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Neuroendocrine Neoplasms of the Breast

Memenin Noroendokrin Neoplazmlari

® Ebru Sen?, ® Seref Oray?, ® Gultekin Ozan Kiiclk?, ® Aysegul Akdogan Gemici?,

® Serdar Altinay*

1University of Health Sciences Tiirkiye, Basaksehir Cam and Sakura City Hospital, Clinic of General Surgery, Istanbul, Tiirkiye

ZUniversity of Health Sciences Tiirkiye, Samsun Training and Research Hospital, Clinic of General Surgery, Samsun, Tiirkiye

3 University of Health Sciences Tiirkiye, Bakirkéy Dr. Sadi Konuk Training and Research Hospital, Clinic of Radiology, istanbul, Tiirkiye

4University of Health Sciences Tiirkiye, Bakirky Dr. Sadi Konuk Training and Research Hospital, Clinic of Pathology, Istanbul, Tiirkiye

Primary neuroendocrine carcinoma of the breast is rare and consists of 0.1% of all breast cancers. In 2019, the World Health
Organization newly defined this entity as neuroendocrine neoplasm of the breast and divided in two subgroups according to
differantiation patern. Whether a breast lesion is primary or metastatic has crucial importance for its management and prognosis.
Our aim was to briefly summarize the knowledge as to neuroendocrine neoplasm of the breast based on the current literature.

Memenin primer néroendokrin karsinomu nadirdir ve tiim meme kanserlerinin %0,1’ini olusturur. 2019 yilinda Diinya Saglik Orgiitii
bu antiteyi yeni memenin néroendokrin neoplazmi olarak tanimlamis ve farklilasma paternine gore iki alt gruba ayirmistir. Meme
lezyonunun birincil mi yoksa metastatik mi oldugu, yonetimi ve prognozu igin ¢ok énemlidir. Amacimiz memenin noroendokrin

accordance with the neuroendocrine differentiation

=
3
|—
wn
(=)
< Keywords: Neuroendocrine, breast, neoplasm, carcinom
neoplazmi ile ilgili bilgileri guincel literatlire dayanarak kisaca 6zetlemektir.
Anahtar Kelimeler: N6roendokrin, meme, neoplazm, karsinom
Introduction

Primary neuroendocrine carcinoma of the breast (NECB)
is rare and consists of 0.1% of all breast cancers (1). Within
all neuroendocrine cancers, the breast represents 1% of the
origin (2). Various diagnostic criteria have been used and
many classification systems have been proposed since the
first introduction of neuroendocrine tumor (NET) in the
breast was described.

In the previous World Health Organization (WHO)
classification in 2012, these tumors were subclasssified
into 3 groups: Well-differentiated NET, poorly differentiated
neuroendocrine carcinoma (NEC) (or small cell carcinoma)
and, invasive breast carcinoma with neuroendocrine
differentiation (3). Large cell NECs were not included in
this system. Recently in 2019 WHO acknowledged the term
of “neuroendocrine neoplasm” (NEN) as a comprehensive
definition, which includes tumors at any specific anatomical
site whose morphological features and markers are in

(1). In this classification, there are two subgroups: First
is well-differentiated NET which is an invasive tumor
characterized by low or intermediate grade and second is
poorly differentiated NEC which is characterized by high
grade tumor with either small or large cell neuroendocrine.
The prerequisite feature of these tumors is harbouring
more than 90% of neuroendocrine differentiation patern.
Whereas, conventional type mammary carcinomas which
are of a neuroendocrine component of 10-90% in the tumor
area are called as mixed invasive and NEC.

Clinical and Radiological Characteristics

These tumors usually occur in postmenopausal women
in the sixth decade of life. Similar to other breast carcinoma,
breast lump is the major finding in clinical presentation. Few
cases present with hormonal hypersecretion syndromes
due to hormonal production (3). Interestingly, Kawasaki et
al. (4) inquired 89 patients whose complaint was bloody
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nipple discharge on the admission and detected that NEC
had been the ethiological cause in nearly a quarter of
these patients. As for radiological evaluation, NEN is of no
specific imaging characteristics compared with other types
of breast cancer.

Some studies have pointed that these tumors tend
to recognised larger tumor size and higher probability
of axillary metastasis at the time of diagnosis (5,6,7). A
population-based study from the surveillance,epidemioogy
and end results database of Wang et al. (6) compared 142
patients with NEC of breast to invasive breast carcinoma,
NOS. Higher histological grade and advanced clinical
stage were found in NEC group and neuroendocrine
differentiation was detected as an independent adverse
prognostic factor. Wei et al. (7) detected lymph node
metastasis in 31 of 74 patients with these tumors (42%).
In a trial of 36 cases by Keten Talu et al. (8), most of the
tumors were T2 and grade 2.

Diagnosis

NEN is of characteristic morphological features.
Neuroendocrin tumor cells form nests, islands, alveolar-
like structures surrounding by fibrovascular stroma with
trabecular architecture, minimal tubular differentiation,
which are characterized by uniform round or spindle-
shaped cells with nuclear palisading, abundant finely
granular eosinophilic cytoplasm and nuclei with “salt
and pepper” chromatin distribution (1,5). These tumors
express neuroendocrin markers such as chromogranin,
synaptophysin, and neuron-specific enolase. In case of
detection of neuroendocrin appearence on light microscopy,
applying detailed immunohistochemical staining is the key
point in achieving an accurate diagnosis (9). Luminal A and
B phenotypes account for the vast majority of NEN (10).
Most of them are HER2 negative.

After the diagnosis of NEN, metastasis to the breast
should be ruled out by clinical imaging. Positron emission
tomography-computed tomography is an important
tool in this circumstance. Previous clinical history is also
helpful. The presence of ductal carcinoma in situ supports
the diagnosis of primary breast NEN (5). Differentiating
primary NEN from metastatic one is crucial part of the
management due to the diversity of treatment approaches
(11). Unnecessary surgical interventions can be avoided in a
metastatic setting. Neither neuroendocrin markers nor the
presence of hormon receptors are useful in distinguishing
these two entities. A panel of immunohistochemical site-
specific leneage markers which point out its origin may be
helpful in this setting. For example: TTF-1 is specific for
pulmanary, CDX2 for gastrointestinal truct, mammaglobin,
GATA3 and GCDFP15 for breast (2). However, the probability

of an overlapping in the immunohistochemical expression
analysis among NENs arising from different sites should be
born in mind.

Treatment

There is no standard treatment protocol for NEN. Surgery
is the first-line therapy as similar as the treatment of invasive
ductal carcinoma of breast. Li et al. (12) investigated 126
cases with NECB from the Chinese population during a
period between 1990 and 2015. Despite that 70% of their
diseases were stage 1 or 2, mastectomy has been carried out
in 79% of the patients. However, recent trials demonstrate
that breast conservation surgery as well as sentinel node
biopsy supplanted mastectomy in many cases.

There is no consensus on the optimal adjuvant
chemotherapy protocol. Usually, NEC is treated with
chemotherapeutics for small cell lung carcinoma such
as platin based therapy. On the other hand, patients with
NET and invasive breast carcinoma with neuroendocrin
differentiation receive cytotoxic therapy similar to
conventional breast cancer such as anthracycline and
taxane based regimens. Some studies revealed survival
advantages of radiotherapy and endocrine therapy according
to hormone receptor status in patients with NET of breast
(7,13).In contrast,Wang et al. (6) found that radiation therapy
did not prolong survival. Along with a limited number of
cases, there are conflicting results in the literature.

Prognosis

Whether NEN is of prognostic significance is remained
unclear yet (14). Despite its luminal phenotype, most
studies have reported an aggressive clinical course and
poor outcome for patients with NECB (7,15,16). Small cell
NEC is associated with a worse prognosis than other types
(12). In contrast to majority ofinvasive ductal carcinoma
with luminal type, NEN usually harbors a significantly lower
frequency of PIK3CA mutation which is associated with
favorable clinicopathological characteristics including low
grade and small tumor size (16). This molecular feature
may be related to their aggresive clinical behavior and
worse prognosis. On the other hand, lower grade and mucin
production are related to better prognosis (14). In the light
of all these data and studies, it is possible to say that NETs
behave similarly to other invasive breast cancers and should
be managed in a clinically equivalent manner (17).

Conclusion

Neuroendocrine breast cancer types are more rare than
other types of breast cancer (18). These tumors should be
born in mind and appearence of neuroendocrin features
should prompt the pathologist to evaluate these tumors by
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special immunohistochemical markers. Treatment approach
of NEN of the breast is similar to that of breast ductal
carcinoma. However, prognosis has not been particularly
elucidated yet except NEC which is associated with the poor
prognosis.
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Investigation of PTEN Gene Expression Levels in Patients with
Different Stages and Grades of Breast Cancer

Farkli Evre ve Derecelerdeki Meme Kanserli Hastalarda PTEN Geninin
[fadelenme Diizeylerinin Arastirilmasi
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Background: Breast cancer is the most common malignancy in women that cause death genetic and environmental factors affect the
development of breast cancer. In many studies, it has been determined that PTEN is an important tumor suppressor gene for breast
cancers and its loss induces carcinogenesis in the breast.

Materials and Methods: In our study, mRNA expression levels of PTEN gene were determined in tumor tissues and peripheral blood
samples of 31 cases diagnosed with breast cancer, and breast tissues and peripheral blood samples of 5 healthy individuals. Real-
time polymerase chain reaction method was used for the analysis.

Results: In this study, PTEN gene expression in tumor tissues and peripheral blood samples of breast cancer patients were determined
compared to controls. The mRNA level of the PTEN gene in peripheral blood samples significantly downregulated (0.501-fold)
(p<0.05), while it upregulated (1.109-fold) in tumor tissues (p>0.05). There was a contrast between PTEN gene expression behavior
between blood and tissue. In addition, PTEN gene expression was downregulated in almost all peripheral blood samples of patients
with breast cancer stage IIA. Additionally, it appears that PTEN gene expression was upregulated in tumor tissue in every histological
grade while downregulated in peripheral blood.

Conclusion: In general, when our results are evaluated, we think that the decrease in the mRNA levels of the PTEN gene (down
regulation) in the peripheral blood of breast cancer cases may be a potential finding in early stage diagnosis. These data will shed
light on new comprehensive studies.
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Amag: Meme kanseri, kadinlarda en sik gorilen ve 6limle sonuglanmasina neden olan malignitedir. Meme kanserinin gelisimine
genetik ve cevresel faktorler etki etmektedir. Yapilan bircok calismada PTENnin meme kanserleri icinde 6nemli bir tiimaor baskilayicr
gen oldugunu ve kaybinin memede karsinogenezi indlkledigi belirlenmistir.

Gereg ve Yontemler: Calismamizda PTEN geninin mRNA ekspresyon seviyeleri,meme kanseri tanisi alan 31 olgunun tiimor dokulari
ve periferik kan 6rnekleri ile 5 saglikli bireye ait meme dokulari ile periferik kan 6rneklerinde belirlendi. Analizler igin es zamanli-
polimeraz zincir reaksiyonu yontemi kullanildi.

Bulgular: Bu ¢calismada, meme kanserli olgularin timor dokularinda ve periferik kan drneklerinde ifade edilen PTEN geninin, kontrol
grubuna gore mRNA duzeylerindeki degisimler belirlenmistir. Periferik kan érneklerinde PTEN geninin mRNA duizeyi, kontrole gore
onemli derecede azalmigken (0,501 kat) (p<0,05), timor dokularinda artmistir (1,109 kat) (p>0,05). Kan ve doku arasinda PTEN geni
ekspresyon davranislari bakimindan zitlik s6z konusudur. Bunun yani sira, meme kanseri Evre IIAda bulunan olgularin periferik kan

Address for Correspondence: Evrim Suna Arikan Soylemez, Afyonkarahisar Health Sciences University Faculty of Medicine, Department of Medical Biology,
Afyonkarahisar, Tlirkiye

Phone: +90 532 580 36 74 E-mail: arikanmt@gmail.com ORCID ID: orcid.org/0000-0002-8550-793X

Received: 20.10.2022 Accepted: 23.02.2023

@@@@ ©Copyright 2023 by the University of Health Sciences Ttirkiye, Hamidiye Faculty of Medicine / Hamidiye Medical Journal is published by Galenos Publishing House.
CETTE | censed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.



https://orcid.org/0000-0002-0331-9952
https://orcid.org/0000-0002-8550-793X
https://orcid.org/0000-0001-6739-0670
https://orcid.org/0000-0001-9175-6791
https://orcid.org/0000-0001-5971-5295
https://orcid.org/0000-0002-6452-3666

Hamidiye Med J 2023;4(2):84-91
Ozyiirek et al. PTEN Gene Expression in Breast Cancer

orneklerinin neredeyse tamaminda PTEN gen ekspresyonu azalmistir. ilaveten, her histolojik gradda tiimér dokusunda PTEN gen

ekspresyonu artmisken, periferik kanda azalmistir.

Sonug: Genel olarak sonuglarimiz degerlendirildiginde, meme kanserli olgularin periferik kaninda PTEN geninin mRNA dlzeylerindeki
azalmanin (down regiilasyon), erken evre teshisinde potansiyel bir bulgu olabilecegini dislinmekteyiz. Bu veriler yeni genis kapsamli

calismalara 1sik tutacaktir.

Anahtar Kelimeler: Meme kanseri, gen ekspresyonu, farkli evre, biyobelirteg, PTEN

Introduction

Today, with the contribution of the developments
in the molecular field, breast cancer is considered as
a heterogeneous disease that shows differences in
morphological structure, biological behavior and response
to treatment. Molecular studies have gained momentum in
the last 10 years, and it has become possible to evaluate
thousands of genes simultaneously with the cDNA
(complementary deoxyribo nucleic acid) microarray and
“next generation sequencing” methods. A new molecular
classification was made in breast cancers by extracting
gene expression profiles from tumor tissue samples.

