate the latest level
that has been reached and must be at a particular degree directing the future studies in order
to be used in clinic. The author must have a high reputation in his/her field and must have
published manuscripts that have been cited.

Unstructured abstract: Word counts determined for research articles are also applicable
herein but they will be unstructured. At least 3, at most 6 keywords compatible with NLM MESH
terms (available at http://www.nlm.nih.gov./mesh/MBrowser.html) should be included following
abstract. They are limited to 5000 words and 50 references.

3. Editorial Note: The purpose of editorial note is to make brief evaluation of the published
research by reputable authors on that particular field or by reputable reviewers. Clinical
significance and short summary is included at the end of the text.

4, Scientific Letter: Manuscripts that aim to announce scientific discoveries and data or
preliminary reports that are of clinical significance are accepted for publication as scientific letter.
Scientific letters do not contain subheadings and should not exceed 900 words. Number of
references should be limited to 10 and the number of tables and figures should be limited to 2.

5. Letters to the Editor: Are one of the major aims of publication of the journal. The significance
of a published manuscript or overlooked or missed aspects are discussed. Apart from letters
commenting on the published manuscripts, authors can present their comments on subjects
attracting the readers’ interest or on educational cases in the form of Letters to the Editor.
Number of references should not exceed 5 and the text should be limited to 500 words; the text
does not contain subheadings.

6. Education: Scientific knowledge that has been proved with the results latest research, that
set out in academic training, and that taken a place in clinical practice is presented in details.

Unstructured abstract: Word counts determined for research articles are also applicable for this
section; but this will be unstructured. At least 3, at most 6 keywords compatible with NLM MESH
terms (available at http://www.nlm.nih.gov./mesh/MBrowser.html) should be included following
abstract. The text should be limited to 5000 words and number of references is limited to 50.

7. Original Images: Striking and rare images reflecting important findings in clinical sciences,
shedding light on basic mechanisms of the diseases, emphasizing the abnormalities or revealing
new treatment methods are accepted for publication. Those containing video images have
higher chance of publication. Figure caption, legends, and footnotes (without reference) should
not exceed 250 words.

8. Historical Notes: Historical notes are the articles that enlighten important events in the
history of medicine and elucidate new information on the historical progress of the diagnosis and
treatment of diseases. New historical discoveries must be the results of appropriate researches
conducted on the subject. The content of historical notes should not contain subheadings and
be limited to 900 words and 10 references.

9. Publication Ethics: Articles providing contemporary information and comments on
publication ethics and cases of violation of ethics are published in this section of the journal. The
text is limited to 900 words and the number of references is limited to 10.
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ABSTRACT

Objective: The aim of this study was to investigate the miRNA-129-3p expressions in the synovial fluid of patients with a primary knee osteoarthritis
(OA), and thereby contribution to the elucidating underlying molecular mechanisms in OA pathophysiology.

Methods: Patient group included 31 individuals with an advanced knee OA. A total of 13 patients with anterior cruciate ligament rupture who had
no cartilage damage, were chosen as a control group. Synovial fluid samples were collected during the total knee arthroplasty and an arthroscopic
reconstruction. After the centrifugation, samples were stored in a -80 °C cooler. The miRNA-129-3p expressions were examined by reverse
transcriptase-polymerase chain reaction using the RNU44 molecule as a reference. The 2-AACt method was used to calculate the expression of
molecules. Statistical comparisons were undertaken by the Student’s t-test. Pearson'’s chi-square test was used to determine the differences in the
ratios or relationships between the categorical variables. Statistical significance was set at p<0.05 for all the cases.

Results: In this study, the miRNA-129-3p, which we thought to be associated with the ciliogenesis, IL-17, and osteoprotegerin, was found 1.54 times
higher in the synovial fluid of the patients compared to a control group (p<0.01).

Conclusion: [t is thought that the miRNA-129-3p may play a role in the OA pathophysiology. Extensive studies are required to use the miRNA-129-3p
as a biomarker, or a treatment target for OA.
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INTRODUCTION

It is widely unknown how the path of mechanical transformation
in osteoarthritis (OA) changes, and how chondrocytes perceive
and respond to the compression. A recent study suggested that
the primary cilia of chondrocytes played a role in detecting and
transmitting the mechanical stimulation such as (1): McGlashan
et al. (2) reported that in normal cartilage cells, the number and
length of the cilia were the lowest in the superficial zone and
increased as they moved away from the articular surface. This
was the first study showing that the primary cilia are present in
chondrocytes during the OA progression, and that the total
percentage of cilia cells in degenerative cartilage increased with
the OA severity (2). Cao et al. (3) reported that the ciliary genesis
of miRNA-129-3p was regulated by the actin dynamics and CP

110"

a ciliary gene blocker. The removal of the CP,. . promoted the

110
growth of a ciliary axoneme. The authors suggested that the
miRNA-129-3p increased the formation of cilia by reducing the

CP.., (3).

Tsai et al. (4) showed that the miRNA-129-3p was the most
repressed miRNA with its IL-17 binding potential after the

HO(

stimulation of the osteoblasts by osteopontin in the arthritis
model. In the same study, the miRNA-129-3p in osteoblasts was
reported to bind directly to the 3'-UTR region of the human IL-17
gene, suppressing IL-17 translation and eliminating the monocyte
migration (4). In another study by Liu et al. (5), found that synovial
IL-17 levels were significantly higher in the OA patients compared
to the control group, and showed a negative correlation with the
OA severity. IL-17 has also been reported as a pain sensitizer in
the rodent models of arthritis (6).

The studies demonstrate that the miRNA-129-3p may play a role
in the cartilage degeneration and inflammatory cascade of the
OA and provides insight into a potential miRNA-based treatment
strategies for delaying the hyperalgesia and the regulation of
ciliary functions by IL-17 mediated monocyte migration. In our
study, we aimed to investigate the differences in the expression of
a synovial fluid in the patients with an advanced OA, considering
the role of miRNA-129-3p in IL-17-osteopontin relationship and
ciliogenesis. To the best of our knowledge, the literature does
not contain any microarray studies on OA conducted with these
expectations.

METHODS

This research experiment was performed in accordance with the
principles of the Declaration of Helsinki. Written informed consent
was obtained from each patient prior to the study. The necessary
approval was obtained from the Faculty Ethics Committee of
Istanbul University-Cerrahpasa (decision no: 83045809-604.01.02,
date: 05.09.2017).

The study has two groups: patient, and control group. All the
participants presented to our orthopedics clinic in 2017 and 2018.
Patient group included 31 individuals with an advanced primary
knee OA. They were classified into stage 3-4 OA according to
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the Kellgren-Lawrence classification (5). Thirteen patients with an
anterior cruciate ligament (ACL) rupture were chosen as a control
group. During the arthroscopic reconstruction, ACL rupture cases
evaluated as stage 0, both according to Kellgren-Lawrence and
Outerbridge classifications were included in the control group.
The gender distribution of the participants is 17 men [8 patients
(47.1%) and 9 controls (52.9%) p=0.018] and 27 women [23 patients
(85.2%) and 4 controls (14.8%) p=0.033]. Synovial fluid used as a
material. Patients with the malignancies, systemic infection, poor
general condition, cognitive dysfunction, or psychosis, under
18 years of age, pregnant women, puerperal and breastfeeding
women were excluded.

The synovial fluid of the patient and control groups were collected
on a voluntary basis within the framework of the ethical rules.
Volunteers in both the groups were clearly informed about the
purpose and content of the study before the participation. A full
physical examination was performed in all the patients. The direct
radiographs and the magnetic resonance imaging of the groups
were examined. Routine blood tests were evaluated before the
operation.

Atotal of 1.5-3 mL of synovial fluid was taken from the participants.
The materials were centrifuged at 3,000 g for 5 mins; then, the
supernatant was transferred to the different Eppendorf tubes and
stored in a -80 °C cooler until the day of the experiment. Total
RNA isolation was performed with an EXTRACTME miRNA kit. The
isolated RNAs were evaluated by a nano spectrophotometer prior
to the complementary DNA (cDNA) synthesis. A TRANSCRIPTME
RNA kit was used for cDNA synthesis from the template RNA. In
the last step, miRNA was evaluated by the real-time polymerase
chain reaction (PCR) method.

Statistical Analysis

In the mean + standard deviation (SD) comparisons, the Student's
t-test was used by providing the necessary conditions such
as: normal distribution and covariance. Pearson’s chi-square
test was conducted to determine the differences in the ratios
or relationships between the categorical variables. Statistical
significance was set at p<0.05 for all the cases.

RESULTS

In this study, miRNA-129-3p expression in the synovial fluid of
the patients was found to be 1.54 times higher than the control
group (p<0.01) (Table 1) (Figure 1). Age was significantly different
in the patient group compared to the control group (mean + SD
patient age: 62.77+5.42, control age: 33.15+8.91, p<0.001) (Table
1). Body mass index (BMI) was significantly higher in the patient
group compared to the control group (mean = SD patient BMI:
32.34+6.58, control BMI: 25.86+2.45, p<0.001).

DISCUSSION

In this study, the miRNA-129-3p, which we thought to be associated
with the ciliogenesis, IL-17, and osteoprotegerin (OPN), was found
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Control Patient )
Median = SD Median + SD
Control Patient
Median (min-max) Median (min-max) P
A 33.15+£8.91 62.77+5.42 0.001
e
d 35 (18-47) 63 (53-72) :
168.62+5.72 163.97+7.07 0.06
Length
168 (160-178) 165 (150-180) -
73.62+8.26 86.29+14.25 0.002
Weight
78 (55-85) 85 (65-135) -
. 25.86+2.45 32.34+6.58 0.001
26.1(21.5-29.4) 31.2(23.9-52.7) -
ACT -3.44+0.64 -4.06+0.77 0.01

-3.35(-4.98t0-2.57) -4.24(-574t0-2.07) -

BMI: body mass index, min: minimum, max: maximum, SD: standard
deviation

Figure 1. Comparison of the ACT values of the advanced
osteoarthritis and control groups**

1.54 times higher in the synovial fluid of the patients compared to
a control group (p<0.01).

In a study by McGlashan et al. (2), primary cilia were found in
chondrocytes during the OA progression, and the total percentage
of cilia cells in a degenerative cartilage increased with the OA
severity (1). Cao et al. (3) suggested that the increased expression
of miRNA-129-3p increased cilia cells by regulating the CP,,  and
actin dynamics. The number and length of a primary cilia in the
degenerative joint chondrocytes increased in OA (2). The miRNA-
129-3p is defined micro-RNA that increases in the ciliogenesis
over CP__ inhibition (3). Therefore, the high expression of miRNA-
129-3p in the synovial fluid in patients with an advanced OA may
also be related to the ciliogenesis.

OPN and IL-17 are known to be involved in the pathogenesis of
OA (5,7). Tsai et al. (4) showed that the human IL-17 gene was
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one of the target genes of the miRNA-129-3p. They reported that
the miRNA-129-3p expression was decreased through the Syk-
PI3K-Akt pathway, and increased IL-17 because of the osteoblast
stimulation by an osteopontin (4). Thus, it could be stated that the
OPN and IL-17 are associated with the miRNA-129-3p.

In a study performed by Liu et al. (5) with 226 OA patients and
106 control subjects, the IL-17 levels were found to be negatively
correlated with the OA severity. In another study, Snelling et al. (8)
found that in 152 patients with an advanced OA, the IL-17 levels
were elevated only in the 14 patients, while IL-17 could not be
detected in 138 patients. The reduced levels of IL-17 in the OA
patients in these studies may be associated with an increase in the
miRNA-129-3p in an advanced OA, and its consequent binding to
the IL-17 gene and reduced IL-17 translation.

Dong et al. (7) found that the osteopontin levels decreased
in patients with an advanced OA. Matsui et al. (9) showed that
the osteopontin deficiency exacerbated both aging-related and
instability-induced OA. Decreased levels of osteopontin in the
OA may be associated with the increased miRNA-129-3p levels.
These studies indirectly support our thesis.

It is known that increase in the mechanical load due to obesity
and aging take place in the etiology of OA (10). In our study, BMI
was found to be significantly higher in the advanced OA group
compared to the control group (32.34+6.58 and 25.86+2.45,
respectively; p<0.001). It is known that the risk of OA increases by
60% in a people with the BMI of >30 (10). The increase in miRNA-
129-3p expression is prominent in OA patients with a BMI of >30,
suggesting that this expression is associated with the obesity. In
our study, age was also significantly different in the advanced OA
group compared to the control group (62.77+5.42 and 33.15+8.91,
respectively; p<0.001). Age may also play an important role in the
increase of the miRNA-129-3p.

Study Limitations

Limitations of our research were the limited number of
participants in the patient and control groups, as well as the lack
of homogeneity among the groups, the ability to test miRNA-
129-3p expression only in the synovial fluid (could also be tested
in a peripheral blood), and the lack of examination of the other
mediators associated with OA pathogenesis, such as OPN, IL-17.

CONCLUSION

OAis a degenerative joint disease with a chronic inflammation and
increasing global prevalence. There are symptomatic and surgical
treatment options for this condition. Symptomatic treatment
does not affect the progression of the disease, but the surgical
treatments also have certain disadvantages. The molecular
mechanism of the disease has not yet been fully elucidated. Recent
studies showed that the miRNAs played an important role in the
pathogenesis of the disease. Although the miRNA expression
differences in the OA patients have been shown in studies, there
is still a limited information about the varying levels of circulating
miRNA. The miRNAs have been found to reduce inflammation,
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and OA progression or have anabolic function in the cartilage. It
is considered that the injectable form of these miRNAs may be
developed for the local treatment of OA in the joints. Thus, it is
anticipated that the miRNA-based therapy may provide another
approach to the treatment process without the potentially harmful
side effects. In our study, the increased expression of miRNA-
129-3p in an advanced OA patients compared to the control
group indicates that the miRNA-129-3p may be involved in the
pathogenesis of the OA. However, further prospective studies are
needed for miRNA-129-3p to be used as a biomarker in the OA or
as a therapeutic target.
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ABSTRACT
Objective: This study aimed to examine the effects of allergic rhinitis (AR) on sleep quality (SQ).

Methods: This prospective study evaluated the AR symptoms and skin prick tests (SPT) in all participants. The AR group was composed of 65 male
patients with AR symptoms and positive SPT, whereas the control group was composed of 65 healthy male individuals. SQ was evaluated using the
Sleep Quality Scale (SQS). The AR group was asked whether AR affects their sleep, and those who answered yes were asked for the symptoms that
affect their SQ. The SQS scores and the effect of symptoms on SQ were statistically compared.

Results: The mean SQS score of the groups was 68.68+13.15 in the AR group and 47.72+9.3 in the control group. The SQS score was significantly
higher in the AR group compared to that of the control group (p=0.002, p<0.05). Of the patients, 30 (46.1%) had their sleep affected. The distribution
of symptoms, which affect the SQ of these patients, was determined. Congestion is the most common symptom that affects the SQ, which was
statistically significantly higher compared to other symptoms (p=0.0001, p<0.05).

Conclusion: AR is a risk factor for poor SQ. Patients with sleep disturbances should be questioned for AR and they should be provided with necessary
treatment.