Tumor suppressor PTEN (phosphatase and tensin
homolog) is a dual-specific phosphatase that acts as a
negative regulator of the PI3K-AKT-mTOR pathway, thus
controlling a variety of processes related to cell survival,
proliferation,and growth (1).

Expression of HER family oncoproteins is increased in
solid tumors compared to normal tissue. Cerb-B2 (HER2); it
was found to be increased in stomach, breast,endometrium,
ovarian carcinomas and vulvar Paget’s disease. To show
HER receptor expressions, IHC methods and fluorescent in
situ hybridization (FISH) methods showing chromosomal
amplification is used (2,3).

A gene localized to the long arm of chromosome 10 (10q
25) encodes the Ki-67 protein. This proteins expressed in all
active phases (G1,S, G2 and mitosis) in the cell cycle, except
the GO phase, where cells do not proliferate (4). Positive
nuclear staining for Ki-67 by immunohistochemistry is an
important determinant for measuring cell proliferation. This
ratio has been reported to be particularly high in aggressive
tumors. High Ki-67 rate has been shown as a poor prognostic
factor in many tumors (breast, lung, esophagus, kidney,
prostate and endometrial cancer, malignant melanoma,
non-Hodgkin lymphoma, glial tumors) (5).

Estrogen receptor (ER) and progesterone receptor
(PR) evaluation is of fundamental importance for the
pathological evaluation of breast carcinoma. ER is a nuclear
transcription factor activated by estrogen. About 75% of
breast cancers are positive for hormone receptors. Some
low-grade invasive carcinomas and secretory carcinoma are
typically negative. The ER does not predict the metastatic

potential of the tumor but indicates that it will have a
calm clinical course and a longer time to recurrence.
ER positive tumors mostly metastasize to the bone, soft
tissue and genitourinary system, while ER negative tumors
metastasize to the visceral organs and brain. ER and PR are
poor prognostic but strong predictive factors for endocrine
therapy (6).

In this study, relative gene expression analysis was
applied to show the PTEN gene behavior in the presence
of breast cancer. While we were analysing the samples, we
considered also both stages and grades of breast cancer.

Material and Methods

Sampling

Thirty-one breast cancer patients and 5 healthy
control samples were included in our study. Tumor tissues
were obtained during the breast operation performed in
Department of General Surgery, Afyonkarahisar Health
Sciences University, between June 2019-June 2021. Also,
peripheral blood sample was taken into a 5 cc EDTA tube
for RNA isolation. Patients who had previously received
chemotherapy or immunotherapy for breast cancer were not
included the study.

Determination of Histological Grade and

Immunohistochemical Examination

Immunohistochemical examination was performed on
sections prepared from paraffin blocks of tissues fixed in
10% formalin solution. Immunohistochemical application
for each antibody was applied to all cases in a single
session and was studied together with positive and negative
controls. It was carried out by the method of detection of
streptavidin-biotin-peroxidase (performed using the Leica
Bond-max automated immunohistochemistry staining
device). ER and PR status were determined by quick score.
The quick score was calculated using a semi-quantitative
method based on the percentage of nuclei that react
and the intensity of immunostaining. The percentage of
staining was evaluated as follows: 0= no nuclear staining,
1=<1% nuclear staining, 2=1-10% nuclear staining, 3=11-
33% nuclear staining, 4=34-66% nuclear staining, 5=67-
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100% nuclear staining. Staining intensity was evaluated
as follows: 0= no staining, 1= weak staining, 2= moderate
staining, 3= strong staining. The quick score was obtained
by summing the percentage of staining and the degrees
obtained from the staining intensity (7). When evaluating
HER2 expression, it was scored in 4 groups (8):

Score 0: No staining in tumor cells or less than 10% of
cells with membranous staining.

Score 1: More than 10% of tumor cells have pale staining
on part of the cell membrane.

Score 2: More than 10% of tumor cells have weak-to-
moderate staining of the entire cell membrane.

Score 3: More than 10% of tumor cells have strong
staining of the entire cell membrane.

In cases with nuclear staining for p53 and Ki-67
expression, the percentage of tumor cells with nuclear
staining is evaluated.

Medical pathology department routinely examines
histological grade, axillary lymph node involvement and
defined immunohistochemical parameters. Nottingham
modification of the Bloom-Richardson system was used (9).

The staging of the patients was routinely done by the
general surgery department according to the TNM staging
(10).

Genetic Analysis

EZ-RNA Total RNA extraction kit (B, Israel, Cat. No:
20-400-100) was used for RNA isolation. iScript Reverse
Trancription Supermix (Biorad, USA, Cat. No: 170884)
was used for reverse transcription. Genetic analysis was
performed by real-time polymerase chain reaction (PCR)
method using the Rotor Gene-Q (Qiagen, Hilden, Germany)
and iTaq Universal SYBR Green Supermix (Biorad, USA, Kat.
No: 1725122). GAPDH gene was used as a housekeeping
gene for normalization. Oligomere Biotechnology (Ankara,
Turkiye) designed oligonucleotide primers (Table 1).

Statistical Analysis

All data analyses were performed using REST 2009
V2.0.13 and SPSS v.19 software which use pairwise fixed

Table 2. Clinical and demographic characteristics of breast cancer patients

reallocation randomization test (11) where p<0.05 is
deemed to represent a statistically significant result.
REST 2009 Software is a standalone tool for analysis of
gene expression data from quantitative, real-time PCR
experiments. The analysis or quantitation of relative gene
expression uses expression of reference genes to normalize
expression levels of genes of interest in different samples.

SPSS v19 software Pearson’s correlation was used to
determine linear relationship between ER/PR values and
gene expression behaviour.

Results

Cases

Thirty-one breast cancer patients and 5 healthy control
samples were included in our study. Table 2 shows the
clinical and demographic characteristics of the breast
cancer cases. Information on prognostic parameters such
as, stages, histological subtype and immunohistochemical
ER, PR, HER2, Ki-67 and p53 staining results obtained from
patients pathology reports. Table 3 shows the surgical
stage, histological grade,immunohistochemical status of all
breast cancer patients.

RT-gPCR Analysis

The cDNA molecules synthesized from the RNA
molecules isolated from the patients and the control group

Table 1. Primer sequences

Gene Base sequences 5°>3’ Base Tm
lenght

PTEN-F TGGATTCGACTTAGACTTGACCT | 23 59 °C
PTEN-R GGTGGGTTATGGTCTTCAAAAGG | 23 61 °C
GAPDH-F CATTGCCCTCAACGACCACTTT 22 64 °C
GAPDH-R GGTGGTCCAGGGGTCTTACTCC 22 64 °C
-F: Forward, -R: Reverse, T: Tymin, G: Guanine, A: Adenine, C: Cytosine, Tm:
Melting temperature

n 31

Age, mean = SD 53.2£12.0
27-65,n (%) 26 (83.9%)
66-90, n (%) 5 (16.1%)

Surgical staging Histological grade

Tumor location

Stage | 10 (32.3%)

Stage IIA 14 (45.2%) Grade | 11 (35.5%)
Stage |IB 4(12.9%) Grade 13 (41.9%)
Stage IlIA 2 (6.5%) Grade I 6 (22.6%)
Stage IIIB 1(3.2%)

Left breast
Right breast

14 (45.2%)
17 (54.8%)

SD: Standard deviation
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tissues and bloods were amplified in accordance with the
relevant protocols. At the end of each reaction, melting
curve analyzes were performed and it was confirmed that
there was no dimerization in the primers and that the
fluorescence values obtained belonged to the relevant
gene region (Figure 1). Each analysis was performed in 3
replicates, both as an intraassay and an interassay. The fold
change values obtained were calculated logarithmically,
and their increase or decrease was prepared in graphic

form.

Table 3. Surgical stage, histological grade, immunohistochemical

status of all breast cancer patients

mRNA Analysis of PTEN Gene of All Breast Cancer Patients

PTEN gene expression in tumor tissues and peripheral
blood samples of breast cancer patients was determined
compared to controls. The mRNA level of the PTEN gene in
peripheral blood samples was significantly downregulated
(0.501-fold) (p<0.05), while it was upregulated (1.109-fold)
in tumor tissues (p>0.05) (Figure 2) (fold regulation changes
are shown at Log10 level).

mRNA Analysis of PTEN Gene in Breast Cancer Patients at
Different Stages

PTEN gene expression in tumor tissues of patients with
stage | breast cancer was upregulated (1.693-fold), while

Patient | Surgical | Histological | .o | oo | LERY | Ki-67 | P53 it was downregulated (0.813-fold) in peripheral blood
no stage grade samples (p>0.05). PTEN gene expression in peripheral
P1 e ' 6 |- |- 5% 10% blood samples of patients with stage IIA breast cancer was
P2 A | - - 60% | 10% significantly downregulated (0.813-fold) (p<0.001). It was
P3 1A I 6 |8 |- 2-3% | 10% downregulated in almost all patients with stage IlA (Table
P4 | Il 6 |8 |- 3+% | 10% 4). In addition, it was downregulated (0.927-fold) in tumor
ps 2B I 7 s |- 7.8+% | 5% tissues (p>0.05). PTEN gene expression in tumor tissues of
P6 | | 8 |8 - 40%+ | 50%
P7 1A 1 7 8 - 20+% | 1-2%
P8 | 1 7 7 = 20% 80%
P9 1A I - - - 80+% | 100%
P10 1A | 6 6 - 2-3% | 5%
P11 1A Il 8 |8 - 4-5% | 10%
P12 1A Il 8 |5 Positive | 20% 70%
P13 1A | 8 8 - 10% 20%
P14 | | 8 |8 - 1-2% | 2-3%
P15 1A | 6 |6 - 30% 10%
P16 1A 1 8 8 - 15% 1-2%
P17 1A 1 8 = = 30% 40%
P18 | Il 8 |8 - 5% 1-2%
P19 1A | 8 8 @ 1-2% | 1-2%
P20 | Il - - - 80% 60%
P21 | IIA ! 7 |6 |- 30% |- 7
P22 1A | 8 8 - 60% 10% Tissue
P23 2B Il - - - 80% 80%
P24 | Il 7 7 - 2-3% | 5%
P25 | 1 8 8 = 20% 20%
P26 11B I 4 |4 - 60% -
P27 1A 1 6 8 - 5% =
P28 1A 1 7 7 = 15% =
P29 | Il - - - 20% -
Figure 2. Alterations of PTEN gene expression in tumor tissues and
P30 e I 7 8 - /8% |- peripheral blood samples of breast cancer patients compared to
P31 | 1l 6 8 - 10% - control. GAPDH was used as the reference gene for normalization

(*p<0.05)
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stage IIB breast cancer cases was upregulated (1.084-fold),
while it was downregulated (0.937-fold) in peripheral blood
samples (p>0.05). PTEN gene expression in tumor tissues
and peripheral blood samples of patients with stage IIIA
breast cancer was upregulated (1.112-fold and 1.332-fold,
respectively) (p>0.05). PTEN gene expression in tumor
tissues of stage IlIB breast cancer cases was significantly
upregulated (2.231-fold) (p<0.001), while it was significantly
downregulated (0.371-fold) in peripheral blood samples
(p<0.05) (Figure 3, 4).

mRNA Analysis of PTEN Gene Expression of Breast Cancer
Cases in Grade I-lI-111

PTEN gene expression in tumor tissues of grade | breast
cancer cases was upregulated (1.272-fold) (p>0.05), while it
was significantly downregulated (0.554-fold) in peripheral
blood samples (p<0.05). PTEN gene expression in tissue
samples of grade Il breast cancer cases was upregulated
(1.114-fold), while it was downregulated (0.897-fold) in
peripheral blood samples (p<0.05). PTEN gene expression
in the tissue samples of grade Il breast cancer cases was
upregulated (1.116 fold), while it was downregulated
significantly (0.302-fold) in the peripheral blood samples
(p<0.05) (Figure 5, 6).

Evaluation of PTEN Gene Expression Changes with ER and
PR Statuses

The ER and PR status of patients with breast cancer
who had downregulation in tumor tissues were evaluated.

Table 4. PTEN gene expression levels of stage IIA breast cancer
patients

Patient no Surgical stage PTEN expression blood
P2 I1A Down

P3 I1A Up

P7 I1A Down*

P9 I1A Down*

P10 I1A Down

P11 I1A Down

P12 I1A Down*®

P13 I1A Down*

P15 I1A Down*

P17 I1A Down*

P19 I1A Down*

P21 I1A Down*

P27 I1A Down*

P28 I1A Down*®

*It shows significant change in PTEN gene expression levels compared to
control. Down means: Decreased mRNA level, Up means: Increased mRNA
level

There was a significant and strong correlation between the
downregulation of the PTEN gene in tumor tissues and the
positivity of ER and PR values (Pearson correlation, r=0.770,
p<0.01). Likewise, there was a significant and strong
correlation between the downregulation of the PTEN gene
in peripheral blood samples and the positivity of ER and
PR values (Pearson correlation, r=0.772, p<0.01). In addition,
there was a significant and strong correlation between the
positivity of the ER and PR values of the cases in which the
PTEN gene was significantly downregulated in peripheral
blood samples (pearson correlation, r=0.672, p<0.01). There
was one case with HER2 positive. This case was in stage IIA.
PTEN gene expression level was downregulated in breast
tumor tissue and peripheral blood samples of this patient.
This downregulation was significant in peripheral blood
(p<0.001). In addition, when triple negative patients ER (),
PR (-),HER2(-) were evaluated,downregulation of PTEN gene

PTEN mRNA/ Tumor Tissue

efoldchange(Log10)

Relativ

Stage llIA

StagellB

StagellA

StagelllB

Figure 3. Alterations of PTEN gene expression in tumor tissues
samples of breast cancer patients at different stages compared to
control. GAPDH was used as the reference gene for normalization
(*p<0.001)

PTEN mRNA/ Blood

StagelllA

StageliB

%
StagelliB

:
Stage llA

Figure 4. Alterations of PTEN gene expression in peripheral blood
samples of breast cancer patients at different stages compared to
control. GAPDH was used as the reference gene for normalization
(*p<0.001, **p<0.05)
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expression was observed in all peripheral blood samples of
these patients (Table 5).