Keywords: Allergic rhinitis, quality of life, sleep, sleep-wake disorders, questionnaires
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INTRODUCTION

Allergic rhinitis (AR) is the most common allergic disease that
affects up to 40% of the worldwide population (1). The classic AR
symptoms include nasal congestion, rhinorrhea, sneezing, and
itching (2). AR affects the patients’ quality of life (QOL) in many
areas, such as academic, athletic, and work performance (3-5).

Sleep quality (SQ) is a term without a precise definition but is
defined as not having problems in initiating and maintaining
sleep, having a satisfactory level of sleep experience and amount,
and not having insomnia during the day (). SQ evaluation differs,
as well as its definition. Objective tests, such as polysomnography
or subjective questionnaires, can be used to evaluate the SQ that
affects the QOL (7,8). The SQ was commonly measured by the
Pittsburgh Sleep Quality Index (PSQl) in the previous studies (9,10).
The Sleep Quality Scale (SQS) is a self-reported questionnaire that
consists of 28 questions and 6 factors, including difficulty in falling
asleep, maintaining sleep, and getting up, restoration after sleep,
sleep satisfaction, and daytime dysfunction, which is strongly
correlated with PSQl results (10,11).

SQ is affected by many physiological and pathological conditions,
such as nutrition, exercise, obesity, and asthma (8,12-14). Prior
studies have shown that AR is related to SQ, and sleep disorders,
such as obstructive sleep apnea, sleep-disordered breathing
(SDB), enuresis nocturna, shorter sleep, and daytime dysfunction
(15). This study aimed to examine the relationship between AR
and SQ and discuss its related literature.

METHODS

The present study was conducted on patients and volunteers at
istanbul University-Cerrahpasa Medicine Faculty Hospital and
inegdl State Hospital between November 2020 and September
2021 with the approval of the Cerrahpasa Faculty of Medicine
Clinical Research Ethics Committee (decision no: 604.01.02-
177955, date: 08.09.2021). The study design was a prospective
cohort.

Study Population, Inclusion, and Exclusion Criteria

All study participants were followed at the Otorhinolaryngology
Clinic of the Cerrahpasa Medicine Faculty Hospital and Inegol
State Hospital. SQ and AR are known to be affected by gender,
thus only males were included in the study (10,16). Male patients
with AR symptoms and positive skin prick test (SPT) for nonseasonal
allergens (negative in SPT for grass, cereal, weed, and tree pollen
extracts) were included as a patient group.

The exclusion criteria were as follows: ages below 18 or over 59
years, insufficient mental capacity, previous or active psychiatric
disorders (e.g., depression), chronic disease (especially asthma),
regular use of any medication (including anti-allergic drugs in
the past 6 months), body mass index (BMI) of >30 kg/m?, alcohol
dependence, smoking, and refusal to enter the study or to
complete the questionnaire.
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Healthy males, who applied to the hospital for routine recruitment
procedures, were included as the control group, with similar
exclusion criteria as the patient group. Informed consent forms
were obtained from patients and healthy individuals.

Sample Size and Sampling Technique

The minimum sample size was estimated based on the study of
Kim et al. (17). The minimum sample size with an 80% confidence
interval and 5% tolerable error assumptions was 65 for each
group. Thus, 65 patients were included in the study group and 65
healthy individuals in the control group.

Procedures and Data Collection

All patients with AR were evaluated for allergic symptoms, with
endoscopic nasal examinations, as well as BMI and SPTs. The
SPT was performed according to the European Academy of
Allergology and Clinical Immunology guidelines to support the
diagnosis of allergy and determine the allergen or allergens in
disease etiology (18). The SPT has been performed with mite
(Dermatophagoides and Dermatophagoides
farinae), fungi (Cladosporium, Aspergillus, Penicillium, and
Alternaria), weeds (Plantago Lanceolata, Artemisia Vulgaris,

pteronyssinus

Taraxacum Vulgare, and Urtica Dioica), animal fluff (dog and cat),
grasses (Dactylis Glomerata, Phleum Pratense, Hulcus Lanatus,
Poa Pratensis, Lolium Perenne, and Festuca Pratensis), tree
pollens (Fraxinus Excelsior, Quercus Robur, Ulmus Scabra, Alnus
Glutinosa, and Olea Europaea), grains (Secale Cerela, Hordeum
Vulgare, Triticum Sativum, and Avena Sativa) and food allergens
(banana, cocoa, egg, fish, and nuts), and latex and cockroach
extracts (Prick test kit, Stallergenes Greer, France). Histamine
(10 mg/mL) was used as a positive control. The reactions were
reported after 20 min by the investigator who performed the test.
SPT was evaluated according to the induration diameter, wherein
diameters of 3 mm and larger were accepted as positive.

SQ was assessed using the SQS, which consists of 28 questions.
The scoring was done using a four-point, Likert-type scale, and
respondents indicate how frequently they exhibit certain sleep
behaviors (0= few, 1= sometimes, 2= often, and 3= almost always).
Scores on items in factors 2 and 5 (restoration after sleep and
sleep satisfaction) are reversed before being tallied. Total scores
can range from 0 to 84. The higher scores show more acute sleep
impairments (11).

The patient group was asked whether AR affects their SQ, and
those who answered yes were asked for the symptoms (nasal
congestion, rhinorrhea, sneezing, and itching) that affect their
sleep. The frequency was calculated according to the responses
and symptoms. The effect of symptoms on SQ was statistically
compared.

Statistical Analysis

The minimum sample size was calculated using the G* Power
software version 3.1 (19). The Statistical Package for the Social
Sciences software version 21.0 (SPSS Inc, USA) was used for
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statistical analysis. Normal distribution of data was analyzed
with the Kolmogorov-Smirnov test and Levene's tests to assess
homogeneity. The independent samples t-tests (for continuous
variables) and the Pearson chi-square test (for categorical
variables) were used to compare the groups. The statistically
significant level was accepted as a p-value of <0.05.

RESULTS

Allindividualsinthe AR (group 1) and control (group 2) groups have
completed the study. The mean ages of groups were 32.35+8.86
years in group 1 and 32.29+9.32 years in group 2. The mean
BMI was 23.42+1.67 in group 1 and 23.10+1.37 in group 2. No
statistically significant difference was found between the groups

Group :«nge . BMI .

ean = SD (min-max) Mean % SD (min-max)
Group 1 32.35+8.86 (18-48) 23.42+1.67 (68-98)
Group 2 32.29+9.32 (18-49) 23.10+1.37 (68-98)
p* 0.291 0.346

*Independent samples t-test, BMI: body mass index, SD: standard deviation,
min: minimum, max: maximum

Group 1 Group 2 p-value
sQs

68.68+13.15 47.7249.3
Mean + SD 0.002*
e (40-84) (31-72)

*Independent sample t-test, p<0.05. SQS: Sleep Quality Scale, SD: standard
deviation, min: minimum, max: maximum
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according to age and BMI (p>0.05) (Table 1). The evaluation of
AR symptoms revealed nasal congestion in 45 (69.2%) patients,
rhinorrhea in 35 (53.8%), itching in 27 (41.5%), and sneezing in 20
(30.8%).

The mean SQS score was 68.68+13.15 in group 1 and 47.72+9.3
in group 2. The SQS score was statistically significantly higher in
group 1 compared to group 2 (p=0.002, p<0.05) (Table 2).

The frequency of "YES" answer for the question “Does your
rhinitis affect your SQ?,", is 30 (46.1%). The distribution of
symptoms, which affect the SQ of these patients, was determined.
Congestion is the most common symptom that affects the SQ,
which was, statistically significantly higher compared to other
symptoms (p=0.0001, p<0.05) (Table 3).

DISCUSSION

Sleep, which is very important for human psychology, cognitive
functions, and the immune system, is necessary for body renewal
and energy restoration (20,21). SQ is sometimes used to express
measurement values that are obtained from objective tests, such
as total sleep time, sleep onset latency, total wake time, sleep
efficiency, and sleep disruptive events, and it is sometimes used
to express the onset of sleep, the ability to continue sleep, the
duration of sleep, and sleep-related problems during the day,
which are stated by the person (22). Poor SQ or sleep disorders,
which are related to chronic diseases, such as diabetes mellitus
and cardiac diseases, even an increased risk of mortality, directly
affect daytime performance and QOL (23-25). SQ is affected by
many factors of the person or the environment. AR is one of the
factors that have been shown to affect sleep in previous studies
(15). Our study evaluated the SQ of patients with AR using the SQS

Symptom

Count
Congestion % within symptom
% within entity
Count
Rhinorrhea % within symptom
% within entity
Count
Sneeze % within symptom
% within entity
Count
ltching % within symptom
% within entity
Count
Total % within symptom
% within entity

*Pearson chi-square: 38.329, df: 3, p<0.001, df: degree of freedom

Entity

Yes No Total p-value
25 5 30

83.3% 16.7% 100.0%

43.9% 7.9% 25.0%

20 10 30

66.7% 33.3% 100.0%

35.1% 15.9% 25.0%

5 25 30

16.7% 83.3% 100.0% 0.0001*
12.3% 36.5% 25.0%

7 23 30

233 % 76.7% 100.0%

12.3% 36.5% 25.0%

57 63 120

47.5% 52.5% 100.0%

100.0% 100.0% 100.0%
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questionnaire and compared it with the SQ of healthy individuals
and a statistically significantly poor SQ in the AR group.

Many studies have been conducted with many different
methods to evaluate the SQ, which affects every aspect of QOL.
Polysomnography, which is the gold standard for sleep assessment,
and actigraphy can be given as examples of objective tests.
However, the objective methods are expensive and complex, with
longer test times. Therefore, self-report methods, such as sleep
diary and sleep questionnaires, in which SQ is evaluated by the
individual, were used in various studies (7,8). SQS is one of these
questionnaires whose validity has been demonstrated by previous
studies (10,11) Our study used the SQS questionnaire to examine
the relationship between AR and SQ as first in the literature. SQ is
affected by age, gender, BMI, and psychological health (10). Study
groups with people of the same sex, age, and BMI were formed to
avoid these effects and ensure standardization.

Previous studies revealed that AR-associated sleep problems
frequently include sleep apnea, SDB, shorter sleep duration,
snoring, and poor SQ, and these problems are more common in
patients with perennial AR than seasonal AR, and the presence
of these problems indicates treatment inadequacy. Additionally,
sleep problems are associated with all AR symptoms and are more
common in patients with more severe symptoms. However, these
problems are most commonly associated with the presence of
nasal congestion (15,26). Our study, consistent with the literature,
revealed nasal congestion as the most common symptom and the
symptom that most affects the SQ in patients with AR.

AR is known to affect SQ; however, the underlying mechanisms
of sleep disorders are still undetermined. Additionally, this effect
is thought to be caused by the inflammatory mediators that
increase in AR, the direct effects of AR symptoms on sleep, and
the autonomic nervous system changes seen in patients with AR
(15). Previous studies have shown that inflammatory mediators,
especially histamine, which increases in AR, directly affect the
central nervous system and cause sleep disorders, such as daytime
sleepiness (15,27). Moreover, the decrease in cytokines, such as
interleukin (IL)-4, IL-6, and IL-10 in AR, which is known to have
positive effects on the REM period, and is the most important
stage of sleep, is associated with SQ deterioration (28). Nasal
congestion, which is the most common symptom of AR, causes
increased nasal resistance, and nasal obstruction (15). Therefore, it
is the most common AR symptom associated with sleep disorders,
especially snoring (29). Cough and sputum production, along with
other common symptoms of AR, also contribute to poor SQ (30).
The trigeminocardiac reflex is one of the most powerful autonomic
reflexes and is thought to be directly related to nasal congestion
and sleep apnea (31).

Study Limitations

The present study has some limitations. First, in this study, the
frequency of symptoms and how often they affect the SQ was
determined. However, the severity of AR and the duration of
symptoms, perineal or seasonal, which are directly related to the
SQ, were not examined. Secondly, a subjective method, the SQS
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questionnaire, was used in determining the SQ. Finally, we only
included males in the study to avoid gender-related effects.

CONCLUSION

A relationship was found between AR, which is the most common
allergic disease and increasing in prevalence in the community,
and SQ, one of the most important factors that affect the QOL.
Investigating the presence of AR in patients with sleep disorders
and questioning the SQ of patients with AR is necessary. The
repetition of the obtained data with larger numbers of subjects
and comprehensive clinical studies are required to support the
present findings.
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ABSTRACT

Objective: Central puberty precocious (CPP) is defined as the development of secondary sex characters due to the activation of the hypothalamus-
pituitary-gonadal axis before the age of eight in girls. Premature telarche (PT) is defined as isolated breast development in girls without other findings
of puberty. We aimed to evaluate the clinical, laboratory and radiological findings used in the differential diagnosis of PT and CPP.

Methods: The study included girls who applied to our pediatric endocrinology outpatient clinic between December 2015 and December 2019 with
the complaint of breast enlargement that started before the age of 8 years and were diagnosed with SPP or PT. Retrospectively, patients’ calendar
age, bone age, bone age/calendar age ratio, anthropometric variables, puberty stages, luteinizing hormone (LH), follicle stimulating hormone (FSH)
and estradiol levels, ovarian and uterine volumes were examined.

Results: The study included sixty-five girls 53.8% PT (n=35) and 46.2% CPP (n=30). Height standard deviation (SD) values (p=0.008), basal LH, FSH and
estrodiol levels (p=0.029, p=0.008, p=0.011, respectively), right and left ovaries and uterine volumes (p=0.030, p=0.008, p=0.039 respectively) bone
age (p=0.039), and bone age/calendar age ratios (p=0.024) were found different between two groups. The importance order of the parameters used
in the differential diagnosis of CPP and PT was found as basal LH level, ovarian volume, height SD value, and estrodiol level.

Conclusion: In our study, it was determined that our patients with CPP were taller than their peers with PT, had higher LH, FSH and estrodiol levels,
larger ovarian and uterine volumes, higher bone ages and higher bone age/calendar age, and the most important parameter in diagnosis was basal
LH level.

Keywords: Precocious puberty, breast, puberty, girls, secondary sex characters, differential diagnosis

Presented in: XXIV. Presented as a poster at the National Pediatric Endocrinology and Diabetes Online Congress.
ORCID IDs of the authors: H.N.PK. 0000-0001-7398-765X; i.K. 0000-0003-0969-7548.

Corresponding Author: Havva Nur Peltek Kendirci, Received Date: 24.03.2021 Accepted Date: 16.12.2021

E-mail: drhnpeltek@yahoo.com ©Copyright 2022 by University of Health Sciences Turkey, Gaziosmanpasa
Training and Research Hospital. Available on-line at www.jarem.org



https://orcid.org/0000-0001-7398-765X
https://orcid.org/0000-0003-0969-7548

J Acad Res Med 2022;12(1):10-4

INTRODUCTION

Puberty is a transitional period accompanied by the development
of secondary sex characteristics and psychosocial maturation.
Precocious puberty (PP) is a clinical condition characterized by
the early development of secondary sex characters compared to
the population average. Early puberty can be classified as central
precocious puberty (CPP), peripheral PP, and variants of normal
puberty (1,2). CPP is defined as the development of secondary
sex characteristics due to the activation of the hypothalamus-
pituitary-gonadal (HPG) axis before the age of eight in girls and
nine in boys (3-5).