Discussion

Molecular biology and genetics represent one of the
most important and interesting topics in medical oncology,
thus providing a global and detailed knowledge of the
molecular changes involved in tumor progression, leading
to a better understanding of the carcinogenesis process,
the discovery of new prognostic markers and therapeutic
targets (12).

Gene expression analysis has determined global gene
dosage sensitivity in cancer. Thousands of genetic variants
so far. It has been associated with cancer, other diseases,
and complex traits. It has been found that disease-related
single nucleotide polymorphisms and somatic copy
number changes frequently affect gene expression levels
(13,14,15,16).

PTEN mRNA/Tissue

0.12

”Cl i
= i i

Grade

Figure 5. Alterations of PTEN gene expression in tumor tissues of
breast cancer patients at different grades compared to control.
GAPDH was used as the reference gene for normalization

PTEN mRNA/Blood
(S——

Grade Il

*

Grade |

Relativefoldchange (Log 10)

=
Grade Il

Figure 6. Alterations of PTEN gene expression in peripheral blood
samples of breast cancer patients at different grades compared to
control. GAPDH was used as the reference gene for normalization
(*p<0.05)

Deletion and decreased PTEN function as a result
of mutation have been detected, in sporadic cancer and
hereditary cancer syndromes. An also, germline mutations
causing loss of PTEN function have been detected in
patients with Cowden’s disease (17,18,19). In many studies,
it has been determined that PTEN is an important tumor
suppressor gene for breast cancers and its loss induces
carcinogenesis in the breast. Similarly, in our study, PTEN
gene expression were significantly decreased in blood
samples of patients with breast cancer. Specially, this
downregulation draws attention in high percentage with
stage |IA patiens. Contrary to this,upregulation was detected
in more samples of our tumor series, but not significant.
There was a contrast between blood and tissue in terms
of PTEN gene expression behaviors. Additionally, we found
that PTEN gene expression was upregulated in tumor tissue
at every histological grade, while it was downregulated in
peripheral blood. The major differences in gene expression
levels in tumor tissue samples and peripheral blood
samples may reflect tissue specific regulatory mechanisms
for this tumor supressor gene. Although we couldn’t detect
this decrease in tumor tissues, the decrease in blood was
compatible with the literature. Changes of the PTEN gene in
somatic cells are common in certain cell lines and primary
tumors, including thyroid tumors, brain tumors, prostate
carcinomas, endometrial carcinomas, and melanoma.
However, it has been reported that such changes are less
common in breast cancer, kidney carcinomas, and head and
neck squamous cell carcinomas (20).

Depowski et al. (21) reported loss of PTEN protein
expression in 48% of 151 breast tumors. In their analysis,
they reported that loss of PTEN protein expression, node
positivity, stage, tumor grade were associated with disease-
related deaths. Loss of PTEN protein expression has been
reported to correlate with predicted lymph node metastasis
and loss of ER staining. Loss of PTEN protein expression
has not been reported to correlate with stage, tumor grade,

Table 5. Surgical stage, histological grade,immunohistochemical

status of breast cancer patients with triple negative

q q 5 q PTEN
:2t|ent :;r:;cal :::;c;loglcal ER PR | HER2 | expression
blood

P2 I1A I = = = Down*

P9 I1A 1 = = = Down*
P20 | Il = = = Down

P23 11B Il = S = Down

P29 | Il = = = Down*

It shows significant change in PTEN gene expression compared to control.
Down means: Decreased mRNA level, Triple negative means: ER (-), PR (-)
HER2(-)
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disease relapse, or loss of PRs. These results show that
the proposed PTEN gene is a candidate tumor suppressor
in breast cancer and future studies are needed for this
marker (21). Additionally, Depowski et al. (21) confirmed
a significant loss of PTEN expression in 17 of 25 ER-
negative tumors and an almost significant loss of PTEN
in PR-negative tumors. The underlying reason for this
correlation is unclear, but loss of PTEN expression appears
to be due to an aggressive ER/PR negative phenotype
(21). In addition, a significant relationship was found
with PR loss (22). Contrary to this findings, in our study,
there was a significant and strong correlation between
the downregulation of the PTEN gene expression and the
positivity of ER and PR values in both blood and tumor
tissues. Dicrepancies may be resulted from the relatively
few sample number. However, Shoman et al. (23) findings
support our results. They reported strong association
between downregulation of PTEN expression in ER-a-
positive tumors (23). PTEN loss is shown in many cancers
and in the triplet negative group of breast cancers (24).
Similarly to this report, when triple negative patients [ER
(), PR (-) and HER2 (-)] were evaluated, downregulation of
PTEN gene expression was observed in all blood samples
of these patients in our study. Due to the lack of hormonal
treatment and anti-HER-2 treatment alternatives in triplet
negatives, drug studies have been carried out on these
patients by targeting these pathway activations due to
PTEN dysfunction. Loss of PTEN was observed at a rate
of 66% in the triplet-negative subgroup of patients with
recurrent breast cancer, while it was 28% and 22% in the
hormone-positive and HER2 groups, respectively (25).

Study Limitations

The main limitation of this study was the sample size.
The predicted downregulation was not observed in the
tumor tissues. We think that this was due to the low number
of patients with advanced stages of breast cancer.

Conclusion

When the results regarding the mRNA changes of PTEN in
breast cancer patients were examined, the downregulation
of the PTEN gene expression in peripheral blood samples
draws attention. We think that the decrease in PTEN gene
mRNA level in blood samples of breast cancer patients
may be a potential finding of breast cancer. These data will
contribute to future studies.
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Opinions of Physiotherapy Students on the Effect of Anatomy
Education in Clinical Practice Course: A Preliminary Study

Fizyoterapi Ogrencilerinin Klinik Uygulama Dersinde Anatomi Egitiminin
Etkisine iliskin Gorusleri: Bir On Calisma

® Yunus Emre Kundakci?, ® Abdilkadir Bilir?

lAfyonkarah/'sar Health Sciences University Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation, Afyonkarahisar, Tiirkiye
ZAfyonkarahisar Health Sciences University Faculty of Health Sciences, Department of Anatomy, Afyonkarahisar, Tiirkiye

Background: The aim of this study was to describe the dynamic connections between physiotherapy students’anatomy and 4" grade
clinical practice courses through student perceptions.

Materials and Methods: In this cross-sectional study, a three-part questionnaire was applied to 141 fourth-year physiotherapy
students. The first part included the descriptive information of the students, the second part, the perceptions of the students on
anatomy knowledge during the clinical practice course using a 5-point Likert scale, and the third part, the perceptions of the
students on the subjects of systematic anatomy. Descriptive statistics and the explanatory factor analysis methods was used in data
analysis.

Results: According to factor analysis, a total of 21 items (Cronbach a=0.88) revealed 3 factors explaining 50.24% of the variance
(p<0.001): (1) Compliance in clinical practice and anatomy courses, (2) Anatomy learning qualifications in clinical practice and (3)
Importance of anatomy in clinical practice. The factors were significantly correlated with each other (p<0.05). Students who passed
the anatomy course in one attempt and students who had experience working as a health professional showed high scores in factor
1 (p<0.05).

Conclusion: Findings limited to student responses provides guiding ideas to anatomists and educational physiotherapists about the
effectiveness and importance of anatomy education in clinical practice course.

ABSTRACT

Keywords: Anatomy, clinical practice, education, physical therapists

Amag: Bu calismanin amaci, fizyoterapi 6grencilerinin anatomi ve 4. sinif klinik uygulama dersleri arasindaki dinamik baglantilar
ogrenci algilari tzerinden tanimlamakti.

Gereg ve Yontemler: Bu kesitsel calismada, dordlinci siniftaki 141 fizyoterapi 6grencisine, (i boliimden olusan bir anket uygulandi.
Birinci bolimde ogrencilerin tanimlayici bilgileri, ikinci boliimde 5°Li Likert 6lcedi kullanilarak 6grencilerin anatomi bilgilerini klinik
uygulama dersi sirasindaki algilama durumlari ve tgtinct bélimde 6grencilerin sistematik anatomi konularina yonelik algilari yer
ald. Veri analizinde tanimlayici istatistikler ve agiklayici faktor analizi yontemi kullanildi.

Bulgular: Faktor analizine gore toplam 21 ifade, (Cronbach a=0,88) varyansin %50,24°Un0 aciklayan 3 faktor ortaya koymustur
(p<0,001): (1) Klinik uygulama ve anatomi derslerindeki uyum, (2) Klinik uygulamalarda anatomi 6grenim yeterlilikleri ve (3) Klinik
uygulamalarda anatominin dnemi. Faktorler birbirleri ile anlamli dizeyde iliskiliydi (p<0,05). Anatomi dersini tekrar etmeksizin
gecen ogrenciler ile bir saglik profesyoneli olarak ¢alisma deneyimine sahip 6grenciler faktor 1'de yiiksek puanlar gosterdi (p<0,05).
Sonug: Elde edilen 6grenci yanitlariyla sinirli bulgular, anatomi egitiminin klinik uygulama dersindeki etkinligi ve dnemi hakkinda
anatomistlere ve egitici fizyoterapistlere yon gosterici fikirler vermektedir.

Anahtar Kelimeler: Anatomi, klinik uygulama, egitim, fizyoterapist
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Introduction

Anatomical knowledge and understanding are essential
components of physiotherapy education and practice
(1) and a path to success in further applications (2). It is
also necessary to equip students with safe and effective
clinical skills (3). For this reason, anatomy courses,
which have tremendous impact in clinical courses and
postgraduate professional practice, are an integral part
of the physiotherapy education curriculum (4,5,6). In
the National Core Training Program for Physiotherapy
Departments in Tirkiye, the importance of functional and
applied/specialized anatomy knowledge focused on health
or disease associated with physiotherapy practices is
emphasized (7).

In the 4-year undergraduate physiotherapy education,
anatomy is taught to students in their first year of university.
In fact, this curriculum model is based on the assumption
that further learning in later years builds on the knowledge
gained in the early stages of the program (1,2). On the
other hand, it has been shown that physiotherapy students
cannot retain their anatomy knowledge gained in the
first years in the following years (1). In the physiotherapy
curriculum, applications on a real patient are only possible
toward the end of undergraduate education and the
clinical reasoning skills of the students develop from
novice to professionalism (8). Therefore, it is necessary to
clarify the effects of anatomical knowledge learned early
in undergraduate education on clinical reasoning skills
learned and experienced in senior clinical practice courses.
In order for students to collect and interpret information
from the patient, and to plan and apply treatment, they
should have knowledge of the normal functions of an
anatomical structures and should be able to detect
possible disorders in terms of movement and participation.
This model in clinical reasoning is also recommended in
World Health Organization’s International Classification of
Functions (9,10).

Undergraduate  physiotherapy students develop
hypothetical-deductive reasoning skills by comparing
and reflecting on different reasoning approaches (11,12).
Over time, students learn to synthesize these different
approaches into their individual approaches (11). Therefore,
anatomy needs to be dynamically understood and
evaluated in clinical contexts (12). Physiotherapists and
physiotherapy students consider it extremely important to
use their knowledge of anatomy to solve clinical problems
and develop practical skills (4,13).

More research is needed to develop clinical reasoning
skills and explore the best strategies (14). In the
development of the physiotherapy profession, which has

become very popular in the world in recent years, and in
the education curriculum of the students, importance is
given to the development of anatomy education (5,6). For
this reason, in previous studies, it was tried to determine
the needs of the student group by taking student feedback
(4,6,15). However, to the best of our knowledge, no feedback
has been received regarding the empirical impact of
knowledge of anatomy on the clinical practice knowledge
and experience of senior physiotherapy students. In fact, a
study in this direction may contribute to the understanding
of the holistic relationship between the clinical practice
course, where professional skills are experienced for the
last time before specialization, and anatomy education,
which is one of the cornerstones of the undergraduate
curriculum.

Final training of senior physiotherapy students before
starting the profession as a professional physiotherapist
includes clinical skills learned in 4% vyear clinical
practice. The aim of this study is to provide a preliminary
assessment of the dynamic link between clinical practice
skills and anatomy learning of 4% year physiotherapy
students. Emphasis on strengths or weaknesses in anatomy
knowledge in clinical reasoning processes by students who
experience and develop their clinical practice on patients
can contribute to an improved understanding when
planning anatomy and physiotherapy curriculum.