Premature thelarche (PT)isisolated breast development before the
age of eightwithout other clinical signs of puberty. PT is considered
a variant of normal puberty, is not considered pathological, and
is usually self-limiting, does not cause acceleration in skeletal
development and shortens the time to completion of puberty. PP,
on the other hand, results in early and rapid skeletal development
and premature closure of the epiphyses, leading to a shorter final
height of children compared to their genetic potential. In addition,
13% of PT cases may progress to PP (4). Distinguishing these two
conditions is important for early diagnosis and treatment of PP
(6). In our study, it was aimed to evaluate the clinical, laboratory
and radiological findings used in the differential diagnosis of PT
and CPP.

METHODS

The study included girls who applied to the pediatric
endocrinology outpatient clinic of our hospital between
December 2015 and December 2019 with the complaint of breast
enlargement that started before the age of 8 and were diagnosed
with CPP or PT (age matched with the group diagnosed with CPP).
Retrospectively, patients’ calendar age (years), bone age (years),
bone age/calendar age ratio, anthropometric variables [body
weight, height, body mass index (BMI) and standard deviation
scores (SDS)], pubertal stages, luteinizing hormone (LH) level,
follicle stimulating hormone (FSH) level and estradiol (E,) level, and
ovarian and uterine volumes evaluated by pelvic ultrasonography
(USG) were examined.

Anthropometric measurements were made with the child’s
shoes and top clothes removed and in the morning on an empty
stomach. Body weight was recorded as "kg” and height as “cm”
by measuring with a stadiometer. Body weight and height SDS
values were calculated (7). BMI; SDS values were calculated by
calculating BMI= body weight (kg)/height (m)?> formula (8). All
patients were examined by the same pediatric endocrinologist
and their pubertal stage was determined, pubertal staging was
performed according to the Marshall and Tanner method (9). Bone
age was evaluated according to the Greulich-Pyle method (10).

Uterine length, endometrium thickness, and three-dimensional
measurements of the ovary from the suprapubic USG were
recorded retrospectively. Uterine and ovarian volumes were
calculated according to the longitudinal ellipsoid model with the
formula (cm) x transverse diameter (cm) x 0.5236.
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Among the girls who applied with breast development that
started before the age of 8; cases with pubertal response to the
LH-releasing hormone (RH) stimulation test applied to patients
with advanced somatic development and advanced bone age
(bone age more than 2 SDS according to the chronological age)
were considered SPP (peak LH =5 mIU/mL). Cases that did not
meet these criteria were considered PT. Cases who were initially
diagnosed with PT and met the CPP criteria at follow-up were
not included in the study. In addition, cases with missing data,
peripheral, and CPP cases with organic pathology detected by
cranial/pituitary magnetic resonance imaging were not included
in the study. The data of patients diagnosed with CPP and PT were
compared.

The study was carried out in accordance with the Declaration of
Helsinki Principles and approval was obtained from the Ethics
Committee of Hitit University Faculty of Medicine (decision
no:194, date: 11.03.2020).

Statistical Analysis

Statistical analyzes in our study were performed using the SPSS
(Version 22.0, SPSS Inc., Chicago, IL, USA) package program. The
normality distribution of the retrospective data was evaluated with
the Kolmogorov-Smirmnov test. Descriptive statistics for continuous
variables were presented as mean = SD in normally distributed
data, median (minimum-maximum) in non-normally distributed
data, and categorical data as numbers and percentages (%).
Student’s t-test, Mann-Whitney U test were used to compare
groups, and Fisher's Exact chi-square test was used to compare
group ratios. It was considered statistically significant when the p
value was <0.05. Binary logistic regression analysis was used with
the enter method to determine the factors that are effective in the
differential diagnosis of CPP and PT.

RESULTS

Sixty-five female patients, 53.8% (n=35) of whom were diagnosed
with PT and 46.2% (n=30) with CPP were included in the study. The
mean age of the cases was 7.00+0.67 years (5.91-7.90) in patients
with PT and 7.19+0.76 years (5.10-7.91) in patients with CPP. There
was no statistical difference between them (p=0.285).

While all of the patients diagnosed with PT (n=35) applied with the
complaint of breast enlargement, 73.3% of the patients diagnosed
with CPP (n=22) had breast enlargement, 16.7% (n=>5) had pubic
hair growth, and 6.7% (n=2) had pubic and axillary hair growth,
3.3% (n=1) had breast enlargement and pubic hair growth. There
was no statistical difference between the two groups in terms of
application complaints difference was detected (p=0.001).

The median (median) puberty stage was 2 (2-3) in both groups,
and pubic or axillary hair growth was not detected in any of the
cases diagnosed with PT. On the other hand, 36.6% (n=11) of the
patients with CPP had pubic hair and 26.6% (n=8) had axillary
hair. There was no statistical difference between the two groups
in terms of puberty stage (p=0.385). The anthropometric features
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of the cases are shown in Table 1, and their laboratory and
radiological features are shown in Table 2.

Basal LH level, ovarian volume, height SD value and estradiol level
among the parameters used in the differential diagnosis of CPP
and PT; Considering the Hosmer and Lemeshow test, it was found
to be suitable for logistic regression and statistically significant
(p<0.05) (Table 3).

DISCUSSION

In our study, our patients with CPP were taller than their peers with
PT, had higher LH, FSH and estradiol levels, larger ovarian and
uterine volumes, had more advanced bone ages and had higher
bone age/calendar age ratios, and the differential diagnosis was
the most common and we determined that the most important
parameter is the basal LH level. Early recognition of gonadal axis
activation will enable early recognition of CPP and PT cases and
timely initiation of treatment to ensure adequate height gain in
cases with CPP.

Anthropometric measurements are important variables in
differentiating central puberty precocious and PT cases.
Progression in bone age, increase in growth rate and body weight
are expected findings because of sex hormones in CPP cases (11).
Kilic et al. (12) found significantly higher height, weight, and BMI-
SD values in CPP cases compared to the PT group. In the study
of Catli et al. (13), BMI-SD value was found to be twice as high
in the CPP group as in the PT group, but the difference was not
statistically significant. Similarly, in our study, the BMI-SD value
was found to be higher in the group with CPP compared to the
group with PT, but no statistical difference was found. In the study
of Vuralli et al. (14), patients with CPP had higher bone age, height
and BMI SDS at diagnosis than patients with PT. In our study, in
accordance with the literature, the height SD value was found
to be significantly higher in girls with CPP than in girls with PT.
These findings show that anthropometric variables, especially the
height SD value, are important clinical findings that support and
distinguish the diagnosis when evaluating CPP and PT cases.

Premature Central pubertal
telarch precox
(n=35) (n=30)
(X+SD) (X+SD)
(minimum- (minimum- e
maximum) maximum)
Age lyears) 7.00+0.61 7.19+076
gely (5.91-7.90) (5.10-7.91) 0.2771
. 1.05+0.91 1.11+1.07
Body weight SDS 1155 53 (-0.87-3.46) 0.8212
. 0.36+0.93 1.11£1.26
Hsiiglit Dt (-1.63-2.11) (-1.32-3.35) 0.0082
0.75+0.87 1.11=0.74 ,
LTSRS (092269)  (0.36-2.20) e

"Mann-Whitney U test, 2independent t-test, SD: standard deviation, SDS:
standard deviation score, BMI: body mass index, x: average
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Premature Central pubertal

telarch precox

(n=35) (n=30)

()_(iSD ) ﬁtSD ) p-value

(minimum- (minimum-

maximum) maximum)

0.36+0.17 0.86+1.72 ’
LH (mIU/mL) (0-0.68) 0.1-9.41) 0.029

2.07+1.46 3.2+1.95 ]
FSH (mIU/mL) (0-6.47) 0.2-7.79) 0.008

7.8+3.1 14.8+15.3 q
E, (pg/mL) (5-11) (5-60) 0.011
Right ovarian volume  1,204+856 1,864+1,388 00382
(mm?q) (243-3944) (187-5,040) ’
Left ovarian volume 1,198+907 2,314+2,055 0013"
(mm?q) (227-3808) (178-9,090) ’

. 1,519+882 2,585+2,786
3 / ’ g g

Uterine volume (mm?3) (346-4,257) (144-12,402) 0.039

7.6+0.95 8.45+1.04 ;
Bone age (5-8.83) (5.75-11) 0.003
Bone age/calendar 1.09+0.12 1.18+0.16 00241
age ratio (0.8-1.4) (0.96-1.3) !

"Mann-Whitney U test, 2independent t-test, SD: standard deviation, x:
average, LH: luteinizing hormone, FSH: follicle stimulating hormone

Today, various hormonal methods such as measurement of basal
and stimulated gonadotropin levels are used in the diagnosis
of CPP, in addition to clinical findings such as growth rate and
advanced bone age. However, there is no diagnostic method
that can definitively distinguish CPP from PT (14). Neely et al.
(15) evaluated 49 female patients with CPP and found that the
diagnostic value of gonadotropin-releasing hormone (GnRH)-
stimulated FSH level was low, whereas the basal LH level
measured by the third-generation measurement method (ICMA)
was more reliable. In the same study, a strong positive correlation
was shown between GnRH-evoked LH and basal LH levels (15).
In addition, many studies have suggested that baseline LH level
can be used in the differential diagnosis of CPP and PT (16-18). In
studies evaluating PT and CPP cases in the literature, the baseline
LH value was found to be higher in CPP cases than in PT cases
(16). Catl et al. (13) also found findings supporting this in their
study. In a study conducted in our country, in which 344 cases were
included, the basal LH level was found to be significantly higher in
patients with CPP compared to the group with PT (14). Consistent
with the literature, in our study, the basal LH levels of our subjects
with CPP were found to be higher than their peers with PT, and
the most important parameter used in the differential diagnosis
of CPP and PT was the basal LH level. This result supports the
knowledge that the basal LH level can be used as a screening test
in the diagnosis of CPP.

USG is frequently used for internal genital imaging of girls
because of its well-known advantages such as being inexpensive,
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Univariate logistic regression

B SE p-value
Basal LH level 4.158 1.459 0.004
Ovarian volume 1.555 0.719 0.009
Height SD value 1.451 0.497 0.013
Estrodiol levels 0.181 0.083 0.029

S.E: standard error, OR: odds ratio, SD: standard deviation, LH: luteinizing hormone

easily accessible, fast, reliable, reproducible, and noninvasive, and
not causing radiation exposure (19,20). The size of the uterus and
ovaries, fundo-cervical ratio and endometrial thickness provide
detailed information about the size and distribution of ovarian
follicles (20). The transformation of the uterus from tubular to
bulbous, enlargement in its volume, increase in the corpus/cervix
ratio, and the thickening of the endometrium are the symptoms
indicating estrogen exposure (21). Haber et al. (22) reported
that measurements of uterus and ovarian sizes were useful in
distinguishing patients with SPP from patients with PT. In the
study of Battaglia et al. (21), it was stated that uterine length and
ovarian volumes were increased in patients with SPP. Similarly, in
our study, our cases with SPP were found to have larger ovarian
and uterine volumes than their peers with PT. In the study of Vuralli
et al. (14), although they detected increased uterus and ovarian
size on pelvic USG in accordance with advanced pubertal stage in
patients with SPP, none of these factors were found to be significant
as criteria to be used in the differential diagnosis of SPP and PT in
multivariate logistic regression analysis found (14). Della Manna et
al. (23) found that bone age was advanced, height and growth rate
as well as uterus and ovarian volumes were increased in patients
with CPP. In this study, like the study of Vuralli et al. (14), growth
rate-SD value was found to be the only important anthropometric
finding to be used to differentiate patients with CPP and PT in
multivariate regression analyzes. When the order of importance of
the parameters used in the differential diagnosis of CPP and PT in
our study was determined by logistic regression analysis, the order
of importance was determined as basal LH level, ovarian volume,
height SD value and serum estradiol level. In conclusion, although
various clinical findings can be used in the differential diagnosis of
CPP and PT, it is difficult to detect hypothalamic-pituitary-pituitary
axis activation based on clinical findings alone (14). The results of
our study show that laboratory findings are supportive variables
for clinical findings, and the differential diagnosis of CPP and PT
should be made by evaluating laboratory and clinical findings
together.

Study Limitations

The most important limiting factor of our study is that it was
conducted retrospectively. Patients whose data could not be

Hosmer and Lemeshow

test

%95 OR Chi
OR square - alue

;Ii':1eitlower Upper limit value P
63.9 3.661 1116.728 13.408 0.900
49 1.856 12.812 9.984 0.712
4.3 1.610 11.314 9.557 0.215
1.2 1.018 1.411 5.188 0.520

accessed due to insufficient enrollment had to be excluded from
the study, and as a result, a limited number of patients could be
included in the study.

CONCLUSION

In conclusion, basal LH level is the most important parameter
that can be used in demonstrating HPG axis activation and in the
diagnosis of SPP in girls presenting with early breast development.
Clinical findings such as anthropometric measurements, ovarian
and uterine volumes determined by pelvic USG, advanced bone
age and increased bone age/calendar age ratio are supportive
data that can be used in the differential diagnosis of SPP and
PT in addition to laboratory findings. However, it should not be
forgotten that laboratory findings are supportive variables and
should be evaluated together with clinical findings.
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ABSTRACT

Objective: This study aimed to evaluate the importance of preoperative radiologic signs for giant lipoma differentiation from low-grade liposarcoma
and reveal the appropriate surgical method.

Methods: This study retrospectively evaluated 59 patients who underwent marginal and wide resection for giant lipomas (21 were females and
15 were males) and low-grade liposarcomas (14 were females and 9 were males). Pre-biopsy radiological signs were investigated using magnetic
resonance images. The pre and postoperative functional results were evaluated using the Upper Extremity Functional Index (UEFI), Lower Extremity
Functional Index (LEFS), and visual analogue scale (VAS). The functional results were evaluated according to the marginal and wide resection of these
lesions.

Results: The preoperative radiologic signs revealed no significant correlations between the thin septa with the giant lipoma or low-grade liposarcoma.
However, a significant correlation was determined between the thick septa and globular area with low-grade liposarcoma and homogeneous mass
with giant lipoma. Postoperative mid-term UEFI, LEFS, and VAS of the marginal and wide resection were significantly better than the preoperative
functional results in both lesions. No differences were found between the preoperative and postoperative mid-term functional results in the marginal
and wide resections of either lesion. Local recurrence was detected in four patients with low-grade liposarcoma who underwent marginal resection.

Conclusion: Therefore, thick septa, confluent globular area, and nonadipose mass are distinctive for low-grade liposarcoma, and homogeneous mass
is distinctive for giant lipoma. Moreover, it would be more appropriate to treat low-grade liposarcomas with wide surgical resection.
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INTRODUCTION

Lipoma is the most common soft tissue tumor (1). Giant lipomas
usually present at a size exceeding 10 cm and a minimum weight
of 1,000 g (2). Low-grade liposarcoma is a locally aggressive
soft tissue tumor with a tendency toward local recurrence and
dedifferentiates to higher grades over time (3).