Material and Methods

Study Design, Sampling and Ethical Considerations

In this study, a cross-sectional research design was
preferred using quantitative methods. The research was
carried out in accordance with the Declaration of Helsinki.
After the approval of Afyonkarahisar Health Sciences
University Clinical Research Ethics Committee (decision
dated 05.11.2021 and numbered 2021/492), 180 students
who were potential participants of the study and who were
successfulinthe clinical practice course after the completion
of the 2021 fall semester were contacted. These students
were senior students enrolled in a four-year physiotherapy
and rehabilitation department at Afyonkarahisar in Turkiye.
Participation in the study was voluntary and all participants
read and approved the informed consent form. Those who
did not want to participate in the study (n=18), those who
had deficiencies in their descriptive information or missing
data in their answers (n=11), and those who were found to
have given contradictory answers to the control question
asked during the analysis (n=10) were excluded in the
study (Figure 1). For the calculation of sample size we used
formula [n=Nt2pg/d2(N-1)+t2pq]. The sample size for the
universe of 180 physiotherapy students was determined
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180 students who were
successful in the clinical
practice course were
informed about the study

* Not participating in the study
(n=18)

Evaluation of 162

questionnaire responses

» Missing data in demographic
information or questionnaire
responses (n=11)

» Conflicting response to control
question (n=10)

Figure 1. Flow chart and stages of the study

as 123 students (confidence level: 95% and a confidence
interval: 5%). The data collection process was completed
onJanuary 10,2021 by reaching 141 students with simple
random sampling method.

Curriculum

At the university where the study was carried out,
the anatomy teaching of the students who are subject
to the 4-year physiotherapy undergraduate curriculum
is mainly carried out in the first years of education.
Anatomy teaching is offered in three different terms and
with three different courses (Anatomy | and Anatomy
[l courses, 1%t grade; Neuroanatomy course, 2" grade).
Students who successfully complete the basic sciences
and physiotherapy vocational courses in the first three
years take the clinical practice | and Il courses in the 4"
year under the supervision of physiotherapist supervisors
in order to experience what they have learned in these
courses in clinical settings. The information about the
curriculum of the students and the purpose of the relevant
courses is presented in Table 1.

Data Collection and Study Procedure

Students were motivated by the knowledge that
this research would contribute significantly to the
development of teaching methods. It is stated that they
can stop filling out the questionnaire at any time. In
this study, a questionnaire consisting of three parts and
prepared within the scope of the literature (2,6,16) was
used as a data collection tool. Sections in the survey form
are as follows: (1) Demographic information, (2) A 5-point
Likert-type, 35-question questionnaire on the relationship
between anatomy education and clinical practice course
and (3) 3 multiple-choice questions about participants’
attitudes toward systematic anatomy issues.

Demographic information: This section included
questions about participants’ age, gender, employment
status in a health institution, school enrollment types,
clinical practice rotations,and success in anatomy courses.

Table 1. Anatomy and clinical practice training

Statistical analysis of 141
students' questionnaire
responses

in the

physiotherapy curriculum

Course and bologna
knowledge

Aim of the course

Anatomy |

1styear fall semester
2 theoretical course
hours per week

2 laboratory course
hours per week

Learning the anatomy of locomotor,
respiratory, circulatory, digestive,
urogenital, endocrine and nervous
systems as well as general anatomical
concepts

Term ECTS: 5

?:azgrrnsy Irlin To understand the shape and structure of
Y pring the human body in detail, to understand

semester

3 theoretical course
hours per week

2 laboratory course
hours per week
Term ECTS: 5

the structures and organs that make-up
the body, to understand their functions,
to understand the relationship with each
other and to apply all the knowledge to
the clinic.

Neuroanatomy

2 year fall semester
2 theoretical course
hours per week

2 laboratory course
hours per week

Term ECTS: 4

To give basic and clinical information
about the structures and organs that
make up the central nervous system at
undergraduate level, to enable students
to recognize the structures of the
central nervous system theoretically and
practically,and to teach the relations of
these structures both within themselves
and with other systems.

Clinical practice |

4t year fall semester
35 practice course
hours per week
Term ECTS: 30

To provide students with the opportunity
to apply their treatment theoretical
knowledge and skills in various clinical
settings (Neurological and pediatric
rehabilitation or general FTR and
Orthopedic rehabilitation) under the
supervision of a supervisor.

ECTS: European credit transfer and accumulation system

Survey structure: Study participants were asked

whether they agreed with each item and how strongly they
agreed, using a point rating scale. In this study, each item
in the questionnaire was measured using a 5-point Likert
scale based on positively expressed inferences (strongly
disagree, 1; disagree, 2; undecided, 3; agree, 4; strongly
agree, 5). Relevant survey responses for each item were
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collected, and the mean and standard deviations (SD) of
the responses for each item were calculated over the total
scores of the respondents.

Questionnaire for the relationship between anatomy
education and clinical practice course: This section was
used to measure the participants’ perceptions, awareness
and suggestions about the information they learned
in Anatomy |, Anatomy Il, and Neuroanatomy courses
and the experiences they gained in the clinical practice
course. While preparing the questionnaire, 22 questions
in the literature were included in the first stage. Sample
questions were as follows: (i) “Success in anatomy theory
courses is effective in success in clinical practice course”
(i) ‘Anatomy courses should be given again after the 1*tand
2" grades together with the vocational courses. (iii) “What
| learned in the anatomy course increases my curiosity
about the clinic” Afterwards, 12 more statements were
added regarding the purpose and course outputs of the
relevant courses, by interviewing the responsible lecturers
of the anatomy and clinical practice courses. A few of these
questions were: (i) “What | learned in the anatomy course
allows me to be successful in clinical practice” (ii) “During
clinical practice, | found that | had deficiencies in anatomy”
(iii) “The knowledge achieved in anatomy lessons helps
in exercise practice” In order to measure whether the
students gave sincere answers when filling out the form,
a statement was added to the form by the researchers as a
control question and determined as an exclusion criterion.
In the final form of the questionnaire, there were a total
of 35 questions. In the analysis phase, the compatibility
between the control questions (3 and 27™ items) was
evaluated separately in each form. The forms of those with
a total of 8,9,0r 10 responses to both statements were not
included in the analyzes by the researchers. In addition,
those with 10% or less missing data in their answers were
accepted as random missing data and the mean score of
the missing variable was entered instead of missing values.
The flow chart of the study and at which stages and how
many data losses occurred are presented in Figure 1.

Multiple choice questions about participants’ attitudes
towards systematic anatomy topics: This section has been
prepared as multiple choice in clinical practice courses
to explore the requirements of systematic anatomy
knowledge. Students were asked to choose at most three
among the subjects of movement (bone, joint, muscle),
circulation, respiratory, urinary, digestive, genital, nervous,
endocrine systems and sensory organs, according to the
specified questions: (1) Most interesting to me, (2) the one
I am most successful at, and (3) the most challenging for
me.

Statistical Analysis

Statistical analysis was performed by using the IBM
Statistics SPSS v25.0. (IBM Corp. Armonk. NY, USA). The
frequency and percentage distribution of the obtained data
is described. The homogeneity of the data was evaluated
using the Shapiro-Wilk test, but according to the results
of the parametric assumption test, the data could not
meet the normality assumption. Therefore, non-parametric
procedures were used for data analysis. Exploratory factor
analysis was performed to investigate whether there were
different structures in the data for the questionnaire items
and to investigate the construct validity of the questionnaire.
The number of factors to be removed by the researchers
was determined by fixing it at three. The rotation method
used was Varimax with Kaiser normalization. To verify that
the factor analysis was appropriate for the data, the Kaiser-
Meyer-Olkin sampling adequacy measure and Bartlett’s
test of sphericity was calculated. The mean scores of the
factors were calculated for each student group variable,and
the differences between the two groups were evaluated
using the Mann-Whitney U test. Results were presented
as means with = SD or medians with interquartile range.
Spearman correlation analysis was performed to determine
the relationship between subfactors. In statistical analyzes,
significance test and confidence intervals were evaluated at
p<0.05 significance level.

Results

Demographic and Survey Completion Rate

A total of 162 (90% participation rate) students
responded to the questionnaire. The study was completed
with 141 (78% inclusion rate) participants after exclusion
criteria. 72.3% (n=102) of the participants were female,
27.7% (n=39) were male. The mean age of the participants
was 23.01+3.43. The rate of those working in any health
institution before or during undergraduate education was
19.9% (n=28). The rate of those who were enrolled in the
department with the post-secondary university entrance
exam was 92.2% (n=130). The rate of those who received
neurological and pediatric rehabilitation practices during
the clinical practice course was 41.8% (n=59). The rate
of those who failed any of the Anatomy I, Anatomy II and
Neuroanatomy courses in the previous years and who took
the course again was 37.9% (n=52) (Table 2).

Determining the Importance of Anatomy Education in
Clinical Practice Courses

The statement of “Explaining the anatomy and
physiotherapy clinic associating them increases the
success in clinical applications. was the statement with the
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Table 2. Demographic characteristics of the participants

Demographic characteristics n %
Gender

Females 102 | 723
Males 39 27.7
Type of school registration of students

With university entrance exam 130 | 92.2
With external transfer exam 11 7.8
Working status as a healthcare professional of students

Yes 28 19.9
No 113 | 80.1
Clinical practice course of students

Completed general PTR and orthopedic

rehabilitation practices o G
Completed pediatric and neurological

rehabilitation practices 2 L
Completed both practices 14 9.9
Status of retaking the anatomy lesson

None 89 63.1
Re-takers at least once 52 36.9
Age (years), mean = SD 23.01+3.43

N: Number of participants, %: Percentage of participants, PTR: Physiotherapy

and rehabilitation, SD: Standard deviation

highest mean (mean % SD, 4.65+0.52), the statement of “I'm
considering postgraduate education in anatomy” was the
statement with the lowest mean (mean = SD, 3.51%1.17).In
Table 3, mean value, SD, frequency and percentage values
are given for the answers to 35 questions.

The Cronbach a is a statistic widely cited by the authors
to demonstrate the relevance of tests and scales created or
adopted for research projects (17). Thirty-four statements
in this study achieved a reliability coefficient of 0.88
and had high internal consistency. A limited exploratory
factor analysis was performed on 3 factors to facilitate
understandingandinterpretation oftherelationshipsamong
the questionnaire statements. A total of 21 statements
(Cronbach a=0.88) diverged in 3 factors after removing the
items that did not meet the sufficient threshold to enter
any factor. The first factor explained 28.7% of the variance,
the second 13.3% and the third 8.3%. Therefore, 50.24% of
the variance was explained by these three factors. Factor 1:
Students’ perceptions of compliance in clinical practice and
anatomy courses (10 items and Cronbach a=0.86). Factor
2: Students’ perceptions of anatomy learning competencies
in clinical practice (5 items and Cronbach a=0.78). Factor
3: Students’ perceptions of the importance of anatomy in
clinical practice (6 items and Cronbach a=0.78) (Table 4).
The three factors were statistically significantly correlated
among themselves (p<0.05) (Table 5).

Table 3. The questionnaire items and students’ responses about anatomy knowledge and clinical applications in physiotherapy

Items Mean = SD

Frequency (%)

Strongly disagree

Disagree Undecided Agree Strongly agree

Success in anatomy theory
courses is effective in success in
clinical practice course.

4.41%0.8

1(0.7)

5 (3.5) 7(5) 50 (35.5) 78 (55.3)

Success in anatomy practice
courses is effective in success in
clinical practice course.

4.53%0.72

2 (1.42)

1(0.72) 4(2.84) 47 (33.33) 87 (61.7)

Anatomy I, Anatomy Il and
neuroanatomy courses increase
my professional skills.

4.5%0.65

1(0.72)

6 (4.26) 54 (38.3) 80 (56.74)

The knowledge gained in
anatomy classes is helpful in
electrotherapy applications.

4.22%0.83

1(0.71)

6 (4.26) 12 (8.51) 64 (45.39) 58 (41.13)

The knowledge achieved in
anatomy lessons helps in
exercise practice.

4.55%0.57

1(0.71) 2 (142) 56 (39.72) 82 (58.16)

The knowledge gained in
anatomy classes helps me during
assessment and evaluation
practices in physiotherapy.

4.57*0.59

1(0.72) 4(2.84) 50 (35.46) 86 (60.99)

During clinical practice, | can
relate musculoskeletal structures
to orthopaedic assessment and
treatment practices.

4.42%0.62

1(0.72) 7 (4.96) 65 (46.1) 68 (48.23)
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Table 3. Continued

Items

Mean = SD

Frequency (%)

Strongly disagree

Disagree

Undecided

Agree

Strongly agree

During clinical practice, | can
relate neuroanatomical structures
to neurological assessment and
treatment practices.

4.21+0.68

0(0)

2 (142)

15 (10.64)

76 (53.9)

48 (34.04)

What | learn in anatomy classes
motivates me for my career.

4.25%0.84

18 (12.77)

56 (39.72)

63 (44.68)

Anatomy courses are an
important topic for clinical
applications in physical therapy.

4.62*0.54

4(2.84)

46 (32.62)

91 (64.54)

Explaining the anatomy and
physiotherapy clinic associated
with it increases the success in
clinical applications.

4.65%0.52

3(2.13)

44 (31.21)

94 (66.67)

The anatomy course is important
in choosing the appropriate
treatment for the patient and
pathology.

4.52*0.54

3(2.13)

61 (43.26)

77 (54.61)

There is a relationship between
the anatomy education given

in the curriculum and clinical
practice.

4.19%0.83

7 (4.96)

16 (11.35)

61 (43.26)

57 (40.43)

Before clinical applications, |
need to repeat the anatomy.

4.42*0.69

3(2.13)

7 (4.96)

59 (41.84)

72 (51.06)

In the exams of clinical practice
courses, there are questions
that question my knowledge of
anatomy.

4.39%0.7

3 (2.13)

9 (6.38)

60 (42.55)

69 (48.94)

| watched at least one video on
anatomy during clinical practice.

3.83%1.21

8 (5.67)

17 (12.06)

18 (12.77)

47 (33.33)

51 (36.17)

During clinical practice, | found
that | had deficiencies in
anatomy.

4.04%0.92

2 (1.42)

8 (5.67)

20 (14.18)

63 (44.68)

48 (34.04)

| reviewed my previous anatomy
lecture notes during clinical
practice.