Significant radiological similarities were found between giant
lipoma and low-grade liposarcoma. Some radiological features
can help to identify a liposarcoma, such as the size of >10 cm, thick
septations, and globular and/or nodular nonadipose areas (4). A
significant number of lipomas have an imaging appearance that
mimics liposarcoma (5). The literature reported that radiological
magnetic resonance (MR)-based studies have difficulties in
distinguishing these two tumor types (3,6-9).

Comparative studies on the radiological similarities of these two
tumors have been reported in the literature; however, surgical
methods and their functional results and complication rates
are limited. Marginal or wide resection is recommended in the
surgical treatment of giant lipoma and low-grade liposarcoma
(10,11). However, the most appropriate surgical method remains
controversial. To the best of our knowledge, this is the first
comparative study to present the surgical options and their
complications and functional outcomes for two different types of
tumors.

We hypothesized that these two tumor types will have different
radiological signs on MR images and the resection options may
differ. This study aimed to evaluate the pre-biopsy radiological
features of MR imaging (MRI) in distinguishing giant lipoma and
low-grade liposarcoma, as well as evaluate the surgical resection
types, complication rates, local recurrence rate, and functional
results of marginal or wide resection of giant lipomas and low-
grade liposarcomas of the upper and lower extremities.

METHODS

This study was approved by the Marmara University Faculty of
Medicine Institutional Review Board (protocol no: 09.2021.811,
date: 02.07.2021). All the performed procedures adhered to the
ethical rules and principles of the Helsinki Declaration. The patient
data were collected from orthopedic oncology notes, clinical
records, and imaging systems. This study retrospectively reviewed
67 patients with giant lipomas and low-grade liposarcoma
between January 2003 and January 2019. Five patients who were
lost to follow-up, one who died because of myocardial infarction
(15 months postoperatively) and two who died in a traffic
accident were excluded from the study. Patients with metastasis
at diagnosis and additional tumoral history were excluded from
the study. The remaining 59 patients underwent marginal or wide
resection of giant (210 cm) lipomas (36 patients; 21 were females,
15 were males) and low-grade liposarcomas (23 patients; 14 were
females, 9 were males) were included in the study. The biopsy
was performed in all patients before definitive surgery. The same
musculoskeletal histopathologist evaluated the specimens. The
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final pathology in the resected material was compatible with the
biopsy results in all patients.

Demographic data of patients were analyzed. The differential
diagnosis of the radiological signs as a homogeneous mass, thin
septa, thick septa, and the globular area was evaluated via MRI
before biopsy (Figure 1-3). A musculoskeletal oncology team,
consisting of two orthopedic surgeons, conducted the MRI
evaluations and recorded the results in the oncological notes. All
MRIs were performed at the same center with the use of a contrast
agent. Allimaging was performed with 1.5-T magnets (Magnetom
Siemens Healthineers, Germany). MR scanning parameters of
the T1-weighted SE image are as follows: thickness: 2-5 mm,
repetition time (TR): 470-832 ms, and echo time (TE): 7-27 ms.
The whole MRI session also included T2-weighted fluid-sensitive,
diffusion-weighted, and postcontrast fat-saturated T1-weighted

sequences.

Figure 1. A 44-year-old female patient who had a giant lipoma
on her right arm, A) Homogenous mass on MRI, B) Direct

radiography gives clues about giant lipomas
MRI: magnetic resonance imaging

Figure 2. A) A 55-year-old female patient who had low-grade
liposarcoma around her shoulder: E—— shows thick septa and
shows thin septa, B) MR images showing liposarcoma in
the posterior compartment of the thigh in a 62-year-old man. MR
images have pronounced thin septa

MR: magnetic resonance

Marginal or wide resection decision was made following the
preoperative biopsy results and radiological signs (10,11). In
patients with biopsy results of giant lipoma (n=36), marginal
resection (n=26) was performed in the homogenous mass or mild
and moderate thin septa and wide resection (n=10) in globular
area, moderate and pronounced thick septa, and mild thick septa
with moderate or pronounced thin septa. In patients with biopsy
results of low-grade liposarcoma (n=23), marginal resection
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Figure 3. Transverse MR image shows a low-grade liposarcoma
in the posterior compartment of the thigh. *confluent globular

areas of nonadipose tissue
MR: magnetic resonance

(n=9) was performed in mild and moderate thin septa and wide
resection (n=14) in globular area, moderate and pronounced thick
septa, and mild, thick septa with moderate or pronounced thin
septa.

Patients were followed up at 1, 3, and 12 months postoperatively.
Early and late surgical complications, local recurrence, and
functional results were compared in the marginal and wide
resection. Preoperative and postoperative evaluation of the
functional results was conducted using the Upper Extremity
Functional Index (UEFI), Lower Extremity Functional Scales (LEFS),
and visual analogue scale (VAS) (12,13).

Statistical Analysis

The obtained data in the study were statistically analyzed using the
International Business Machines Corporation Statistical Package
for the Social Sciences for Windows version 20.0 (IBM Corp.,
Armonk, NY, USA). Continuous variables were compared using
the Wilcoxon rank-sum test, and the % test for the categorized
variables. The Mann-Whitney U test was used to compare the
preoperative and postoperative functional outcomes. P-values of
<0.05 were accepted as statistically significant.

RESULTS

The comparison of the two groups was made according to the
age, sex, average length of follow-up, and lesion location of
patients (Table 1). No significant difference was found between
the two groups according to the demographic data.
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The pre-biopsy radiologic evaluation with the MR images
revealed no significant correlation between the presence of thin
septa with giant lipomas or low-grade liposarcomas (p=0.133).
The presence of homogeneous mass was significantly higher in
the giant lipoma group (p<0.0001). The presence of thick septa,
confluent globular area, and nonadipose mass were significantly
higher in the low-grade liposarcoma group (p<0.0001, p=0.02,
p<0.001, respectively) (Table 2).

In the early postoperative period, wound infection was seen
in three patients (one marginal and two wide resections) who
were diagnosed with giant lipoma, and six patients who were
diagnosed with low-grade liposarcoma (one marginal and
five wide resections) (Table 3). All infections were managed by
intravenous antibiotherapy without any additional interventions.
No additional surgical complications were seen in early or late
periods.

Marginal resection was performed in 26 giant lipomas and 9
low-grade liposarcomas and wide resection with a thin layer of
muscle around the mass in 10 giant lipomas and 14 low-grade
liposarcomas. Local recurrence was detected in four patients with
low-grade liposarcoma who underwent marginal resection (Table

3).

The postoperative UEFI, LEFS, and VAS scores of the marginal and
wide resections were significantly better than the preoperative
results in the giant lipoma and low-grade liposarcoma. The
differences between the preoperative and postoperative UIEF,
LEFS, and VAS scores were insignificant in the marginal and wide
resections of both lesions (Table 3).

Table 1. Preoperative demographic evaluation

Factors Giant lipoma :-i;:’s-g::::\a
Age 48.5+8.6 51.9+9.8 0.234
Male/female 15/21 9/14 0.846
Average length offollow- 53,154 333:148  0.091
up (months)
Lesion location
Upper extremity 9 6 0505
Lower extremity 27 17
Table 2. Magnetic resonance signs of two group
MR signs S:;nbt Uz :}:‘;vsg::::\a p

n=23
sHomogeneous mass 19% 0% <0.0001
*Thin septa 0.77+0.63 1.26+0.96 0.133
*Thick septa 0.41+0.64 1.69+0.76 <0.0001
*Globular area 0.19+0.40 0.82+0.83 0.02
“Nonadipose mass 2% 1% <0.001

sevaluated as present or absent, ¥0= absent, 1= mild, 2=
moderate, 3= pronounced., *evaluated as present or absent, MR:
magnetic resonance
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Giant lipoma
Marginal Wide

resection 26

Early wound infection 1 2

Local recurrence 0 0

Pre-op UIEF 52.0+10.1 47 9+6.4
Post-op UIEF 76.9+3.7 74.8+4.2
Pre-op LEFS 42.8+9.1 48.4+75
Post-op LEFS 75.8+4.2 72.7+52
Pre-op VAS 4.1+0.9 4.4+0.8
Post-op VAS 0.2+0.4 0.4+0.6

resection 10

Low-grade liposarcoma

Marginal resection 9 Wide resection 14

0369 1 5 0.409
- 4 0 0.029
0.179  41.0+6.1 46.1+6.2 0.107
0.196  74.3+3.9 72.0+£3.7 0.174
0.147  39.3x6.4 43.2+8.0 0.269
0.1 74.4+4.6 72.2+3.7 0.146
0.404  4.8+1.1 47+1.3 0.726
0.680  0.3+0.5 0.6+0.7 0.403

LEFS: Lower Extremity Functional Index, UIEF: Upper Extremity Functional Index, VAS: visual analogue scale

DISCUSSION

Radiological images of giant lipomas and low-grade liposarcomas
may show similar features. Additionally, there is no consensus on
the most appropriate treatment of these tumors. The current
research comprised a comparative study that investigated the
preoperative radiological signs and surgical treatment of these
tumors. The main findings of this study can be summarized as
follows: (a) no significant correlation was found between thin
septa with giant lipomas or low-grade liposarcomas; (b) the
presence of homogeneous mass was significantly higher in the
giant lipoma group; (c) the presence of thick septa, confluent
globular area, and nonadipose mass was significantly higher in
the low-grade liposarcoma group; and (d) local recurrence was
seen at four patients with low-grade liposarcoma who underwent
marginal resection.

In giant lipoma and low-grade liposarcoma, most surgeons
prefer marginal or wide resection according to the biopsy result
(10,11). The experience of the pathologist is significant in the
differentiation with biopsy. Contrarily, the differentiation of these
two soft tissue masses with biopsy may fail and effective treatments
may be delayed. Therefore, preoperative MRI signs and correct
histopathological diagnosis are important for surgical resection
without tumor cell seeding. Sato et al. (14) analyzed the pathology
reports of 637 patients who were operated on with the preoperative
diagnosis of lipoma. They reported that eight of these patients had
liposarcoma postoperatively. In the current study, histopathological
examination of the biopsy and resected specimen was assessed
by the same musculoskeletal histopathologist. All of the biopsy
results were the same as the final pathological results. Therefore,
managing patient with orthopedic oncology with a good team and
a multidisciplinary approach are important.

Specific signs with MRI have been reported for two tumors in
previous studies (3-8). Thornhill et al. (8) reported that low-grade
liposarcoma has more fibrous septa, is more heterogeneous, and
contains more nodular or globular areas of nonadipose tissue
compared with a lipoma. Pressney et al. (6) demonstrated that

lipomas were composed of mature adipocytes that are separated
by thin fibrous septa with no significant cytological atypia.
Consistent with these studies, significant results were reached
with specific MRI signs to differentiate a giant lipoma from low-
grade liposarcoma in the current study. The soft tissue mass, which
had a homogenous mass and mild, moderate, and thin septa on
MRI was diagnosed as giant lipoma. Additionally, the soft tissue
mass, which had a globular area and pronounced thick septa on
MRI, was diagnosed as low-grade liposarcoma. Shim et al. (3)
reported that low-grade liposarcomas are characterized by thick
fibrous septa with some small or large blood vessels, and myxoid
areas are detected near the septa. According to the current study
results, if MR images have isolated pronounced thin septa and
isolated thick septa, which can be seen in both giant lipoma and
low-grade liposarcoma, a specific distinction cannot be made and
a biopsy should be performed for differentiation.

Marginal and wide resection is preferred as a surgical treatment
for giant lipoma and low-grade liposarcoma (10,11). However,
no acceptable protocols are available that should be used in the
surgical treatment for giant lipoma and low-grade liposarcoma.
Unlike giant lipoma, low-grade liposarcoma can invade healthy
muscles. Additionally, it is usually without a complete tumor
capsule (15). Choi et al. (11) reported that marginal resection is
sufficient for low-grade liposarcoma although the probability of
local recurrence is high. Shim et al. (3) stated that removing the
lipomas with marginal resection and low-grade liposarcomas
with wide resection is appropriate since local recurrence and
dedifferentiation are possible. We believe that wide resection is a
more appropriate treatment for low-grade liposarcomas because
the possibility of local recurrence and reoperation creates
additional morbidity for the patient.

Postoperatively, the local recurrence rate of low-grade
liposarcoma is higher than that of giant lipoma (7,11). The primary
cause of local recurrence is usually inadequate surgical margins
(10). The literature reported that the recurrence rate of lipomas
ranged from 3% to 62.5% (9,16,17). Su et al. (18) reported eight

patients who underwent wide resection for lipoma, without local
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recurrence. Bassett et al. (19) reported two (4%) recurrences in 55
patients who were diagnosed with an intramuscular lipoma. Choi
et al. (11) reported that the local recurrence rate was higher with
marginal excision (11.9%) compared with wide excision (3.3%)
in low-grade liposarcomas. Consistent with this study, the local
recurrence ratio was 44% (4 out of 9) in the low-grade liposarcoma
group who underwent marginal resection in the series studies. No
local recurrences were found in the low-grade liposarcoma group
who underwent wide resection. The incidence of local recurrence
was significantly high for the marginal resection group. No local
recurrence was observed in the giant lipoma group, in which
mass was excised by marginal and wide resection. Therefore,
wide resection is the optimal surgical treatment for low-grade
liposarcoma (Figure 4).

Soft Tissue Mass (>10 cm)

MRI
3 ¥ L 4
Homogenous mass Isolated pronounced thin septa Globular area
Mild, moderate thin septa Isolated thick septa Pronounced thick septa

Giant lipoma Biopsy Low grade liposarcoma

Marginal resection Giant lipoma Low grade liposarcoma  Wide resection

Marginal resection Wide resection

Figure 4. Surgical algorithm of a giant lipomatous tumor
MRI: magnetic resonance imaging

Choi et al. (11) reported no surgery-related infections in their
low-grade liposarcoma series. Additionally, Capkin et al. (20) also
observed no deep or superficial infection in their lipoma series.
Compatible with the literature, no deep infections were observed
in the series studied herein. However, superficial wound infections
in nine patients were treated with oral antibiotics.

Nishida et al. (16) reported no functional loss in patients with
intramuscular lipoma who underwent wide or marginal resections.
Contrarily, Capkin et al. (20) stated that severe functional deficits
were seen in large or deep-seated locations of the liposarcomas.
Arvinius et al. (21) reported that 11 patients with low-grade
liposarcoma were managed with marginal excision and they
reported a mean Musculoskeletal Tumor Society (MSTS) score of
81.6% at 1 year postoperative. Kito et al. (22) also reported an MSTS
score of 98% for the wide resection group in patients with low-grade
liposarcoma. Consistent with these studies, the postoperative
early é6-month functional results of marginal resection herein
were significantly better than the wide resection in both lesions.
Additionally, the pain was higher in the first 6 months in the wide
resection group than in the marginal resection group in these two
soft tissue masses, probably due to the surrounding muscle tissue
resection, which can also adversely affect the functional results.

Study Limitations

This study had some limitations. First, it was retrospectively
performed with a small number of patients. Hence, the major
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limitation was the underpowered statistical analysis. However,
the radiologic features and surgical experience in a selected
patient group were presented. Second, some of the patients
had relatively short follow-up periods; however, recurrence can
occur after many years. Third, only the differences of these lesions
based on the MR images were reported. The utilization of other
modalities, such as ultrasound, may provide additional benefits
in distinguishing the two tumor types. Finally, functional scores
can be biased, as they evaluate only a few functional outcomes,
but not the overall health condition and quality of life of patients.
Nevertheless, further comparative, long-term studies with larger
patient groups are necessary to confirm these findings.

CONCLUSION

Some indications on MR images differentiate a giant lipoma
from low-grade liposarcoma. The presence of a homogeneous
mass is distinctive for giant lipoma, and thick septa, confluent
globular area, and nonadipose mass are distinctive for low-grade
liposarcoma on MR images. Local recurrence was seen only in four
patients with low-grade liposarcoma who underwent marginal
resection. Therefore, considering that low-grade liposarcomas
may pose the risk of local recurrence in inappropriate surgery,
marginal resection is an improper surgical treatment for low-
grade liposarcoma. Wide or marginal resection of both lesions
does not adversely affect the functional outcomes, but patients
may experience more pain after the wide resection. Multicentric
studies with large patient numbers are needed in the literature.
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ABSTRACT

Objective: The incidence of invasive fungal infection (IFl) is increasing in immunosuppressed patients. Thus, this study aimed to compare the types
and the distribution of IFl, determine the probable risk factors in its development, and assess the mortality and underlying diseases among patients
with hematological malignancies and those with non-hematological immunosuppression.

Methods: This retrospective study included 84 adult patients with IFI diagnosis between January 1, 2012, and April 1, 2014, at our hospital.

Results: The distribution of cases was documented as follows: 58 (69.0%) patients were proven with IFl, 12 (14.3%) with probable IFl, and 14 (16.7%)
with possible IFl. Patient distributions with proven IFI were as follows: 91.4% (53/58) with invasive candidiasis (IC), 5.2% (3/58) with invasive pulmonary
aspergillosis (IPA), 1.7% (1/58) with nasopharyngeal invasive fungal involvement, and 1.7% (1/58) with invasive fungal involvement in the colon. All
cases of probable and possible IFE (26/26, 100%) were determined as IPA. The following is previously known risk factors for IFl development were
evaluated for both groups: immunosuppressive drug usage, renal replacement therapy requirement, mechanical ventilation requirement, presence
of a central venous catheter, presence of a urinary catheter, presence of gastrointestinal catheter, mucositis/diarrhea/ileus history, malnutrition, blood
product transfusion, bacterial infection, antibacterial treatment, length of hospital and intensive care unit stay, and duration of neutropenia. The
immunosuppressive drug usage and neutropenia duration were found to be statistically significant between the hematologic malignancy and non-
hematologic immunosuppressive groups. No significant difference was found in other parameters (p<0.05).

Conclusion: Our findings followed the literature; however, the mortality in the IC group was found high, similar to the IPA group. Additionally, this
study revealed that IFl epidemiology may vary based on the region and the patient. IFls, which are increasing in frequency, need to be evaluated with
a good knowledge of risk factors, using newly developed diagnostic methods, with a multidisciplinary approach.
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INTRODUCTION

The epidemiology of fungal infections has changed in recent
times. The widespread use of broad-spectrum antibacterial agents
and the increasing popularity of fluconazole prophylaxis for
controlling Candida albicans infections increased the incidence
of filamentous fungal infections (1). Invasive fungal infection (IFl)
usually presents as candidemia or invasive aspergillosis, particularly
in immunosuppressed patients, such as those with hematological
malignancy and solid organ transplant (SOT) recipients (2-4).

Riskfactors,suchasneutropeniahistoryorcorticosteroidorcytotoxic
agent consumption, remain important for IFI development (5,6).
Today, the risk of IFl in patients without neutropenia is increasing
with increasing medical care (7). Therefore, IFl is encountered not
only in hematological malignancy, solid cancer, and SOT recipient
groups, but also in the immunosuppressed group, such as those
with rheumatoid arthritis, chronic renal failure, inflammatory
bowel disease, and diabetes mellitus (4,6,8). The presence of
predisposing factors, as well as the underlying disorders, is
important for IFI developments, which include prolonged hospital
or intensive care stay, antibacterial agent administration, serious
burn injury, major surgery, malnutrition, and the use of central
venous catheter (8).

IFl is a difficult process both in diagnoses and treatments and
requires a multidisciplinary approach (9,10). In addition to the
comprehensive knowledge of patient risk factors, appropriate
and timely usage of microbiological, serological, molecular, and
radiological analyses is required for IFl diagnosis. It should be
kept in mind that Candida species display different resistance
patterns. Therefore, identification at the species level in IFls is of
great importance.

Several studies investigated the development of IFls in
immunosuppressed patients; however, these studies have usually
focused on patients with hematological malignancy. Thus, the
present study aimed to evaluate the types, distribution, risk
factors, and prognosis of IFls in patients with non-hematological
immunodeficiencies, such as solid cancer and SOT recipients, as
well as patients with hematological malignancy, and determine
the differences between these two groups in terms of risk factors
for IFI development.

METHODS

After obtaining approval from the Bagkent University Institutional
Review Board (decision no: KA14/158, date: 14.05.2014), the
present study comprised a total of 84 patients aged >18 years, who
had been diagnosed with IFl between January 1, 2012, and April
1, 2014, in our hospital. Case identification and classification were
performed based on the European Organization for Research
and Treatment of Cancer/Invasive Fungal Infections Cooperative
Group and the National Institute of Allergy and Infectious
Diseases Mycoses Study Group (EORTC/MSG) consensus criteria
(5), wherein IFl cases, excluding endemic mycoses, were evaluated
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in three groups as “proven,” “probable,” and “possible.”
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Cases were examined for underlying disorders (hematological
malignancy, solid malignancy, and SOT), immunosuppressive
therapies (corticosteroid, chemotherapy, T-cell immunosuppressant,
etc), and concomitant systemic diseases. Patients with an
absolute neutrophil count of <500/mm?* in the complete blood
count were considered neutropenic. The number of days that
patients remained neutropenic, treated as an inpatient, and
utilized intensive care service before IFl development was
recorded. The presence of mechanical ventilator support, central
venous catheter, port, urinary catheter, gastrointestinal catheter,
and ostomy (nasogastric catheter, gastrostomy, colostomy,
ileostomy, etc.) was also investigated. The history of mucositis,
diarrhea, or ileus or blood product transfusions (erythrocyte
suspension, thrombocyte suspension, albumin, etc) before
the IFl development was also determined, as well as bacterial
infections and antibacterial therapies in the last 3 months before
IFl. Patients who require dialysis were considered as patients
with renal insufficiency. Malnutrition was assessed based on the
serum prealbumin concentration in the last T month before the IFl
development; those with prealbumin concentration of <14 mg/
dL were considered to have malnutrition. The types and agents
of IFl were investigated. Thoracic computed tomography was
performed for radiological examination of lung involvement in
patients with IPA. Galactomannan (GM) antigen was analyzed in
all but one IPA patient; the threshold value was predetermined as
0.5. With this, the antifungal treatment of patients was recorded.

Blood culture specimens that were sent to the microbiology
laboratory of our hospital were incubated in the BD BACTEC
(Becton Dickinson, Sparks, MD, USA) automated blood culture
system for 5 days. At the end of this period, the specimens, which
grew, were examined under the microscope, and those that
formed germ tubes were typed as C. albicans. Those with negative
germ tube tests were evaluated by APl 20AUX (BioMerieux,
Marcyl'Etoile, France) commercial kit. Samples that are taken from
sterile body fluids or tissues were cultivated in the Sabouraud
dextrose agar, Cornmeal agar, and potato dextrose agar for the
fungus, which was named according to the growth time, pigment
formation, and microscopic appearance on the preparations with
lactophenol cotton blue.

Statistical Analysis

All collected data were transferred to the Statistical Package for
the Social Sciences (SPSS®) 19 data system. Continuous variables
(age) were presented as mean + standard deviation, whereas
categorical variables (gender, IFl types, immunosuppressant
therapy, etc.) were presented as numbers and percentages. The
Pearson chi-square test, Yates chi-square test, and Fisher Exact
test were used to compare categorical variables between the
groups. Data without normal distribution (hospital stay, intensive
care stay, and neutropenia duration) were analyzed using the
Mann-Whitney U test, which is a nonparametric test to compare
outcomes between two independent groups. For all analyses, the
level of statistical significance was predetermined as p-values of
<0.05.
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RESULTS

This study included 84 immunosuppressed patients, of whom 47
(55.9%) were females and 37 (44.1%) were males. The mean age
of patients was 61.4+1.65 (22-88) years. Adult immunosuppressed
patients were divided into two groups as hematological (15/84,
17.9%) and non-hematological (69/84, 82.1%) and then were
compared. The distribution of patients among the types of IFI
according to the EORTC/MSG consensus criteria determined that
58 (58/84, 69.0%) had proven IFl, 12 (12/84, 14.3%) had probable
IFl, and 14 (14/84, 16.7%) had possible IFl. Invasive candidiasis
(IC) accounted for 91.4% of proven IFl cases (52 candidemia
and 1 candidal mediastinitis), whereas IPA accounted for 5.2%
(3/58) of this group. Additionally, one of two cases had invasive
fungal involvement of the nasopharynx (1/58, 1.7%) and the other
case had invasive fungal involvement of the colon (1/58, 1.7%).
Spores stained with periodic acid-Schiff were seen in these two
cases; however, the agent could not be identified. All probable
and possible IFl cases manifested pulmonary aspergillosis
(26/26, 100%). The types of IFl according to hematological and
non-hematological groups are shown in Table 1. The underlying
disorders are presented in Table 2.

The hematological and non-hematological groups were compared
in terms of the risk factors, including immunosuppressive therapy,
the needforrenal replacement therapy and mechanical ventilation,
the presence of a central venous, urinary, and gastrointestinal
catheter, and history of mucositis, ileus, diarrhea, malnutrition,
and blood transfusion. The group comparison in terms of the
rate of immunosuppressive therapy administration before
developing IFI revealed it to be statistically significantly higher
in the hematological malignancy group (15/15, 100%) compared
to the non-hematological group (50/69, 72.5%) (p=0.018). No
statistically significant difference was determined between the
groups, except for receiving immunosuppressive therapy before
developing IFI (p>0.05) (Table 3).

The group comparison in terms of 6-month survival following
IFl revealed no statistically significant difference between the
two groups (p=0.932), (Table 4). The 6-month follow-up period
revealed mortality in 37.9% (11/29) of IPA cases and 32.1% (17/53)
of IC cases.

Moreover, 75 (89.3%) patients had a bacterial infection before
developing IFI (Table 5).
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The causative agent was C. albicans in 59% and non-albicans
Candida (C. glabrata in 21%, C. tropicalis in 10%, C. parapsilosis in
8%, and C. kefyr in 2%) in 41% of the 53 patients with candidemia
(Figure 1).

Antifungal therapies that are performed in the patients were
fluconazole in 36 (42.9%), voriconazole in 22 (26.2%), caspofungin
in 19 (22.6%), amphotericin B in 4 (4.8%), and anidulafungin in 3
(%3.6) patients, in order. Of the 84 patients, 30 (35.7%) died in 6
months despite appropriate treatment.

GM antigen testing was performed in 29 patients with pulmonary
aspergillosis, wherein GM was positive (>0.5) in the serum samples
of 6 of 7 (6/7, 85.7%) patients with hematological malignancy and
5 0f 22 (5/22, 22.7%) patients with non-hematological malignancy.

No statistical difference was determined between the groups in
terms of the mean hospital stay (p=0.301) and intensive care stay
(p=0.069) duration; however, the mean duration of neutropenia
was statistically significantly longer in the patient group with
hematological malignancy vs. the patient group with non-
hematological malignancy (p=0.018) (Table 6).

DISCUSSION

The incidence of fungal infections has increased and its
epidemiology has changed in the last two decades. Additionally,
the incidence of filamentous fungal infections has increased (1).
First, infectious disease authorities formed a consensus in 2002
and classified IFls as proven, probable, and possible (11). Later,
they were revised in 2008 and the IFI classification followed
the EORTC/MSG consensus criteria. Classification is based on
host-related factors, clinical criteria, and mycological criteria.
The group that has been repeatedly investigated in IFl studies
included patients with hematological malignancies (12-14). SOT
recipients and patients with solid cancer are important patient
groups for IFl; however, studies with these patient groups are
limited. Additionally, studies that compare these two groups are
scarce (1,15).

The incidence of candidiasis, with C. albicans as the leading agent,
began to decrease in the 1990s, but the incidence of fluconazole-
resistant or dose-dependent non-albicans Candida has increased.

The incidence of IFI's, which range from 2% to 49% in patients with
hematological malignancy, varies based on the chemotherapy
regimen and prophylaxis (13,14,16-19). Many studies revealed that

Invasive candidiasis

. Total
Proven Probable Possible (%)
Hematological patients 8 - - 5
(53.3)
Non-hematological patients 45 - - b
(65.2)
Total 53 - - o

(63.1)

Pulmonary aspergillosis Other  Total
. Total Proven

Proven Probable  Possible (%) (%)

) 7 ) 7 i 15
(46.7) (100)
22 2 69

. J e (31.9) (2.9) (100)
29 2 84

J i & (34.5) (2.4) (100)
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Table 2. Underlying disorders details in hematological malignancy and non-hematological immunosuppressive patient groups

(n, %) Underlying disorders (n, %)
AML
CLL
CML

Multiple myeloma

Hematological malignancy patient
groups (15, 17.9%)

Lymphoma

Solid cancer (29, 34.5%)

Non-hematologjical
immunosuppressive patient groups

69,82.1%,
e <) Solid-organ

transplantation (20, 23.8%)

Other (20, 23.8%)

(
4 (4.
3.
@
(1.
©.
(.
(3t
@.
@
@
@
(.
(1.
(.
1(1.2%) liver
1 (1.2%) mesenchymal
(10.7%) kidney
(7.1%) heart
(5.9%) liver
(5.9%) CVD
(4.7%) rheumatoid arthritis
(4.7%) kidney failure
(2.3%) heart failure
(1.2%) ulcerative colitis
1 (1.2%) temporalarteritis
1 (1.2%) glomerulonephritis
1 (1.2%) Parkinson’s disease

1 (1.2%) femur fracture operation

AML: acute myeloid leukemia, CLL: chronic lymphocytic leukemia, CML: chronic myeloid leukemia, CVD: cerebrovascular disease

pulmonary aspergillosis was the most common IFI followed by
candidemia. A study that evaluated the autopsies of 220 patients
with hematological malignancy in the 1990s and 2000s revealed
that IPA was the most prevalent with 55-58%. The incidence of
Candida infections decreased to 26% in the 2000s from 40% in the
1990s. Contrarily, the incidence of infections caused by Mucorales
or Fusarium spp. has slightly increased (12). The present study
revealed that 53.3% of the developed IFls in the hematological
group were IC and 46.7% were IPA. Additionally, the finding that
primary candidemia accounted for 98% of the IC cases suggests
that the difference with the other studies occurred from the
higher rate of catheter-related infections in Turkey compared to
developed countries.