4.13+0.95

4 (2.84)

7 (4.96)

12 (8.51)

64 (45.39)

54 (38.3)

Before the clinical practice
course, there should be an
accelerated anatomy review
course.

4.09%0.95

3 (2.13)

5 (3.55)

26 (18.44)

51 (36.17)

56 (39.72)

Anatomy courses should be given
again after the 15t and 2™ grades
together with the vocational
courses.

3.89+1.04

4(2.84)

9 (6.38)

34 (24.11)

46 (32.62)

48 (34.04)

What | learn in anatomy, which
| associate my knowledge

of anatomy with clinical
applications, becomes more
permanent.

4.21*+0.95

2 (1.42)

7 (4.96)

18 (12.77)

47 (33.33)

67 (47.52)

Increasing the theoretical course
hours of Anatomy I, Anatomy

Il and Neuroanatomy courses
improves clinical practice skills.

3.62%1.05

6 (4.26)

12 (8.51)

41 (29.08)

52 (36.88)

30 (21.28)
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Table 3. Continued

Frequency (%)
Items Mean £ SD

Strongly disagree | Disagree Undecided Agree Strongly agree
Increasing the practical hours
O AT AT ] &) 4184088 2 (1.42) 4(2.84) 20 (1418) | 56(39.72) 59 (41.84)

Neuroanatomy courses improves
clinical practice skills.

Seeing anatomical structures
through cadavers improves my 4.28+0.86 2 (1.42) 3(2.13) 17 (12.06) 52 (36.88) 67 (47.52)
clinical practice skills.

Anatomy I, Anatomy Il and
Neuroanatomy course topics
should be changed to be more 4.25+0.86 2 (1.42) 3(2.13) 18 (12.77) 54 (38.3) 64 (45.39)
compatible with physiotherapy
clinical practice.

Topics such as radiological
anatomy, cross-sectional anatomy
and clinical anatomy should be 4.06%0.94 1(0.71) 5 (3.55) 36 (25.53) 41 (29.08) 58 (41.13)
added to the anatomy course
content.

*Anatomy |, Anatomy Il and
neuroanatomy courses increase 1.48+0.67 86 (60.99) 45 (31.91) 8 (5.67) 2 (1.42) 0 (0)
my professional skills.

Anatomy I, Anatomy Il and
neuroanatomy courses give an
idea about what | can encounter
in the clinic.

4.18+0.75 0(0) 3(2.13) 21 (14.89) 67 (47.52) 50 (35.46)

In the physiotherapy curriculum,
| would like to have elective
courses related to anatomy (such | 4.35%0.71 0 (0) 0(0) 19 (13.48) 54 (38.3) 68 (48.23)
as anatomical palpation and
anatomy of pain).

In my professional life, | would
like to attend courses and 3.87+0.99 3(2.13) 9 (6.38) 34 (24.11) 53 (37.59) 42 (29.79)
training related to anatomy.

| am considering postgraduate

eduration in anatammy 3.5121.17 9 (6.38) 16 (1135 | 45 (31.91) 35 (24.82) 36 (25.53)

What | learned in the anatomy
course allows me to be successful | 4.36+0.67 1(0.71) 0(0) 9 (6.38) 69 (48.94) 62 (43.97)
in clinical practice.

What | learned in the anatomy
course increases my curiosity 4.24%0.72 0 (0) 3(2.13) 15 (10.64) 69 (48.94) 54 (38.3)
about the clinic.

| think that anatomy is
important in courses related to

+
my arofession (taning, pilates. 4.5+0.64 0(0) 2 (1.42) 5 (3.55) 54 (38.3) 80 (56.74)
bobath, etc.).
Anatomy |, Anatomy Il and
neuroanatomy courses give an | gz49 5¢ 12 (8.51) 16 (11.35) | 39 (27.66) 33 (23.4) 41 (29.08)

idea about what | can encounter
in the clinic.

*Duplicate control question, SD: Standard deviation
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Table 4. Exploratory factor analysis results of questionnaire items

Items Factor loadings Cronbach alpha
Anatomy |, Anatomy Il and neuroanatomy courses increase my professional skills. 0.74

Success in anatomy practice courses is effective in success in clinical practice course. 0.72

The knowledge achieved in anatomy lessons helps in exercise practice. 0.70

There is a relationship between the anatomy education given in the curriculum and clinical practice. 0.68

Anatomy courses are an important topic for clinical applications in physical therapy. 0.63

Success in anatomy theory courses is effective in success in clinical practice course. 0.61 0.86

Explaining the anatomy and physiotherapy clinic associated with it increases the success in clinical

s 0.61
applications.

The anatomy course is important in choosing the appropriate treatment for the patient and pathology. | 0.59

What | learn in anatomy classes motivates me for my career. 0.58

The I.<nowledge gained in anatomy classes helps me during assessment and evaluation practices in 056

physiotherapy.

What | learned in the anatomy course increases my curiosity about the clinic. 0.71

In my professional life, | would like to attend courses and training related to anatomy. 0.66

What | learned in the anatomy course allows me to be successful in clinical practice. 0.66

In the p_hysiothera.py curriculum, | would _like to have elective courses related to anatomy (such as 0.66 0.78
anatomical palpation and anatomy of pain).

| think that anatomy is important in courses related to my profession (taping, pilates, bobath, etc.). 0.62

Anatomy I,Anatomy |l and neuroanatomy courses give an idea about what | can encounter in the clinic. | 0.62

Before the clinical practice course, there should be an accelerated anatomy review course. 0.79

| reviewed my previous anatomy lecture notes during clinical practice. 0.75

Anatomy courses should be given again after the 15 and 2" grades together with the vocational 0.73 078
courses.

During clinical practice, | found that | had deficiencies in anatomy. 0.70

Before clinical applications, | need to repeat the anatomy. 0.60

Kaiser-Meyer-Olkin: 0.825; Bartlett’s test approx. chi-square: 1096.26, df: 210, p<0.001

Table 5. Spearman correlation analysis results of sub-factors

Sub-factors 1 2 3
I;zc;oz)l Students’ perceptions of compliance in clinical practice and anatomy courses (3-2-5-13-10-1-11- 1 0.199° 0.464"
Factor 2. Students’ perceptions of anatomy learning competencies in clinical practice (33-30-32-29-34-28) 1 0.370"
Factor 3. Students’ perceptions of the importance of anatomy in clinical practice (19-18-20-17-14) 1
*p<0.05, **p<0.01

Difference analyzes of the sub-factors obtained from

Table 6. The relationship of factor 1 with some participant

the questionnaire according to the independent variables variables
are given in Table 6. It was determined that students who Median £ | Minimum-
passed the anatomy course at a single time and students | Variables IOR maximum | 9237975 | P

who had experience of working as a health professional had

. ) Working status of the student in the field of health (n=141)
higher average scores in the first factor (Table 6) (p<0.05).

Yes (n=28) 4.80+0.70 | 3.40-5.00 | 4.30-5.00 0013
Attitudes Towards Systematic Anatomy Topics No (n=113) 450£0.75 | 3.30-500 | 4.10-4.85 |
When the students were asked about the anatomy Retaking anatomy courses (n=141)
topics that they were successful and most interested in, Yes (n=52) 4.35+0.88 | 3.30-5.00 | 4-4.88 G
the answers to these two questions were gathered under No (n=89) 4.70+0.70 | 3.60-5.00 | 4.2-4.9 '

the heading of movement system. In addition, when the *p<0.05; Mann-Whitney U test, IQR: Interquartile range
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students were asked about the anatomy subjects they
had the most difficulty with, the answer was the nervous
system.

Discussion

In this study, senior physiotherapy students who took
the clinical practice course stated that the knowledge
and understanding they gained in anatomy courses was
an important need during clinical practice. As the answers
given to the questionnaire questions reached a good level
of reliability coefficient, the effect of anatomy learning on
clinical reasoning skills was examined in three factors by
taking the answers of the students as reference. It was
determined that the students who had a professional
experience in the field of health and the students who
passed the anatomy course in the first semester, perceived
the compliance in clinical practice and anatomy courses
more positively. Considering that students with professional
experience in the field of health work in health units and
are familiar with the anatomy course from their previous
learning or working experience, the findings were partially
predictable. It has been reported in the literature that
healthcare professionals see knowledge of anatomy as a
basis for understanding neurological or musculoskeletal
disorders (18). Therefore, it was not surprising that students
with professional experience in the field of health had a
high perception of the compatibility of anatomy courses and
clinical practice courses. On the other hand, interestingly,
the students who passed the anatomy course in the first
semester and were successful perceived the compliance
between clinical practice and anatomy courses more
positively when compared to the students who repeated
the course because they were not successful in the anatomy
course. In fact, students who repeated the course because
they were not successful in the anatomy course also stated
the effective role of anatomy in the clinical practice course
with a high average score (4.33 on a 5-point Likert scale).
Therefore, although students think that anatomy has an
active role in clinical practice, failing and retaking the
anatomy course seems to pave the way for the connections
between these courses to be perceived at different levels.
Some researchers reported differences in approach and
perspective to study between undergraduate students who
did and did not pass anatomy course (19). In this context,
the effect of course success on student perceptions in our
current study is similar to the results of the previous study.

Due to the difficult nature of the anatomy course, the
anatomy knowledge learned in the course can be forgotten
in the months and years following the course (1,20). In
our study, senior physiotherapy students stated that they
benefited from anatomy knowledge in measurement,

evaluation and exercise interventions in physiotherapy, that
they repeated the anatomy course, and that the anatomy
course should be given with an accelerated curriculum
during clinical applications. These results support the
need to develop educational strategies that will integrate
the anatomy knowledge of the students in the first year
into physiotherapy clinical practices. In this way, students’
forgetting of anatomy knowledge can be reduced (1),
an even anatomy knowledge can develop dynamically
until the senior year. In addition, previous studies have
revealed some problems in integrating the theoretical
knowledge and practical skills acquired by physiotherapy
students through preclinical training into the dynamic
clinical reasoning process (8,11). As a matter of fact, in a
qualitative study investigating the factors affecting clinical
reasoning and decision-making among physiotherapists,
it was stated that the basic anatomy and physiology
knowledge gained in undergraduate physiotherapy studies
contributed significantly to physiotherapists in clinical
reasoning and solution generation for physiotherapeutic
problems (21). Findings from the present study confirmed
that a deep knowledge of anatomy contributes to clinical
practice course success, development of clinical skills and
increasing professional motivation, with the high average
of the answers given by the students to the questionnaire
questions in this direction.

Anatomy education is the foundation of clinical skills in
health science education for treating a human population (5).
Physiotherapists have anatomy books as a bedside resource
to help them make decisions in certain clinical processes
(22).Decisions made before an intervention are influenced by
the physiotherapist’s individual characteristics, knowledge,
and patient perceptions (21). In a previous study, senior
physical therapist undergraduates stated that they think
effective clinical reasoning depends on a deep theoretical
knowledge and cognitive skills, followed by clinical
experience (14). In the current study, senior physiotherapy
students answered some statements about anatomy
knowledge on clinical practice skills with high scores. The
students thought that; (1) they need the knowledge they
learned in the anatomy course just before or while taking
the senior year clinical practice course, (2) the relationship
between anatomy course and physiotherapy clinic will
increase clinical practice skills and success, (3) anatomy
knowledge helps in clinical measurement, evaluation and
exercise applications, (4) anatomy is important in individual
treatment selection and (5) it is important in postgraduate
courses and trainings. Information from the present study
was similar to the literature. Physiotherapy undergraduate
students are aware of the importance of anatomy education
in physiotherapy education and practice (4).
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The clinical reasoning process in physiotherapy students
is a complex and systematic process that continues both
collaboratively and interactively (10). It is also possible to
see different results worldwide depending on the focus
of the physiotherapy profession in these countries (5). For
this reason, the current study findings were compared with
the studies conducted in Tirkiye. In a study conducted
with 50 physiotherapists, it was reported that clinical and
functional anatomy integrated with clinical physiotherapy
is a necessity and 94% of physiotherapists have ideas that
anatomy education should continue after graduation (13).
In our study, 67% of physiotherapist students thought
that attending courses and trainings related to anatomy
in their professional life,and 98% thought that explaining
anatomy and physiotherapy clinic by associating them
would increase the success of clinical practice. In another
study, physiotherapy students emphasized the importance
and necessity of anatomy knowledge during electrotherapy
practices (2). In our study, 87% of the students stated
that what they learned in anatomy courses was effective
in electrotherapy applications. The use of electrotherapy
applications as a common therapeutic agent in almost every
discipline of physiotherapy and student attitudes towards
the need for anatomy knowledge while placing electrodes,
as stated in the previous study, have been effective on the
current results.

Physiotherapy curriculum generally focuses on
musculoskeletal anatomy, and physiotherapists are
considered key musculoskeletal-focused practitioners
with knowledge of human anatomy (6,23,24). Studies have
reported that physiotherapists and physiotherapist students
demonstrate more knowledge of the musculoskeletal
system than some of their medical colleagues (5). It was
stated in a previous study conducted with students that the
system that physiotherapy students in Turkiye learn best is
the musculoskeletal system (6). In addition, when the effect
of anatomy education on different physiotherapy disciplines
in Turkiye is evaluated, it has been stated that orthopedic
rehabilitation comes to the fore in this field (13). Our
findings were similar to studies in the literature. Students
stated that they were more successful in musculoskeletal
system subjects and showed the most interest in these
subjects.