In patients with hematological malignancy, the most frequently
identified risk factors for IC are long-term broad-spectrum
antibiotic use, immunosuppression, neutropenia, central venous

or arterial catheter, urinary catheter, nasogastric catheter,
total parenteral nutrition, mechanical ventilation, renal failure,
hemodialysis, splenectomy, steroid use, and long-term (>9
days) intensive care stay (20). The most critical risk factor for
developing invasive aspergillosis is deep and prolonged
neutropenia. Other risk factors include high-dose corticosteroid
or other immunosuppressive therapies, mucosal barrier injury
due to cytotoxic chemotherapy, and impaired microbial flora
due to broad-spectrum antibiotic use (21). The IPA prevalence
among the patients with hematological malignancy is associated
with underlying disorders and neutropenia duration, which
changes based on the type of chemotherapy (12). The present
study revealed a statistically significant duration of neutropenia
and immunosuppressive therapy administration (p=0.018 and
p=0.018, respectively) for the hematological malignancy group
compared to the non-hematological group.
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Hematological malignancy
patient groups

Immunosuppressive therapy before IFI (+) (n=65) 15
Immunosuppressive therapy before IFI (-) (n=19) 0
Need for renal replacement therapy before IFI (+) (n=21) 2
Need for renal replacement therapy before IFI (-) (n=63) 13
Mechanical ventilation before IFI (+) (n=29) 2
Mechanical ventilation before IFI (-) (n=55) 13
Central venous catheter before IFI (+) (n=60) 10
Central venous catheter before IFI (-) (n=24) 5
Urinary catheter before IFI (+) (n=56) 11
Urinary catheter before IFI (-) (n=28) 4
Gastrointestinal catheter before IFI (+) (n=19) 2
Gastrointestinal catheter before IFI (-) (n=65) 13
History of mucositis, ileus, diarrhea (+) (n=30) 5
History of mucositis, ileus, diarrhea (-) (n=54) 10
Malnutrition before IFI (+) (n=24) 2
Malnutrition before IFI (-) (n=60) 13

Blood transfusion before IFl (+) (n=40)
Blood transfusion before IFI (-) (n=44)

IFI: invasive fungal infections

Non-hematological
immunosuppressive patient groups p

50
19 0.018
19

0.335
50
27

0.074
42
50

0.892
19
45

0.763
24
17

0.502
52
25

0.932
44
22

0.212
47
34
35 0.713

6-month survival after IFI

Total (n=84) p
Alive (n=21) Ex (n=63)
Hematological malignancy patient groups 9 6 15
Non-hematological immunosuppressive patient groups 45 24 69 0.932
Total 54 30 84

IFI: invasive fungal infections

The incidence of IFl in SOT recipients, who account for
the  substantial
immunosuppressed group, changes based on the transplanted
organ. A 5-year prospective study conducted by The Transplant
Associated Infection Surveillance Network with 23 transplantation
centers from the United States of America the following cumulative
incidence of IFl according to the transplanted organs: small

proportion of the non-hematological

intestine in 11.6%, lung in 8.6%, liver in 4.7%, heart in 4%, pancreas
in 3.4%, and kidney in 1.3%. The most common IFls in order of
decreasing prevalence were IC in 53%, invasive aspergillosis in
19%, and cryptococcosis in 8% (3). Another prospective study
revealed that Candida is the most common agent pathogen of the
IFls, excluding lung transplantation, and IPA was the agent most
frequently reported after lung transplantation (22). The present
study revealed that IC dominated the entire non-hematological
group, but specific to the SOT recipients, wherein pulmonary
aspergillosis accounted for 75% and candidemia accounted for
25% considering 9 renal, 6 heart, and 5 liver transplant recipients.

In the literature, IFl was most commonly determined in the form of
pulmonary aspergillosis in the heart and liver transplant recipients
and the form of IC in the liver and kidney transplant recipients
(3,22,23). The present study revealed that pulmonary aspergillosis
was determined in five of the six (5/6, 83.3%) heart transplant
recipients, which was higher compared to the liver and kidney
transplant recipients, consistent with the literature (22).

Statistically significantly different parameters between the groups
include neutropenia duration and immunosuppressive therapy
administration, which were determined in the hematological group
(1). Other parameters, such as the need for renal replacement
therapy, need for mechanical ventilation, and the presence of a
central venous catheter, posed similar risks for the hematological
and non-hematological groups.

The literature reported a crude mortality rate increasing up to
60% (16-19) after IFI. The present study revealed a 35.7% overall
crude mortality rate (for 6 months after IFl). However, the crude
mortality rate was 40% for the hematological malignancy group
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Hematological malignancy patient 1 5
groups (n=15) (6.7%) (33.3%)
Non-hematological immunosuppressive 14 30
patient groups (n=69) (20.3%) (43.5%)
_ 15 35
Total (n=84) (17.9%)  (41.7%)

IFI: invasive fungal infections

and 34.8% for the non-hematological group, which were similar to
the limited number of studies in the literature (1,15). These data
suggest that IFls are very serious and are used to determine the
prognosis not only in the hematological group but also in the non-
hematological group. The evaluation of the mortality according to
the agent pathogens revealed no difference between the IPA and
IC. Determining the association of crude mortality rates with fungal
infections is impossible; however, a high mortality rate in the patients
who develop IC is inconsistent with the literature and is striking (1).

C. parapsilosis

Figure 1. Range of Candida species
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The present study revealed consistent GM antigen testing
results with the literature and suggest that serum GM has limited
diagnostic value, particularly in the non-hematological group (24).

The multicenter study published in 2009 revealed that fungi account
for 19%, and Candida spp. account for 18.5% of the culture-positive
circulatory system infections (23). The present study revealed 59% C.
albicans and 41% non-albicans Candida of the candidemia, which
was determined to be the most common type of IFl. Therefore,
C. albicans remains the leading cause of candidemia with non-
albicans Candida having considerable prevalence.

Study Limitations

The limitations of our study are its retrospective nature and the
low number of our cases as 84. Multi-center studies on a much
larger number of cases will significantly contribute to this issue.

CONCLUSION

Our findings are following the literature, but the high mortality
rate in patients with IC drives attention. This study also revealed
that the epidemiology of IFI may vary based on the region and
the patient. A better understanding of the risk factors of common
sensed IFls is necessary, as well as maintaining the extensive usage
of newly developed diagnostic methods and multidisciplinary
approaches.

Ethics Committee Approval: This study obtaining approval from the
Baskent University Institutional Review Board (decision no: KA14/158,
date: 14.05.2014).

Informed Consent: Retrospective study.

Hematological malignancy
patient groups

19.7/16.0 (3-64)
2.8/0.0 (0-16)

Mean hospital stay before IFI (days)
Mean ICU stay before IFI (days)

Mean duration of neutropenia before
IFI (days)

IFI: invasive fungal infections, ICU: intensive care unit

7.1/0.0 (0-30)

Non-hematological
immunosuppressive patient groups

Overall average p

37.8/22.0 (0-360) 34.6/18.0 (0-360) 0.301
9.7/4.0 (0-51) 8.4/1.0 (0-51) 0.069
2.5/0.0 (0-30) 3.3/0.0 (0-30) 0.018
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ABSTRACT

Objective: This cross-sectional study was carried out to investigate the vaccination status of children with rheumatic disease and the reasons why
children were not vaccinated.

Methods: In November 2021, a web-based questionnaire was shared with the families of patients who were over 12 years. The families were asked
about the socio-demographic features and the reasons for not vaccinating.

Results: A total of 160 patients (90 females) were eligible for the study. The median age was 14.9 (12-17.9) years. The study group comprised 94
patients with autoinflammatory diseases, 43 patients with juvenile idiopathic arthritis, 18 patients with connective tissue diseases, and 5 patients
with vasculitis. The parent-reported vaccination rate was 75% in our patient group. The median children age, the median parental age and parental
vaccination rates were lower in unvaccinated patients (for all p-value <0.05). In this study, the most common reasons for not vaccinating children with
rheumatic disease were fear of vaccine side effects, not-decided-yet, and concerns related to underlying rheumatic disease and medications used.
There was no difference between the groups according to patient gender, diagnosis, and medications they were on. Similarly, education levels of the
parents and employment status were comparable between the groups (for all p-value >0.05).

Conclusion: These results, together with the results of previous studies, may provide clues to governments and health authorities to understand the
drivers of vaccine hesitancy and help increase the coverage of vaccination programs.
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INTRODUCTION

A novel infectious disease named coronavirus disease-2019
(COVID-19) was defined in late 2019, after the isolation of a
new coronavirus variant of severe acute respiratory syndrome
coronavirus-2, from the patients who had contact with the same
animal market and subsequently developed lower respiratory
tractinfection (1,2). The disease spread all over the world in a short
time and became a pandemic. According to the World Health
Organization (WHO) coronavirus dashboard, it caused 5,446,753
deaths world-wide by 5t January 2022 (3). Apart from its effects on
public health, the disease has massively affected nearly all aspects
of social and economic activities globally since the first case was
reported, and its negative effects on daily life are still ongoing.

Although more than 2 years have passed since the identification
of the disease, an effective treatment could not be developed
for COVID-19. Therefore, social distance, face masks, personal
hygiene, and vaccination are still of vital importance for preventing
the disease. According to the report of WHO, currently, 331 vaccine
products (194 are in the pre-clinical phase and 137 are in clinical
trials) are under development (4). Studies regarding the efficacy
and safety of COVID-19 vaccines in children and adolescents are
increasing day by day, and early results show that many vaccines
are effective and safe. In the light of current information, the
American Academy of Pediatrics recommends that children and
adolescents aged 5 years and older, who have no contraindications
for COVID-19 vaccination, should be vaccinated with a vaccine
approved for their age (5-9). Even though many studies have
shown that the mortality and morbidity of COVID-19 in children is
lower than in adults, vaccination of children is of great importance
in order to control the pandemic as they may cause the spread
of the disease (10,11). Therefore, many countries have included
children of various age groups in their COVID-19 immunization
programs. In Turkey, children older than 12 with chronic medical
conditions have been being vaccinated since August 2021.

Although great progress has been made worldwide with
COVID-19 vaccine programs, vaccine hesitancy, which is defined
by WHO as a delay in the acceptance of the vaccine or the refusal
to be vaccinated despite the possibility of accessing the vaccine,
is increasing all over the world and has reached dimensions that
may threaten public health and WHO listed vaccine hesitancy
among the top 10 global health threats in 2019 (12-14). Therefore,
it is essential to investigate the vaccination rates of the patients
and the attitude of the parents against the vaccine to expand the
scope of the vaccination programs.

This cross-sectional study was carried out to investigate the
vaccination status of children with rheumatic disease followed in
our center, and the reasons why children are not vaccinated for
non-vaccinated ones.

METHODS
Study Group

In November 2021, a web-based questionnaire was prepared in
Google Forms platform and shared with the families of patients
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who had been followed up at istanbul University-Cerrahpasa,
Cerrahpaga Faculty of Medicine Department of Pediatric
Rheumatology. In this form, the families were asked about the
socio-demographic features (parental education, employment
status, monthly income, COVID-19 vaccination status, household
size), the children’s diagnosis, medication history, follow-up
duration and vaccination status. Additional questions to the
families of unvaccinated children were asked about the reasons
for not vaccinating.

In our country, children under the age of 12 years with chronic
medical conditions were started to be vaccinated in August
2021 and the children with rheumatologic disease have been
vaccinated since then. Currently, there is no vaccination program
against COVID-19 for children under the age of 12 years in Turkey.
Therefore, children with rheumatological diseases aged between
12 and 18 years and whose families volunteered to participate in
the study were included in the study. An informed consent was
obtained from the patients in the questionnaire, and patients who
did not want to participate were excluded from the study.

Statistical Analysis

All of the statistical analyses were done by using IBM SPSS 21.0
program (SPSS Inc., Chicago, IL, USA).

Categorical variables were presented as numbers (percentages)
and continuous variables as mean = standard deviation or
median (minimum-maximum) depending on their distribution.
The distribution of the continuous data was checked by the
Kolmogorov-Smirnov  test and/or Shapiro-Wilk tests. The
comparison of the categorical variables was performed with
the chi-square test. While continuous variables with normal
distribution were compared with the Student's t-test, those
without normal distribution were compared by using the Mann-
Whitney U test. The p-value <0.05 was considered significant.

Ethics

The study and its protocol were reviewed and approved by
Istanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine
Institutional Review Board (decision no: 179227, date: 10.09.2021).

RESULTS

Baseline Characteristics and Demographic Features

After the survey was circulated, 402 participants fulfilled the
survey. After the exclusion of duplicate entries (n=16), entries of
the patients who were younger than 12 years of age (n=152) and
were older than 18 years of age (n=71), and those who improperly
filled entries (n=3); a total of 160 patients (90 females) were eligible
for the study.

The median age was 14.9 (12-17.9) years, and the median follow-
up duration was 8 (0.7-17) years. The study group comprised of 94
patients with autoinflammatory diseases [Familial Mediterranean
fever (FMF): 91, hyperimmunoglobulin D syndrome (HIDS): 2,
cryopyrin associated periodic syndrome: 1], 43 patients with
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juvenile idiopathic arthritis (JIA), 18 patients with connective tissue
diseases[systemiclupus erythematosus (SLE): 13, dermatomyositis:
4, scleroderma: 1), and 5 patients with vasculitis (deficiency of
adenosine deaminase-2 (DADA-2): 2, Behcet's disease (BD): 1,
granulomatous polyangiitis: 1, Kawasaki disease (KD): 1].

Of 160 patients, 90 (56.3%) were using colchicine. While 33
patients were on conventional disease modifying anti-rheumatic
drugs (cDMARDs) (methotrexate: 17, hydroxychloroquine: 8,
mycophenolate mofetil: 8, cyclosporin A: 4, azathioprine: 3,
sulfasalazine: 2, leflunomide: 1), 35 patients were under biologic
disease modifying anti-rheumatic drugs (bDMARDs) (etanercept:
11, canakinumab: 11, adalimumab: 8, tocilizumab: 4, anakinra: 2).
Baseline characteristics of the study group are presented in Table 1.

COVID-19 Vaccination Status of the Patients

The Ministry of Health of the Republic of Turkey started to
vaccinate children over the age of 12 years with chronic diseases
against COVID-19 in August 2021. Since then, all of our patients
over the age of 12 years with rheumatological disease can be
vaccinated. As the patients under 12 years of age were excluded
from the study, all of the participants were within the scope of the
COVID-19 vaccination program.

The overall parent-reported COVID-19 vaccination rate in our
patient group was 75% and 40 patients with rheumatologic
conditions (FMF: 24, JIA: 10, SLE: 2, HIDS: 1, BD: 1, KD: 1, DADA-
2: 1) had not been vaccinated. Maternal and paternal COVID-19
vaccination rate among our patient group was 86.9% and 90.6%,
respectively (Table 1).