This study is limited to the answers of the students
collected in the questionnaire. Although the answers of
the participants in the research were confirmed by the
control question, it was assumed that all students gave
sincere answers. Therefore, generalizability was not an aim
of this study. However, the findings obtained in the study
can be evaluated in terms of the connections between
physiotherapy practice courses and anatomy courses. On

the other hand, although the participants in this study had
taken anatomy,neuroanatomy and clinical practices through
face-to-face courses, they had to take vocational courses
with distance education for one and a half semesters
starting from the spring semester of the 2" year due to the
pandemic. This suggests that this may have had negative
effects on students’ professional practice skills.

The positive effects of anatomy education on clinical
experience and practices are undoubtedly important for
physiotherapists. This study confirms the necessity of a
knowledge of anatomy in clinical experience with an actual
patient, which is a transitional stage to the professional
profession for physiotherapy students. Moreover, unlike
previous studies, it shows that repeating anatomy courses
and having past experiences in the health field can impact
student perceptions.

Conclusion

This study shows that giving the anatomy course
curriculum starting from the first year including the
physiotherapy clinic and giving reminder, short and
catchy courses about anatomy during vocational courses
can contribute to the completion of an effective learning
process. In addition, with this study, it was possible to reflect
the contribution of anatomy knowledge on the clinical
reasoning skills of senior year physiotherapy students
by focusing on the interaction between physiotherapy
students’ anatomy learning and clinical practice courses. In
addition, it should not be forgotten that students’ attitudes
towards anatomy may change. Attitudes and perceptions
towards anatomy knowledge may vary depending on an
experience in the field of health or taking the course several
times. Future studies may develop new recommendations
for anatomy and physiotherapy educators by considering
the current results on the importance of anatomy education
in clinical practice courses and the limitations of the study.
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Studying of Vitamin D Receptor Gene Polymorphism in Somali
Population Living in Turkiye

Turkiye'de Yasayan Somali Populasyonunda D Vitamini Reseptor Gen
Polimorfizminin incelenmesi
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® Tuba Kose?, ® Burcu Gorken?, ® Ender Coskunpinar?
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Background: Differences in the vitamin D receptor (VDR) gene, which determines the vitamin D activity, have been associated with
various diseases. In this study, determination, and comparison of VDR gene polymorphisms between Somali individuals who grew
up in a different geography, have certain dietary habits and lifestyles, but have lived in Turkiye for at least 2 years and Turkish
individuals born and raised in Turkiye was intended.

Materials and Methods: Fifty-five Somali individuals and 100 Turkish volunteers living in Turkiye were included in our study. 2 mL
of peripheral blood samples were taken from the volunteers. Genomic DNA was isolated according to the kit protocol. Polymerase
chain reaction (PCR) was performed with primers specially designed for the gene regions of interest. After PCR, restriction fragment
length polymorphism was performed with appropriate enzymes to determine the genotypes. The results were statistically evaluated
with the chi-square test and Student’s t-test.
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Results: The genotype frequencies for the VDR gene (Apal rs7975232,G>T and Taql rs731236,T> C) Somali group and Turkish group
are listed. There was no significant difference between the two groups (p-value: >0.05).

Conclusion: The distribution of the VDR gene Taql rs731236,T>C genotypes and alleles in the two groups was significantly different
(*p-value: *0.006 and *p-value: 0.021).

Keywords: VDR gene polymorphism, Tagl, Apal

Amac: Bu calismada, farkli bir cografyada buylimus, belirli beslenme aliskanliklari ve yasam tarzlarina sahip ancak en az iki
yildir Turkiye'de yasayan Somalili bireyler ile Tirkiye’de dogup blyumis Tirk bireyler arasinda vitamin D reseptor (VDR) gen
polimorfizmlerinin belirlenmesi ve karsilastirilmasi amaglanmistir.

Gereg ve Yontemler: Calismamiza Tirkiye'de yasayan 55 Somalili birey ve 100 Tuirk gonulli dahil edildi. Gondilliilerden 2 mL periferik
kan ornegi alindi. Kit protokoliine uygun olarak alinan kan orneklerinden genomik DNA izole edildi. Polimeraz zincir reaksiyon
(PCR), iLgili gen bolgeleri igin 6zel olarak tasarlanmis primerler ile yapildi. PCR isleminden sonra genotipleri belirlemek igin uygun
enzimlerle kisitlama pargasi uzunluk polimorfizmi yapildi.

Bulgular: VDR geni (Apal rs7975232,G> T ve Taqgl rs731236, T> C) Somali grubu ve Tirk grubu igin genotip frekanslari tablolarda
listelenmistir. iki grup arasinda anlamli fark bulunmadi (p-degeri: >0,05).

Sonug: VDR geni Taql rs731236, T>C genotipleri ve allellerinin iki gruptaki dagilimi anlamli olarak farkli bulundu (*p-degeri: 0,006
ve *p-degeri: 0,021).
Anahtar Kelimeler: VDR gen polymorfizimi, Tagl,Apal
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Introduction

Material and Methods

Vitamin D, which is in the group of fat-soluble vitamins,
has two forms that are metabolized in the same way,namely
ergocalciferol (D2) and cholecalciferol (D3). Conversion to
the active form takes place in the liver and kidney (1).The
hormone form regulates the expression of related genes
through its receptor. As a result, there is an increase in the
level of calcium and phosphate in the serum. During the
formation process of vitamin D, 25-hydroxyvitamin D form
is synthesized in the liver, and la, 25-dihydroxyvitamin
D form is synthesized in the kidney (2). There are factors
that affect the production of vitamin D in the skin.To these
factors, we can count the skin color of the person, the
seasons, the choice of clothing, the geographical region
where one lives, and even the exposure to the sun at
changing times of the day.A certain vitamin D is needed to
maintain bone health.Vitamin D deficiency or insufficiency
is considered a global problem (3,4).

The vitamin D receptor (VDR) gene is located on the q
arm of chromosome 12 (12q13.1), this gene contains nine
exons and eight intron regions (5).1t is known that vitamin
D plays a role in activities that are not directly related
to bone metabolism, such as regulating blood pressure,
modulating immunological responses, regulating insulin
production, and providing protection against some types
of cancer. As a result of studies, it has been revealed that
vitamin D is also effective on neurons during the brain
development process (6). The VDR plays a role in the
regulation of many genomic activities that occur in living
things, and thus in the execution of metabolic events.
Disruptions in vitamin D metabolism or genetic variations
in its binding to the VDR pose a risk for the emergence of
some diseases such as autism (6). There have been studies
showing that autism rates are increasing among dark-
skinned immigrants who migrated to countries located
between northern latitudes (7).

Functional polymorphisms affecting gene expression
have been reported in this gene (8). It has been proven
rs7975232 (Apal), rs2228570 (Fokl) and 3’ untranslated
region (3’'UTR) polymorphisms in the first codon cause
epilepsy or schizophrenia, and conditions associated with
neurodegenerative diseases (8,9).As a result of studies, the
association of polymorphisms with various diseases draws
attention to the effectiveness of these genomic changes,
but the data is still very limited (10,11). In this study, our
aim was to determine VDR polymorphisms in Somali
individuals living in Tirkiye and to compare them with the
Turkish population.

All procedures were followed in accordance with the
Helsinki Declaration of 1975, as revised in 2000. Informed
consent was taken from all participants included to the
study.

Study Groups

T.C. Ethics Committee permission was granted by Biruni
University Clinical Research Ethics Committee with the date
of 31.10.2018 and decision number 2015-KAEK-43-18-16.
Fifty-five Somali individuals between the ages of 18-26
and 100 Turkish volunteers living in Turkiye for more than
2 years were included in the study. It was confirmed that
the individuals participating in the study did not have any
chronic health problems.

DNA Isolation

Blood samples were collected from Somali and Turkish
participants in purple capped tubes containing EDTA. VDR
(DNA) extraction was performed in accordance with the
manufacturer’s kit protocol (item no: 11796828001 Roche
Applied Sciences, Germany). The concentration and purity
of DNA obtained after isolation were measured with a
spectrophotometer (Denovix DS-11 FX, USA) and DNA
samples were placed in a-20 °C refrigerator for storage.

Genotyping

Genotyping processes were performed using restriction
fragment length polymorphism as well as polymerase
chain reaction (PCR). Two separate PCR reactions were
used to detect the two polymorphisms in VDR gene
(Apal rs7975232, G> T and Taql rs731236, T> C). The
primers of the VDR gene used were as reported, Apal:
Forward 5 CAGAGCATGGACAGGGAGCAA 3’ and Reverse
5" GCAACTCCTCATGGCTGAGGTCTC 3, Taql: Forward 5’
GGGACGATGAGGGATGGATGGACAGAGC 3’ and Reverse 5’
GGAAAGGGGTTAGGTTGGACAGGA 3'.The Apal polymorphism
PCR cycle conditions were denaturation at 96 °C for 2 min,
followed by 35 cycles at 94 °C for 1 min, 55 °C for 1 min,
72 °C for 1 min and one final cycle of extension at 72 °C
for 1 min. PCR products were digested with Apal restriction
enzyme at 55 °C for 4 h. The Tagl polymorphism the PCR
cycle conditions were denaturation at 96 °C for 2 min,
followed by 35 cycles at 94 °C for 45 sec, 60 °C for 45 sec,
72 °Cfor 45 sec and one final cycle of extension at 72 °Cfor
10 min. PCR products were digested with Taq | restriction
enzyme at 65 °C for 4 h. The digested products were
analyzed after running on a 2% agarose gel stained with
ethidium bromide and examined under transillumination
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(Figure 1, 2). Each gel was evaluated by two observers who
were unaware of the subject’s condition. In the case of any
conflict, the samples were repeated. The expected results
after restriction for each gene are also given in Table 1.

Statistical Analysis

To analyze the data, obtained in our study; Fisher’s
Exact test was used to compare categorical variables and
test the separation of genotype frequencies from Hardy
Weinberg equilibrium. Comparison of variables between
groups was performed using Student’s t-test. All statistical
analyzes were performed using SPSS V.20.0. (SPSS for
Windows, version 20.0. Chicago, USA). A p-value of <0.05
was considered statistically significant.

Results

The gender distribution in Somalian group (60% male
and 40% female) was comparable with that in Turkish group
(62% male and 38% female, p-value: 0.802). Genotype

frequencies for VDR gene (Apal rs7975232, G> T and Tag|
rs731236, T> C) Somalian group and Turkish group are
listed in Table 2. The distribution of the VDR gene (Apal
rs7975232, G> T genotypes and alleles in two groups was
not found to be significantly different (p-value: >0.05). The
distribution of the VDR gene Taql rs731236,T> C genotypes
and alleles in two groups was found to be significantly
different (*p-value: *0.006 and *p-value: 0.021).

Discussion

Vitamin D is involved in many biological processes
such as bone development, metabolic functioning of the
endocrine system, development of immune response,
regulation of cell differentiation (12).Due to its complex
role in biological processes, it has been the subject of
many studies all over the world for a long time. Many
variants of the VDR gene have been reported in association
with different diseases, both due to its importance in the
pathophysiology of diseases and its predisposition to many

Figure 1. PCR-RFLP to detect (rs7975232, G> T) polymorphism of Apa I. Polymerase chain reaction products (740 bp) digested with restriction
enzyme Apa | and analyzed by 2% agarose gel. M: Marker (Puc8X DNA ladder - MBI Fermentas); L1, L5, L6: Wild type homozygotic (GG); L3, L4:

Heterozygotic (GT); L2: Homozygotic (TT)

Figure 2. PCR-RFLP to detect (rs731236, T> C) polymorphism of Taq |. Polymerase chain reaction products (512 bp) digested with restriction
enzyme Taq | and analyzed by 2% agarose gel. M: Marker (Puc8X DNA ladder - MBI Fermentas); L1, L3, L4: Wild type homozygotic (TT); L2,L5, L6:
Heterozygotic (TC)
PCR: Polymerase chain reaction, RFLP: Restriction fragment length polymorphism
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Table 1. Genotypes and PCR-RFLP product size

Genotypes and product size

GG (wild type) GT (heterozygous) TT (homozygous)
740 bp
Apal 740 bp
PCR product is 740 bp 530 bp 740 bp
530 bp 210 bp
TT (wild type) TC (heterozygous) CC (homozygous)
Taql 512 bp
PCR product is 716 bp 512bp T 311 bp
204 bp 204 bp 204 bp

RFLP: Restriction fragment length polymorphism, PCR: Polymerase chain reaction

Table 2. Genotype frequencies for VDR gene (Apal rs7975232,G> T and Taql rs731236, T> C)

Somalian group Turkish group
VDR Apal n % n % X2 p-value
Genotyping
GG 29 53.33 51 51
GT 25 45.00 45 45
T 1 167 4 4 0.545 0.761
Allele
G 83 75.45 147 73.5
T 27 24.55 53 265 0.141 0.706
VDR Tagl
Genotyping
1T 14 25.45 58 58
TC 39 70.91 33 33 9.929 *0.006
cC 2 3.64 9 9
Allele
T 67 60.91 149 74,5 5262 *0.021
C 43 39.09 51 25.5

VDR: Vitamin D receptor

diseases. The pathophysiological processes that are aimed
to explained by matching epidemiological data with genetic
findings make each of these variants important for different
societies and diseases. In this study, the VDR gene Apal
rs7975232, G> T and Taql rs731236, T> C genotypes and
allele frequencies were reported in a population of healthy
Somali and Turkish individuals living in Turkiye.