Reasons Why Children are not Vaccinated

As it is presented in Table 2, the most common reason for
children not being vaccinated was the fear of side effect, which
was pointed out by 20 (50%) of the subjects. Of these parents,
only 9 (22.5%) stated that they knew/heard someone around
them had experienced side effects after COVID-19 vaccination.
Other main reasons mentioned by parents were their children’s
having rheumatic disease (25%) and using immunosuppressive
drugs (25%). A total of 8 (25%) of subjects specified the vaccine
being produced abroad as a reason. When these subjects were
asked if a kind of COVID-19 vaccine would be produced in Turkey,
whether they would vaccinate their children; only 1 (12.5%) parent
answered as "yes”, 1 (12.5%) answered as "no”, and 6 (75%)
answered as “not sure”. Disbelief in efficacy of the vaccine and
disbelief in existence of coronavirus were pointed out as reasons
by 5 (12.5%) and 1 (2.5%) of the parents. In addition, 5 (12.5%)
mentioned that they were trying to protect their children naturally
(herbal medicine, etc.) instead of vaccination. Ten (%25) parents
stated that they had not decided yet.

Comparison of the Baseline Characteristics
According to Vaccination Status

While the median age [15 (12-17.9) years vs. 14.6 (12-17.7) years;

p-value: 0.02], maternal age [41 (32-57) years vs. 39 (33-50) years;
p-value: 0.004] and paternal age [45 (33-71) years vs. 42 (36-56)
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Table 1. Socio-demographic characteristics of the study

group

Number of patients

Gender (females, %)

Age (years)

Diagnosis n (%)

Autoinflammatory diseases

Familial Mediterranean fever
Hyperimmunoglobulin D syndrome
Cryopyrin associated periodic syndrome
Juvenile idiopathic arthritis
Connective tissue diseases
Systemic Lupus Erythematosus
Dermatomyositis

Scleroderma

Vasculitis

Deficiency of adenosine deaminase 2
Behcet's disease

Granulomatous polyangiitis
Kawasaki disease

Median follow-up duration (years)
Medications n (%)

Colchicine

Methotrexate

Canakinumab

Etanercept

Hydroxychloroquine

Adalimumab

Tocilizumab

Mycophenolate mofetil
Cyclosporin A

Acetylsalicylic acid

Azathioprine

Sulfasalazine

Anakinra

Leflunomide

Maternal characteristics

Median age (years)

Education

Less than high school
High school

More than high school

Employment status
Unemployed
Employed

n (%) or
median (minimum-
maximum)

160 (100)
90 (56.3)
14.9 (12-17.9)

94 (58.8)
91(56.9)
2(1.3)
1(0.6)
43 (26.9)
18 (11.3)
13 (8.1)
4(2.5)
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41 (32-57)

59 (36.9)
63 (39.4)
38 (23.8)

113 (70.7)
47 (29.3)
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COVID-19 vaccination status

Vaccinated 139 (86.9)
Not vaccinated 21 (13.1)
Paternal characteristics

Median age (years) 44 (33-71)
Education

Less than high school 64 (40)
High school 49 (30.6)
More than high school 47 (29.4)
Employment status

Unemployed 32 (20)
Employed 128 (80)
COVID-19 vaccination status

Vaccinated 145 (90.6)
Not vaccinated 15(9.4)
Household 4(2-7)
Family monthly income

<500% 75 (46.9)
500-1,000% 55 (34.4)
1,000-2,000$ 23 (14.4)
2,000-3,000% 4(2.5)
>3,000$ 3(1.9)
Patient's childhood vaccination status

Vaccinated 154 (96.3)
Not vaccinated 6(3.8)
Patient’'s COVID-19 vaccination status

Vaccinated 120 (75)
Not vaccinated 40 (25)

COVID-19: coronavirus disease-2019

Table 2. Reasons why the patients are not vaccinated

n (%)
| am afraid of the side effects. 20 (50)
| have not decided yet. 10 (25)
My child is on immunosuppressive drug. 8 (20)
My child has a rheumatologic disease. 8 (20)
The vaccine was produced abroad. 8 (20)
| do not believe in the efficacy of the vaccine. 5(12.5)
l'am .tr.ying to protect my children naturally (herbal 5(12.5)
medicine, etc.).
| do not believe in coronavirus. 1(2.5)

years; p-value: 0.004] were higher in the vaccinated patient group,
the median follow-up duration [7 (0.7-17) years vs. 10 (3-15) years;

p-value: 0.015] was lower than in non-vaccinated ones.

A total of 98.3% of COVID-19 vaccinated subjects and 90% of
non-vaccinated children were vaccinated appropriately according
to national immunization program (p-value =0.01). Similarly,
among vaccinated ones, maternal (95% vs. 62.5%) and paternal
COVID-19 vaccination rates (95% vs. 77.5%) were higher than in
the non-vaccinated group (both p-value <0.001).

Yildiz et al.
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The rate of the patients with a family income lower than 500$ was
lower in the vaccinated patient group [48 (40%) vs. 27 (67.5%)] and
the rate of the patients with a family income between 500$ and
1,000$ was higher in the vaccinated patient group than in the non-
vaccinated patient group [48 (40%) vs. 7 (17.5%); p-value: 0.02].

While family history of COVID-19 among the first-degree relatives
of the patients was lower in the vaccinated patient group than
in the non-vaccinated patient group [52 (43.3%) vs. 25 (62.5%);
p-value: 0.03], there was no difference between the groups
according to COVID-19 related deaths among the first-degree
relatives of the patients (p-value: 0.56).

There was no difference between the groups in terms of patient
gender, diagnosis, and medications they were on. Similarly,
education levels of the parents and employment status were
comparable between the groups (for all p-value >0.05). All of the
comparisons were represented in Table 3 and Figure 1.

DISCUSSION

In this cross-sectional study, we presented a parent-reported 75%
vaccination rate in children with rheumatic disease over 12 years
of age and a lower median age, lower parental age, and lower
parental COVID-19 vaccination rate in unvaccinated patients. In
addition, the most common reasons for not vaccinating children
with rheumatic disease in this study were the fear of vaccine
side effects, having not decided yet, and concerns related to
underlying rheumatic disease and medications used.

In our study group, the parent-reported vaccination rate among
children with rheumatic disease over 12 years of age was 75%. As
of 7t January 2022, according to the European Centre for Disease
Prevention and Control, the median cumulative uptake of at least
one vaccine dose in the member states of the European Union
was 32% for children between the ages of 10 and 14 years and
71.6% for children between the ages of 15 and 17 years (15). On
the report of Ministry of Social Affairs and Health of France, it
was stated that 82% of children between the ages of 12 and 17
years received at least one dose of COVID-19 vaccine and it was
given as 60.8 % by the Federal Ministry of Health of Germany for
children in the same age group (16,17).

To our knowledge, there are no exact data for Turkey and any
other country on COVID-19 vaccine coverage among children
with rheumatological diseases. There are only a few studies in
the literature on the acceptance of a potential COVID-19 vaccine
among adult patients with rheumatic diseases, which were usually
conducted before or shortly after massive vaccination programs
had launched. In these studies, conflicting reports were reported
regarding the attitudes of rheumatology patients towards
potential vaccines. While some studies reported a lower rate of
acceptance of a potential COVID-19 vaccine among patients with
rheumatic diseases than control groups, other studies reported
a similar rate of intention to be vaccinated against COVID-19 in
patients with rheumatic diseases and control groups (18-21). It
has been shown that vaccine acceptance rates can change over
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Table 3. Comparison of vaccination status of the patients
according to demographic features

X\a:,f izn;)ted \I:la?:tcinated p-value
(n=40)

Gender (females, %) 69 (57.5) 21 (52.5) 0.58
Age (years) 1 ?g)Z- 1 ?:?)(1 s 0.02
Diagnosis n (%)
Autoinflammatory diseases 69 (57.5) 25 (62.5)
Juvenile idiopathic arthritis 33 (27.5) 10 (25) 5
Connective tissue diseases 16 (13.3) 2(5)

Vasculitis 2(1.7) 3(7.5)
Follow-up duration (years) 7(0.7-17) 10 (3-15) 0.015

Medications n (%)

Colchicine 65 (54.2) 25 (62.5) 0.35
Methotrexate 15(12.5) 2 (5) 0.18
Canakinumab 9 (7.5) 2 (5) 0.58
Adalimumab 7 (5.8) 1(2.5) 0.40
Hydroxychloroquine 6 (5) 2 (5) 1.00
Etanercept 6 (5) 5(12.5) 0.10
Tocilizumab 2(1.7) 2 (5) 0.24
Mycophenolate mofetil 3(2.5) 1(2.5) 1.00
Cyclosporin A 4(3.3) 0(0) 0.24
Acetylsalicylic acid 3(2.5) 1(2.5) 1.00
Azathioprine 3(2.5) 0(0) 0.31
Sulfasalazine 2(1.7) 0(0) 0.41
Anakinra 2(1.7) 0(0) 0.41
Leflunomide 1(0.8) 0(0) 0.56
Maternal characteristics

Median age (years) 41 (32-57) 39(33-50) 0.004
Education

Less than high school 41 (34.2) 18 (45) 026
High school 47 (39.2) 16 (40) ’
More than high school 32 (26.7) 6 (15)
Employment status

Unemployed 82 (67.5) 32 (80) 0.13
Employed 39 (32.5) 8 (20)

COVID-19 vaccination status

Vaccinated 114 (95) 25 (62.5) <0.001
Not vaccinated 6 (5) 15(37.5)

Paternal characteristics

Median age (years) 45 (33-71) 42 (36-56)  0.004
Education

Less than high school 47 (39.2) 17 (42.5) 0.87
High school 38 (31.7) 11 (27.5) ’
More than high school 35(29.2) 12 (30)
Employment status

Unemployed 23(19.2) 9 (22.5) 0.64
Employed 97 (80.8) 31(77.5)
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COVID-19 vaccination status

Vaccinated 114 (95) 31(77.5) 0.001
Not vaccinated 6(5) 9 (22.5)
Household 4(2-7) 4 (3-7) 0.06
Family monthly income
<500% 48 (40) 27 (67.5)
500-1,000$ 48 (40) 7 (17.5)
1,000-2,000% 17 (14.2) 6 (15) 0.02
2,000-3,000% 4(3.3) 0(0)
>3,000 $ 3(2.5) 0(0)
Patient’s childhood vaccination status
Vaccinated 118 (98.3) 36 (90) S
Not vaccinated 2(1.7) 4 (10) ’
Has anyone in the family had COVID-19?
No 68 (56.7) 15(37.5)

0.03
Yes 52 (43.3) 25 (62.5)
Has anyone in the family died due to COVID-19?
No 119(99.2) 40 (100)

0.56
Yes 1(0.8) 0(0)

COVID-19: coronavirus disease-2019

time and there are differences between the time periods of the
mentioned studies (22). This makes it difficult to compare the
rates reported in studies with each other. Therefore, it would be
more plausible to focus on the reasons for vaccine hesitancy and
the demographics of vaccine hesitant patient population rather
than acceptance rates.

The comparisons between vaccinated and non-vaccinated
patients showed that the median age of the non-vaccinated
patients was lower than that of the vaccinated patients. In
accordance with our results, Verger et al. (23), in their study
conducted with French adult population to assess their attitudes
toward COVID-19 vaccination acceptance for children and
adolescents, found that the COVID-19 vaccine acceptance rate
of the participants was highest for adolescents (62.7%) and lowest
for children under the age of 6 years (31%). Similarly, Goldman
et al. (24) reported that a higher intention to vaccinate children
is related to children being older. Another significant finding of
our study is the median parental age of vaccinated patients being
higher than that of non-vaccinated patients. There are several
studies on parents'/caregivers’ intentions to vaccinate their
children against COVID-19 in the literature and one of the most
frequently reported factors influencing parental attitudes in these
studies is parental age (5). In vast majority of these studies, similar
to our findings, it was reported that older parents tended to have
positive attitude towards COVID-19 vaccination for their children
(24-29).

In our study group, maternal and paternal vaccination rates against
COVID-19 were higher among vaccinated children than in the non-
vaccinated group. These results support the findings of previous
studies reporting that the parents who wanted to vaccinate
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Maternal Education Level

Not vaccinated 45% 40% 15%

Vaccinated 34.2% 39.2% 26.7%

Bl Less than high school [ High school [ More than high school

Paternal Education Level

Not vaccinated 42.5% 27.5%

)

3.7%

39.2% 29.1%

Vaccinated

Bl Less than high school & High school

Family income (Monthly)

Not vaccinated 67.5%
weonans [
<5008 31 50010008 [ 1000-2000 §
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Yildiz et al.
COVID-19 Vaccination in Pediatric Rheumatology Practice

Maternal COVID-19 vaccination status

s
i
B Vaccinaled 1 Not vaccinated
Paternal COVID-19 vaccination status
Vaccinated 95% 5
Hl Vaccinated = Not vaccinated
Patients’ childhood vaccination status
Vaccinated 98.3%
Bl Vaccinated 3 Not vaccinated

Figure 1. Baseline characteristics according to COVID-19 vaccination status of children

COVID-19: coronavirus disease-2019

themselves against COVID-19 were more likely to vaccine their
children (27,30,31). In addition to these, not surprisingly, the
rates of children who were vaccinated appropriately according
to national childhood immunization program among COVID-19
vaccinated subjects were higher than those of the remaining
children. It is shown in the previous studies that the parents
who had got influenza vaccine in the previous season were
more reluctant to vaccine themselves and their children against
COVID-19(24,26,32,33). In addition, Skjefte et al. (34) reported that
one of the main predictors of the COVID-19 vaccine acceptance
was confidence in childhood vaccination. These findings were
further supported by other studies (35,36). Contrary to these
reports, Yilmaz and Sahin (27) found no association between
parental willingness to have their children vaccinated and routine
vaccination. Yet, in the same study, the authors reported that the
parents whose children had received paid-for vaccines were more
reluctant to allow their children to receive COVID-19 vaccine
(27). These findings suggest that the unwillingness of parents to
vaccinate their children against COVID-19 is not only specific to
COVID-19 vaccine, but also associated with general opposition
to vaccination. On the other hand, 90% of the non-vaccinated
children in our study were vaccinated appropriately according to
national childhood immunization program. It is more likely that
the parents of patients in this group did not allow their children to
be vaccinated against COVID-19 because of COVID-19 vaccine-
specific concerns rather than general vaccine refusal. Thus, it
will be beneficial for health authorities to analyze these parental
profiles in detail and to develop strategies specific to these
profiles for increasing the success and coverage of the vaccination
program.

In our study, the top reason for rejecting COVID-19 vaccination
for children with rheumatic disease was the fear of vaccine
side effects, which was also reported as the most common
reason for unwillingness to vaccinate children in several studies
(5,24,27,30,32,34,37). Other reasons mentioned by the parents
were concerns related to underlying rheumatic disease and
medications used. In addition to these, 12.5% of the parents
whose children were not vaccinated mentioned disbelief in the
efficacy of the vaccine as a reason. There is an increasing number
of studies in the literature on the efficacy and safety of COVID-19
vaccines in healthy children and in those with rheumatological
diseases (6,38,39). Sharing the results of these current studies with
parents by health authorities and health professionals can help
for overcoming the most common reasons for vaccine hesitancy
reported in several studies.

Study Limitations

The main limitation of our study is its being survey-based and
the data collected were patient-reported. In addition, since itis a
single-center study, our results may not reflect the entire Turkish
society. Therefore, further studies with larger populations are
needed to confirm our results.