As indicated in Table 3 and Table 4, the VDR gene Apal
rs7975232 genotype and alleles are in the line with McClure
et al. (26), Garnero et al. (14), Carling et al. (16), Fountas
et al. (17), Riggs et al. (23), Zmuda et al. (24), Haddad (13)
findings. Our findings of the Taql rs731236 genotype and
alleles are in line with the findings reported by Kung et al.
(19) and Ongphiphadhanakul et al. (21) but not with the
findings reported by McClure et al. (26), Garnero et al. (14),

Carling et al. (16), Fountas et al. (17),Riggs et al. (23),Zmuda
et al. (24), Haddad (13). Especially Tagl rs731236 genotype
difference and frequency of T allele show statistically
significant difference compared to frequency of C allele
(*p-value: 0.000352 *p-value: 0.0127). VDR is known to
regulate cell proliferation,intestinal calcium absorption and
cell differentiation. The effect of VDR can be regulated not
only by vitamin D, but also by protein kinase A, parathyroid
hormone, and growth factors. Based on this information, it
is predicted that SNP changes in the VDR gene may affect
calcium metabolism and may predispose to many diseases
such as beta thalassemia, diabetes mellitus type-Il, breast
cancer, osteoporosis, allergic diseases. In addition, some
neurodegenerative diseases were found associated with
VDR gene polymorphism in several studies. According to the
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result of one of these studies, reported by Cieslinska et al.
(28) in 2017, Tag-l polymorphism appears to be associated
with childhood autism (28). In another study by Cieslinska
et al. (29) in 2018, Tag-l polymorphism was associated
with the development of acute pancreatitis (29). In a study
conducted by Koroglu et al. (30) in 2014, it was reported
that bronchopulmonary dysplasia was associated with
Tag-l polymorphism.The role of VDR gene polymorphisms
in different diseases have not been understood yet, and
the results of the research about predispositions to
diseases are variable. The importance of the research
about polymorphisms is rely on the genotypic and allelic
differences due to the ethnic origin of healthy individuals
living in the same geography. This requires genotypic
and allelic comparisons of healthy and sick individuals of
the same population, and then comparing populations in
different geographies. The gene polymorphisms we study
on this research are related with many diseases in many
populations in different research so far. But there is not any
research compares healthy Turkish and Somalian population.
As a result of the findings obtained in this study, we believe
that conducting these studies with individuals who have

diseases that are thought to be related to geography will be
useful in understanding the pathogenesis of these diseases.
It should be considered that the effect of polymorphisms
may be related to differences in the stability of RNA or even
changes in a completely different gene, rather than changes
in protein structure. At this point miRNAs, which can inhibit
the translation of RNA even though they are not coding,and
to perform this function on many genes in the genome at the
same time, are remarkable. Variables such as geographical
differences, lifestyle, dietary habits,and duration of daylight
benefit or vice versa, cannot fully explain the personal
influences associated with susceptibility to diseases and
low vitamin D levels in populations. Although polymorphic
alterations are associated with various diseases, these
disease susceptibility studies should be continued on large
populations to fully understand the cellular and molecular
processes. The results of data obtained from these studies
should be examined with the meta-analysis method
to determine the affection of geographical features on
these processes. In addition, studying allelically different
haplotypes instead of a single variant may be more decisive
in understanding the disease pathophysiology of the

Table 3. Genotypes and allele frequency distribution of VDR gene (Apal) polymorphism in various population and p-values of different

allele and genotypes in different populations

Country/ethnicity No Age Genotype (%) Allele (%) Reference
(vears) | (a) | (A2) [@a) |p (A (@ |p
Europe
North India 150 20-74 36 44 20 NS 58 42 | NS 13
France 189 31-57 30 50 20 NS 54 |46 | NS 14
Austria 163 44-78 29 45 26 NS 52 48 | NS 15
Sweden 100 70+1 27 52 21 NS 53 47 | NS 16
Greece 53 20-70 36 43 21 NS 58 42 | NS 17
South Pacific
Australia (518 | NR 126 51 |23 [Ns |51 |49 |[Ns |18
Asia
Tirkiye 102 39.2 42.2 18.6 NS 60 |40 | NS 13
Iran 100 17 56 27 e 45 55 | ™ 13
Japan 488 8-78 9 48 43 e 33 67 | ™ 18
China 144 30-40 10 36 54 e 29 71 | 19
Korea 104 NR 3 28 69 e 17 83 | 20
Thailand 84 40-79 11 50 39 e 36 64 | * 21
South India 80 NR 38 46 16 NS 61 39 | NS 22
Americas United States
White, Minnesota 128 >30 30 46 24 NS 53 47 NS 23
Black Pennsylvania 101 265 44 46 10 NS 67 33 | NS 24
Mexican, California 100 7-12 21 55 24 NS 48 52 NS 25

*p<0.05, **p<0.01, ***p<0.001, at 5% level of significance, NS: Not significant (p>0.05)
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Table 4. Genotypes and allele frequency distribution of VDR gene (Taqg-l) polymorphism in various population and p-values of different

allele and genotypes in different populations

Country/ethnicity No Age Genotype (%) Allele (%) Reference
ears) [ () (™ @ p M |[® |p
Europe
North India 346 20-74 49 40 11 * 66 34 NS 13
France 189 31-57 33 49 18 0.05 |57 43 NS 14
Austria 163 44-78 12 49 39 e 36 64 e 15
Sweden 100 70+1 34 54 12 NS 61 39 NS 16
Greece 53 20-70 38 41 21 NS 59 41 NS 17
South Pacific
Australia (518 | NR 36 |48 |16 |Ns |60 |40 |Ns |18
Asia
Tirkiye 102 47 352 |69 |* 70 30 NS 13
Iran 100 18 355 | 47 b 355 | 645 | 13
Japan 488 8-78 77 22 e 88 12 . 18
China 144 30-40 90 10 e 95 5 e 19
Thailand 84 40-79 83 17 e 92 8 e 21
Americas United States
White, Minnesota 130 230 41 44 15 NS 63 37 NS 23
Black Pennsylvania 101 265 32 53 15 0.05 58 42 NS 24
Mexican, California 101 59-84 51 40 9 NS 71 29 NS 26
White, North Carolina 162 NR 33 45 22 * 55 45 NS 27
*p<0.05, **p<0.01, ***p<0.001, at 5% level of significance, NS: Not significant (p>0.05)

possible association of polymorphic changes. Therefore,
the data obtained from this study can form the basis for
the development of future epidemiological and clinical
databases. VDR involved studies of allelic association with
various chronic inflammatory and degenerative diseases
are ongoing. In the long term, these studies may help to
understand genetic susceptibility to diseases and improve
clinical management and treatment protocols.

Conclusion

The distribution of the VDR gene Taql rs731236, T> C
genotypes and alleles in two groups was found to be
significantly different (*p-value: *0.006 and *p-value: 0.021).
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The Effect of the Level of Serum C-reactive Protein on Proteinuria
and Lipid Values, Echocardiography Findings, and Clinical Course
in Adult Patients with Nephrotic Syndrome

Eriskin Nefrotik Sendromlu Hastalarda C-reaktif Protein Seviyesinin Proteindri,
Lipid Degerleri, Ekokardiografi Bulgulari ve Klinik Gidis Degiskenleri Uzerine
Etkisi
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Background: This study investigates the effect of the level of serum C-reactive protein (CRP) on proteinuria and lipid values,
echocardiography (ECHO) findings, and clinical course in adult patients with nephrotic syndrome (NS).

Materials and Methods: All medical records of 1440 patients hospitalized with the NS diagnosis in the Nephrology Clinic of Dicle
University between 2000 and 2010 and whose treatment was started after being followed up, were scanned within the scope of this
study and files of 104 patients, who were considered to have sufficient data were reviewed retrospectively. Study variables include
demographic data, physical examination findings at admission, blood count parameters, biochemical parameters, proteinuria level,
ECHO findings,and length of hospital stay.According to their serum CRP level, patients were divided into two groups to evaluate the
relevant variables: Patients with a CRP level above 5 mg/L were defined as group |,and patients with a CRP level equal to or above
5 mg/L were accepted as group |l. The normal range of CRP in the laboratory of our hospital was 0-5 mg/L.

Results: The following results were obtained as a result of the comparison of the groups according to their serum CRP levels:
124-hour urine (volume) (p=0.003), serum calcium (p=0.001), albumin (p=0.001), total protein (p=0.035), high-density lipoprotein
(p=0.038) and hemoglobin (p=0.032) levels at hospitalization were lower significantly in group | compared to group II. 2- Length of
hospital stay (p=0.030), creatinine (p=0.009), lactate dehydrogenase (p=0.006), platelet (p=0.005) and spot urinary protein (p=0.038)
level in group | was significantly higher than group 2.

=
(%)
=
-
w
oQ
<

Conclusion: In adult NS patients, an increase in proteinuria, deterioration in kidney functions, a decrease in daily urine volume,
a prolonged hospitalization period, and a decrease in serum albumin levels has an association with high serum CRP levels. In
this study, no significant correlation was found between CRP value and cardiac parameters left atrium dilatation, ratio of current
velocities E and A, left ventricular posterior wall thickness at end diastole, ejection fraction measured in echocardiography.

Keywords: C-reactive protein, nephrotic syndrome, proteinuria, lipid values, echocardiographic findings

Amag: Bu calismada, serum C-reaktif protein (CRP) seviyesinin eriskin nefrotik sendrom (NS) tespit edilen olgularda proteiniiri ve
lipid degerleri, ekokardiyografi (EKO) bulgulari ile klinik gidisat degiskenlerine etkilerinin arastirilmasi amaglanmistir.

Gereg ve Yontemler: Calisma kapsaminda, 2000-2010 yillarinda Dicle Universitesi Tip Fakiiltesi Nefroloji Kliniginde NS tanisiyla
yatirilmis, tedavi streci baglamis biitlin olgulara ait dosyalar (1440 hasta) taranmis, toplam 104 hastaya ait dosyalar retrospektif
bir sekilde incelenmistir. Calisma degiskenleri, hasta demografik verileri, klinige yatistaki fizik muayene bulgulari, hemogram ve
biyokimyasal parametreler,proteinuri duzeyi,EKO bulgulari ve hastanede yatis suresi idi.Hastalar,ilgili degiskenlerin degerlendirilmesi
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amaciyla serum CRP dizeyine gore iki gruba ayrildi: CRP seviyesi 5 mg/L lizerinde olan hastalar grup |, CRP seviyesi 5 mg/Lye esit
ve Uzerinde olan hastalar grup Il olarak belirlendi. Hastanemiz laboratuvarinda normal CRP araligi 0-5 mg/L idi.

Bulgular: Gruplarin serum CRP seviyelerine gore karsilastirilmasi asagidaki sonuglari ortaya ¢ikardi: 1- Grup I'de klinige yatista
kontrol edilen 24 saatlik idrar (hacmi) (p=0,003),serum kalsiyum (p=0,001),alblimin (p=0,001),total protein (p=0,035),yuiksek dansiteli
lipoprotein (HDL) (p=0,038) ve hemoglobin (p=0,032) seviyeleri, grup II'ye gore anlamli derecede disukti. 2- Grup 1'de, yatis suresi
(p=0,030), kreatinin (p=0,009), laktat dehidrogenaz (p=0,006), trombosit (p=0,005) ve spot idrar protein (p=0,038) seviyeleri grup 2’ye

kiyasla anlamli derecede yuksekti.

Sonug: Eriskin NS’li hastalarda proteinuri dlizeyinde artis, bébrek islevlerinde bozulma, giinlik idrar miktarinda diisme, hastane yatis
stiresinde uzama ve serum albiumin duizeyinde dlisme, yuksek serum CRP seviyesi ile iliskilidir. Aragtirmamizda CRP degeri ile EKO ile
olclimlenen kardiyak parametrelerin sol atrium dilatasyonu, E ve A akim hizlari orani, dilatasyonda sol ventrikil arka duvar kalinligi,
ejeksiyon fraksiyonu arasindaki iliskinin anlamli olmadigi gérulmustur.

Anahtar Kelimeler: C-reaktif protein, nefrotik sendrom, proteindiri, lipid degerleri, ekokardiyografi bulgulari

Introduction

Nephrotic syndrome (NS) is one of the clinical
syndromes that lead to various complications, such as
edema and hyperlipidemia. The definition of this syndrome
includes massive proteinuria of more than 40 mg/m?
per hour, which leads to hypoalbuminemia of less than
30 g/L, caused by increased permeability of the basal
membrane damaged in the kidney glomeruli, primarily
due to infectious or thromboembolic factors. It can occur
primarily due to a kidney-specific disease, or may develop
as a result of glomerular permeability abnormality due
to diabetes, congenital infections, neoplasia, systemic
lupus erythematosus, or a particular use of a drug. There
is a trigger factor such as an upper respiratory tract
infection in nearly 50% of the cases, an allergic reaction
in one-third, and less frequently, an insect bite, treatment
with psychiatric drugs, and vaccination. The first causes
include focal glomerulosclerosis, minimal change
nephropathy, hereditary nephropathies, and membranous
nephropathy. Diabetes mellitus (DM) is the second cause.
Immune causes include antibody vasculitis, systemic
lupus erythematosus, Goodpasture’s syndrome, Berger’s
disease, membranoproliferative or extramembranous
glomerulonephritis, acute infectious glomerulonephritis,
toxicity (non-steroidal anti-inflammatory drugs),
alloantibodies due to enzyme replacement therapy, and
thrombotic microangiopathy. Infectious causes include
hepatitis B and C virus, hepatitis, HIV, immunodeficiency,
toxoplasmosis, cytomegalovirus, and parvovirus Bl. In
addition, preeclampsia, paraproteinemia, and amyloidosis
can be counted among the causes. The most common cause
of NS in children is minimal changes in glomerulonephritis;
in white adults, it is membranous nephropathy. However,
in African populations, the main cause is focal segmental
glomerulosclerosis. Clinical data shows that the NS could

be frequently recurrent, steroid-sensitive, steroid-resistant,
and steroid-dependent. The creation of phospholipase
antibodies, the deposition of the immune complex, or the
formation of alloantibodies are among the causes of NS
syndrome (1,2,3,4,5,6).