CONCLUSION

We report a parent-reported 75% vaccination rate in children with
rheumatic disease over 12 years of age and a lower median age,
lower parental age, and lower parental COVID-19 vaccination
rate in unvaccinated patients. In addition, the most common
reasons for not vaccinating children with rheumatic disease in this
study were the fear of vaccine side effects and concerns related
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to underlying rheumatic disease and medications used. These
results, together with the results of previous studies, may provide
clues to governments and health authorities to understand the
drivers of vaccine hesitancy and help increase the coverage of
vaccination programs.
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ABSTRACT

Objective: We aimed to investigate the role of serum uric acid and lactate levels and mean platelet volume in predicting treatment success in
patients with ischemic stroke.

Methods: One hundred and five patients who were diagnosed with cerebrovascular disease and received thrombolytic or thrombectomy treatment
were included in the study. Patients were divided into two groups as patients who developed complications and who did not develop complications.
Demographical characteristics, laboratory findings, the National Institutes of Health Stroke Scale (NIHSS) scores at admission and at discharge, and
Modified Rankin Scale (mRS) score were investigated retrospectively.

Results: Of all patients, 58.1% of the were male. There were no differences in terms of laboratory parameters between the groups. NIHSS score at
admission, NIHSS score at discharge, and mRS score were significantly higher in the group that developed complications after treatment (p<0.05).
Laboratory values did not differ significantly between the groups. Early mortality rate in the group which developed complications was significantly
higher than the group which did not develop complications (p<0.05). Univariate model revealed significant effectiveness of NIHSS score at admission
and at discharge, and mRS score in the differentiation of patients with and without complications (p<0.05). In the multivariate model, a significant
and independent effectiveness of the NIHSS score at discharge was observed in the differentiation of patients with and without complications
(sensitivity =83.3%, positive prediction =30.8%, specificity =57.1% and negative prediction =93.8%; p<0.05).

Conclusion: We found no significant associations between the development of complications after thrombolytic therapy and laboratory findings. The
NIHSS score may be a suitable parameter in predicting complications.
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INTRODUCTION

Acute cerebrovascular event (ACE) is a condition with permanent
brain damage because of disruption of cerebral blood flow. Even
though ACE is the second most common cause of mortality and
the leading cause of disability worldwide, making decisions about
the clinical course and predicting prognosis of ischemic stroke (IS)
patients are still challenging (1-3).

A clinically significant relationship between serum uric acid levels
and cardiovascular and cerebrovascular diseases (CVDs) has
been shown (4,5). Hyperuricemia is often observed in patients
with metabolic syndrome and the risk of vascular diseases is high
in metabolic syndrome (6,7). Poor clinical picture after ACE has
been implicated to be associated with hyperuricemia (8). There
are studies showing that uric acid is a powerful antioxidant
against free radicals (9,10), however, high serum uric acid levels
are indicated as an independent risk factor for the development
of cerebrovascular and cardiovascular disease (11). Lactate is a
known by-product of anaerobic metabolism and is increased upon
hypoperfusion (12). Hyperlactatemia is a biomarker of metabolic
stress response and is found to be associated with mortality in
critically ill patients (13,14). Several previous magnetic resonance
spectroscopy and microdialysis studies have shown that lactate
accumulates in ischemic brain lesions in acute stroke patients
(15,16).

In our study, we aimed to investigate the role of serum uric acid
and lactate levels and mean platelet volume (MPV), as well as
the National Institutes of Health Stroke Scale (NIHSS) score at
admission, NIHSS score at discharge, and Modified Rankin Scale
(mRS) score in predicting treatment success in patients with |S.

METHODS

This retrospective study was conducted on patients who were
admitted to University of Health Sciences Turkey, Sisli Hamidiye
Etfal Training and Research Hospital Emergency Service within a
2-year period (between 01.01.2018-01.01.2020), diagnosed with
CVD, and treated with only thrombolytic, only thrombectomy
or thrombolytic + thrombectomy therapies in the emergency
department and hospitalized in the neurology clinic of our
hospital.

The blood pressure category (normal, stage | hypertension
and stage Il hypertension), electrocardiogram (ECG) and
echocardiogram (ECHO) findings, presence of comorbidity, blood
parameters [haemoglobin (HGB), MPV, neutrophil-to-lymphocyte
ratio (NLR), platelet-to-lymphocyte ratio (PLR), platelet (PLT) and
red cell distribution width (RDW) values], serum uric acid and
lactate levels, the NIHSS scores at admission and discharge, and
mRS score were analysed in patients with regards to the presence
of complications. This study was conducted in accordance with
the Declaration of Helsinki on Ethical Principles. Ethical approval
was obtained from University of Health Sciences Turkey, Sisli
Hamidiye Etfal Training and Research Hospital Clinical Research
Ethics Committee (decision no: 2688, date: 25.02.2020).
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Statistical Analysis

In the descriptive statistics of the data, mean, standard deviation,
median, minimum, maximum, frequency and ratio values
were used. The distribution of variables was analysed with the
Kolmogorov-Smirnov test. Independent samples t-test and
Mann-Whitney U test were used in the analysis of quantitative
independent data. Chi-square test was used in the analysis of
qualitative independent data while Fisher's Exact test was used
when the chi-square test conditions were not met. The effect level
and cut-off value were investigated with the Receiver operating
characteristic curve. The effectiveness of the NIHSS scores
and mRS score in discriminating the complication status of the
patients was investigated with univariate and multivariate logistic
regression. The SPSS 26.0 program was used in the analysis.

RESULTS

A total of 105 patients were included in the study. Of the patients,
61 (58.1%) were male and 44 (41.9%) were female. Distribution
of the comorbid diseases and demographic characteristics are
indicated in Table 1.

The condition of blood pressure and ECG and ECHO findings
did not differ significantly (p>0.05) between the groups with and
without complications after thrombolytic therapy (TT). At the
post-treatment period, patients who developed complications
had significantly higher NIHSS score both at admission and at
discharge and higher mRS score compared to the patients who
did not develop any complications (p<0.05; Table 2). HGB, PLT,
NLR, PLR, RDW, MPV, lactate, and uric acid values did not differ
significantly between the groups with and without complications
after treatment (p>0.05). The early mortality rate in the group
with complications was significantly higher than the group
without complications (p<0.05) (Table 2). Moreover, there were no
significant associations between the presence of complications

Table 1. Demographic characteristics of patients

Complication = Complication

(-) (+) p
n (%) n (%)
<64 31(29.5) 5(20.8)
Age 0.392¢
>65 74 (70.5) 19 (79.2)
Female 44 (41.9) 8(33.3)
Gender 0.440%
Male 61 (58.1) 16 (66.7)
Comorbid ) 16 (15.2) 3(12.5)
chronic 0.733¢
disonse (+) 89 (84.8) 21(87.5)
IHD 45 (42.9) 10 (41.7) 0.915¢
Comorbid | HT 71(67.6) 17 70.8) 0.760"
chronic DM 25(23.8) 8 (33.3) 0.335¢
disease CVE  19(18.1) 5(20.8) 0.756*
Other 18 (17.1) 4(16.7) 0.955%

CVE: cerebrovascular event, DM: diabetes mellitus, HT: hypertension, IHD:
ischemic heart disease, “Spearman Rho test
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and the duration of the treatment (p>0.05; Table 2a and Table 2b).

In the analysis with univariate model, significant efficiencies of
NIHSS score at admission, NIHSS score at discharge, and mRS
score was observed in distinguishing patients with and without
complications. In the analysis with reduced multivariate model,
a significant and independent efficiency of the NIHSS score
at discharge was observed in discriminating patients with and
without complications (odds ratio: 1.17, 95% confidence interval:
1.07-1.28, p=0.001) (Table 3).

A significant efficacy of the NIHSS score at discharge was
observed in the discrimination of patients who developed and

J Acad Res Med 2022;12(1):36-41

did not develop complications after treatment [Area under
the curve (AUC) =0.766 (0.661-0.872)]. A significant efficacy of
the cut-off value of 10 in the NIHSS score at discharge was
observed in the differentiation of patients with and without
complications [AUC =0.702 (0.595-0.810)]. Sensitivity, positive
prediction, specificity, and negative prediction were found as
83.3%, 30.8%, 57.1%, and 93.8%, respectively (Figure 1).

DISCUSSION

In the literature, a debate about the role of hemogram parameters
on the pathogenesis of stroke is still going on. In this study, we

Complication (-)

Min-max

NIHSS score at admission 4.0-22.0
NIHSS score at discharge 0.0-22.0
mRS score 0.0-6.0
HGB 75.0-169.0
PLT 97.0-592.0
NLR 0.4-15.4
PLR 14.5-397.3
RDW 64.0-218.0
MPV 7.3-12.2
Lactate 0.8-7.0
Uric acid 1.8-11.5

Complication (+)

Median Min-max Median

10.0 4.0-42.0 16.0 0.001™
8.0 3.0-35.0 16.5 0.001™
4.0 0.0-6.0 5.0 0.008™
131.0 77.0-189.0 138.5 0.331¢
219.0 101.0-609.0 221.5 0.945m
2.4 0.4-15.5 24 0.751m
101.8 13.8-388.6 101.5 0.444m
139.0 63.0-221.0 139.0 0.981™
9.5 7.0-13.0 9.6 0.699"
1.7 1.1-7.7 1.9 0.421m
53 2.6-13.3 8.2 0.897¢

HGB: haemoglobin, MPV: mean platelet volume, NIHSS: The National Institutes of Health Stroke Scale, mRS: The Modified Rankin Scale, NLR: heutrophil-to-
lymphocyte ratio, PLR: platelet-to-lymphocyte ratio, PLT: platelet, RDW: red cell distribution width, "Mann-Whitney U test/'t-test

Normal
Blood pressure Stage | hypertension

Stage Il hypertension

NSR
ECG

AF
ECHO findings
Normal ECHO

Enlarged right atrium and ventricle
Enlarged left atrium and ventricle

Segmentary wall motion abnormality

One-month (+)
mortality @)
0-59
Duration of 120
treatment (min) 180
240

Complication (-) Complication (+)

Mean = SD/n (%) Mean = SD/n (%) 8
28 (26.7) 4(16.7)
24 (22.9) 8(33.3) 0.438¢
53 (50.5) 12 (50.0)
74 (70.5) 15 (62.5)

0.446*
31 (29.5) 9(37.5)
68 (64.8) 18 (75.0)
7 (6.7 2 (8.3

(6.7) (8.3) 0.471"

19 (18.1) 3(12.5)
11 (10.5) 1(4.2)
21 (20.0) 10 (41.7)

0.025%
84 (80.0) 14 (58.3)
13(12.4) 2(83)
51 (48.6) 9 (37.5) ST
26 (24.8) 12 (50.0) ’
15(14.3) 1(4.2)

AF: atrial fibrillation, ECG: electrocardiogram, ECHO: echocardiogram, NSR: normal sinus rhythm, “Spearman Rho test
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Univariate model

Multivariate model

OR 95% CI P OR 95% Cl p
NIHSS score at admission 1.164 1.059-1.279 0.002 - - -
NIHSS score at discharge 1.179 1.079-1.288 0.001 1.179 1.079 - 1.288 0.001
mRS score 1.532 1.088-2.156 0.014 - - -

NIHSS: The National Institutes of Health Stroke Scale, OR: odds ratio, Cl: confidence interval
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Figure 1. Sensitivity and specificity of NIHSS in predicting
complication
NIHSS: The National Institutes of Health Stroke Scale

investigated the relationship between serum uric acid, lactate and
MPV values and treatment success in patients with IS. Moreover,
common scales which measured the disability of the patient after
stroke and severity of the stroke, including NIHSS and mRS were
analysed with regards to the presence of the complications after
treatment.

Previously, it was reported that the hematologic parameters were
significantly altered in patients with IS (17). Yigit et al. (18) indicated
that anaemia was a risk factor for recurrence of IS in patients with
malignancy. Another study reported that MPV was associated with
the severity of acute IS (19). On the other hand, increased NLR at
the admission was reported to be an independent factor related
to poor prognosis and poor 90-day outcome in patients with
intracerebral haemorrhage (ICH) and it was suggested to be a
prognostic marker in spontaneous ICH patients (20). In our study,
no significant differences in terms of haematological parameters
evaluated between the patients with and without complications
after TT were found.

Lactate is produced as the result of anaerobic glycolysis. When
the glucose is deprived in the brain, lactate is used as an
alternative energy source for the metabolic activities in the brain
(21). Previously, elevated blood lactate levels in stroke patients at
admission were suggested to indicate higher risk of 1-, 3-, and
12-month mortality (22), Another study, it was shown that lactate

level in cerebrospinal fluid (CSF), but not in blood, was found to
be significantly higher in patients with acute stroke and it was
suggested that CSF lactate level might be used as a marker for
the evaluation of stroke severity (23). We also found no significant
differences between the patients with and without complications
with regards to serum lactate levels.

Hyperuricemia and accompanying dyslipidaemia in patients with
acute stroke have been implicated to be risk factors for acute
IS (24,25). Post-ischemic hyperuricemia in diabetic patients was
reported to be associated with mortality and recurrent vascular
events in IS patients (26). Moreover, Karagiannis et al. (27) reported
a significant association between increased serum uric acid levels
and early mortality. However, we did not find any significant
differences in terms of uric acid levels between the patients who
developed complications and the patients who did not develop
complications.

Early recanalization positively affects the prognosis in patients
with acute IS (28) by reducing the mortality and disability in the
patients (29). Although, the risk of development of complications
after intravenous recombinant tissue plasminogen activator
treatment was reported to increase with older, presence of
severe neurological deficit, hypertension, diabetes mellitus,
and early signs of infarction in computed tomography, there
were contradictory results regarding those (30-33). High NIHSS
score before the TT has been implicated to be a risk factor for
haemorrhagic transformation after TT (34,35). Moreover, NIHSS
score higher than 25 is a contraindication for TT (33). The most
common and serious complication of TT is haemorrhagic
transformation and poor clinical prognosis is encountered in
case of intracranial haemorrhage (36,37). The mRS is used to
measure the disability of the patient after IS and is indicated to
be an important tool for prediction outcomes after discharge
(38-40). In our study, patients who developed complications after
TT had higher NIHSS scores both at admission and at discharge,
as well as higher mRS scores. Moreover, in the univariate model,
significant efficacies of NIHSS scores both at admission and at
discharge, as well as mRS scores were detected. On the other
hand, NIHSS score at discharge was found to be a sensitive and
specific predictor of development of complication in IS patients.

Study Limitations

This study had some limitations. First, the sample size was small,
therefore, a larger group of patients could be included. Secondly,
we did not measure the lactate levels in CSF or did not perform
magnetic resonance spectroscopy analysis for the patients.
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CONCLUSION

Predicting the development of complications after TT in patients
with acute IS is crucial to prevent the complications and mortality.
In the present study, NIHSS score was found to be a significant
determinant in predicting complications in patients with IS.
Therefore, NIHSS score may be suggested to be useful for the
prediction of the development of the complications in the patients
with IS. Future studies with larger populations and more detailed
examinations are required to investigate the relationship between
the parameters and complications and to predict the prognosis.
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