C-reactive protein (CRP) is a major acute phase reactant
thatis seen to rise acutely and rapidly in case of infection and
tissue damage in the human body which is among the non-
specific laboratory findings. It triggers hepatic production in
cases of various tissue damage, infection and inflammation.
The American Heart Association recommends determining
serum hs-CRP levels in all patients at risk for cardiovascular
disease. Normal levels of CRP are mostly 2 mg/L or less.
Standard methods make it possible to measure CRP in the
range of 3-8 mg/L. It is possible to detect CRP levels below
this limit with current “high sensitivity” (hs-CRP) methods.
Today, hs-CRP measurements are used in risk determination.
The diagnostic value of CRP,which is one of the non-specific
indicators for inflammation, is quite high in many clinical
situations. In line with today’s accepted values; a CRP value
below 1 mg/L is low risk, 1-3 mg/L is moderate risk, and
above 3 mg/L is high risk. In many studies, CRP is used as an
activity indicator and clinical course predictor for different
diseases (7,8,9,10).

Material and Methods

A total of 1440 patient files hospitalized with the NS
diagnosis and followed up and treated in the Nephrology
Service of Dicle University between 2000 and 2010 were
retrospectively analyzed. One hundred-four patients, with
sufficient data, were included in the study. Informed consent
was obtained from all patients. This research, which is
a thesis study, was carried out following the Local Ethics
Committee of Batman University approval dated 04.02.2021
and numbered 3671 and the Declaration of Helsinki.
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Inclusion Criteria:

- Those with NS with a histopathological diagnosis
based on primary or secondary causes.

- Diabetic patients with proteinuria in the nephrotic
range.

- Patients with adequate parameters for the study.

Exclusion Criteria:

- Patients without histopathological diagnosis.

- Patients with malignancy.

- Patients with signs of acute coronary syndrome or
heart failure.

- Patients with cerebrovascular disease.

- Patients with active connective tissue disease.

- Patients with a chronic inflammatory disease with
acute exacerbation.

- Patients with signs of infection.

Study parameters include; histopathological diagnoses,
demographic data, amount of fluid taken in and out from
clinical admission until discharge, arterial blood pressure,
blood count parameters [hemoglobin, white blood cell
(WBC), platelet, hematocrit], biochemical parameters
[glucose, urea, uric acid, sodium (Na), calcium (Ca),
creatinine (Kr), chlorine (Cl), magnesium (Mg), potassium
(K), aspartate transaminase (AST), phosphorus (P), alanine
transaminase, lactate dehydrogenase (LDH), high-
density lipoprotein (HDL), cholesterol, triglyceride (TG),
albumin, low-density lipoprotein (LDL), CRP, total protein],
fibrinogen, immunoglobulin panel [immunoglobulin M
(IgM), immunoglobulin A (IgA), immunoglobulin G (I1gG)],
complement proteins (C3, C4), erythrocyte sedimentation
rate (ESR), 24-hour urine protein, urine analysis (urine
leukocytes, protein, erythrocytes and urine density),
echocardiogram findings [ejection fraction (EF), left

atrium thickness (LAD), interventricular septum thickness
(EA), left ventricular posterior wall thickness (SVPDK)] and
length of hospital stay. All study parameters are shown in
Table 1.

We divided the patients into two groups: CRP level >5
mg/L in group 1 and CRP level €5 mg/L in group 2. Data
collected from both groups were compared and analyzed.
In addition, the serum CRP and other study variables
of the patients at admission to hospital and discharge
were compared within each group, and the relationship
between them was analyzed.

Ethical statement: The Non-Interventional Clinical
Research Ethics Committee of Batman University
approved the permission for this study with a letter dated
04/02/2021 and numbered 3671, and the study was
carried out following the Helsinki Declaration criteria.

Statistical Analysis

Study data were analyzed in computer virtual
environment with SPSS for Windows 20.0 software
program. For comparisons between groups, chi-square and
Student’s t-tests were used for independent variables, and
Wilcoxon signed-rank test (Wilcoxon signed-rank test) was
used for dependent variables. Pearson correlation analysis
was used to compare dependent variables and serum CRP
levels. Data were expressed as mean * standard deviation.
Data were analyzed with a 95% confidence interval. The
p-value <0.05 was considered statistically significant.

Results

The study participation includes a total of 104 patients.
Of the study participants, 53% (55) were female,and 47%
(49) were male. While the mean serum CRP level in group
I was 31.70%21.75 mg/L, it was 2.21+1.58 mg/L in group I1.

Table 1. Comparison of the clinical admission and discharge variables of the groups

Group 1 (n=49) Grup 2 (n=55)
Variables Clinical admission Clinical discharge p Clinical admission | Clinical discharge p
CRP (mg/L) 31.70+21.75 20.62%16.23 <0.001 2.21+1.58 1.73+1.51 0.002
SBP (mm/Hg) 126.09+18.11 113.53%17.82 <0.001 125.00+£23.12 116.26%16.70 <0.001
DBP (mm/Hg) 75.36%10.20 71.58%10.51 0.018 76.11%£12.55 70.95%10.07 0.001
Urea (mg/dL) 84.63+60.75 66.12+36.68 0.031 63.44%58.60 53.79%43.77 0.122
Kr (mg/dL) 2.56%2.49 2.04%1.57 0.118 1.55%¥1.40 1.43+1.45 0.169
Albumin (g/dL) 1.86%1.05 1.82+0.97 0.445 2.60%1.02 2.55%0.89 0.476
LDL (mg/dL) 195.29+119.01 157.21+94.07 <0.001 155.06+88.80 140.96%71.77 0.009
Cholesterol (mg/dL) 289.85+138.48 243.21+106.65 <0.001 249.60+94.31 230.82%76.75 0.002
TG (mg/dL) 238.53+126.16 192.02+91.41 <0.001 219.01+117.33 205.41+104.20 0.039
24-hour protein (mg/day) 6031.70+3367.30 4778.12+3936.80 0.001 4811.61+4079.16 3402.55+3380.13 <0.001
CRP: C-reactive protein, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, Cr: Creatinine, LDL: Low-density lipoprotein, TG: Triglyceride
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The difference between the groups was statistically
significant (p<0.001). The age range of the patients was
determined as 18-80 years. The patients’ mean age with
normal serum CRP level (group 2) and high CRP level
(group 1) were 35.92£16.25 years and 46.68+20.34 years,
respectively. It was observed that those with higher serum
CRP levels were older, and the difference was statistically
significant (p=0.004). Renal histopathological reports of
104 patients who were diagnosed between 2000-2010
and whose data matched the research criteria were

Table 2. Distribution of patients by nephrotic syndrome subtypes

Primary NS Secondary NS

n n
FSGS 19 DM 17
MN 14 Amiloidosis 18
MPGN 16 SLE 13
MDH 3
IgAN 3
RPGN 1
n: Number of patients, FSGS: Focal segmental glomerulosclerosis,
MN: membranous glomerulonephritis, MPGN: Membranoproliferative
glomerulonephritis, MDH: Minimal change disease, IgAN: IgA nephropathy,
RPGN: Rapidly progressive glomerulonephritis, DM: Diabetes mellitus, SLE:
systemic lupus erythematosus

also obtained. Distribution of cases according to the NS
subtype is shown in the table (Table 2).

Daily amount of proteinuria (p=0.003),albumin (p=0.001),
Ca (p=0.001),total protein (p=0.035),HGB (p=0.032) and HDL
(p=0.038) serum level at hospitalization were statistically
significantly lower in group 1 than in group 2 (Table 3).

Again, Length of hospital stay (p=0.030), age (p=0.004),
creatinine (p=0.009), platelets (p=0.005),LDH (p=0.006), ESR
(p<0.001),spot urine protein (p=0.038),C4 (p<0.001) and 24-
hour proteinuria (p<0.001) levels in group | were statistically
significantly higher than group Il. However, although serum
LDL (p=0.051) levels were high, there was no significant
difference between the groups (Table 2).

Serum CRP (p<0.001), diastolic blood pressure (DBP)
(p=0.018),systolicblood pressure (SBP) (p<0.001),cholesterol
(p<0.001), urea (p=0.031), TG (p<0.001), LDL (p<0.001) and
proteinuria (p=0.001) levels measured at hospital admission
in group 1 were found to be significantly higher than the
values measured at discharge (Table 3).

When the values at hospital admission were compared
with values at discharge in group 2, statistically significant
elevation in variables such as CRP (p=0.002), DBP (p=0.001),
SBP (p<0.001), TG (p=0.039), cholesterol (p=0.002), LDL
(p=0.009), daily proteinuria was found (Table 3).

In the evaluation of correlation analysis of serum CRP
level with other study variables, a positive correlation was

Table 3. Comparison of group parameters

Variables g::gf (Gr::: ?)2 p
Clinical hospitalization urine amount (volume) (mL) 1162.19%693.52 1586.50£695.73 0.003
Ca (mg/dL) 8.13%0.65 8.59+0.70 0.001
Albumin (g/dL) 1.86%1.05 2.60+1.02 0.001
Total protein (g/dL) 5.19+1.04 5.68+1.19 0.035
HDL (mg/dL) 43.87%14.35 51.60+20.50 0.038
HGB (g/dL) 11.64%2.62 12.66%2.14 0.032
CRP (mg/L) 31.70+21.75 2.21%1.58 <0.001
Lenght of hospitalization (days) 11.21+10.06 7.50£7.10 0.030
Age (years) 46.68+20.34 35.92+16.25 0.004
Creatinine (mg/dL) 2.56%2.49 1.55%1.40 0.009
LDH (U/L) 314.02+152.88 248.36%87.93 0.006
Platelets (x10%/L) 347.29+143.58 285.42%76.30 0.005
ESR (mm/h) 70.51%30.29 38.53+27.28 <0.001
C4 (mg/dL) 31.68+11.80 23.88%9.43 <0.001
Urine protein (mg/day) 438.41+137.85 363.88+197.55 0.038
LDL (mg/dL) 195.29%£119.01 155.06%88.80 0.051
24-hour protein (mg/day) 6953.65%£2791.69 3948.12+2550.09 <0.001
n: Number of patients, CRP: C-reactive protein, Cr: Creatinine, LDH: Lactate dehydrogenase, ESR: Erythrocyte sedimentation rate, C4: complement 4, LDL: Low-density
lipoprotein, Ca: Calcium, HDL: High-density lipoprotein, HGB: Hemoglobin

113



114

Hamidiye Med J 2023;4(2):110-116
Yildirim et al. The Eeffect of CRP in NS

found between CRP elevation and creatinine (p=0.003),urea
(p=0.015), LDH (p=0.015), ESR (p=0.004), WBC (p=0.004), C4
(p=0.023), urinary erythrocyte (p=0.041), urinary leukocytes
(p=0.032), daily proteinuria (p=0.044) levels. However, a
negative correlation was found between CRP elevation
and 24-hour urine (p=0.043). The relationship between
echocardiography findings (EF, LAD, SVPDK, EA) and serum
CRP level in patients with NS is not statistically significant
(p>0.05).

Discussion

As an acute phase reactant, CRP increases secondary to
infection and tissue damage. The values, which reach the
peak levels within 1-2 days, decrease to the normal level
with the restoration of the tissue structure and function
(11). CRP is used to determine the response to treatment,
to evaluate the course of the infection, and to detect the
inflammatory response in chronic rheumatological diseases
such as vasculitis and rheumatoid arthritis (12). High serum
CRP level was associated with macro and microalbuminuria
independent of hypertension, DM and other potential
factors (p<0.001) (13). Our study found a positive correlation
between spot urine protein and serum CRP levels (p=0.038).
Similar to our study, it has been determined in another
study that the increase in serum CRP level is associated
with the incidence and prevalence of proteinuria (p=0.042)
(14). In other studies, the rate of nephropathy was higher
and the development time of nephropathy was shorter
in diabetic patients with high hsCRP levels than those
with normal hsCRP levels (15). High CRP levels in type 2
diabetic patients have been associated with an increased
prevalence of albuminuria (16). Hs-CRP was found to be
independently associated with diabetic nephropathy (17).
The diabetic nephropathy patients’ hs-CRP concentrations
were significantly higher than the control group, which
includes DM patients without nephropathy and healthy
people. Moreover, hs-CRP concentration in the macro
albuminuria group was significantly higher compared to the
microalbuminuria group and the non-albuminuria group
(18). Diabetic patients with complications had significantly
higher hs CRP and microalbuminuria than uncomplicated
diabetic patients and the control group (19). the results
showed that patients with decreased hs-CRP have a lower
risk of decline in kidney development and function of
proteinuria (20). It has been understood in our study that the
amount of 24-hour urine protein was significantly higher in
the high CRP value group than the low CRP value group
(<0.001). A positive correlation was found between CRP and
proteinuria (p=0.044), urea (p=0.015), creatinine (p=0.003)
levels in cases with nephrotic proteinuria. Low-grade
inflammatory markers (hsCRP, IL-6) have been associated

with diabetic nephropathy in type 1 diabetic patients (21).
One study showed that both MBL and hsCRP concentrations
are associated with progression of kidney disease in type
1 diabetes (22). The hs-CRP cumulative exposure has
been associated with following CKD increased risk and
is helpful in risk estimation (23). In a different study, CRP,
serum amyloid A and IL-6, which are acute phase indicators,
were associated with diabetic nephropathy and glomerular
basement membrane thickness (p<0.005) (24). However,
in a study of Tencer et al. (25), no statistically significant
relationship was found between the increase in proteinuria
and the CRP level in 166 cases with glomerulonephritis
(MPGN, MN, IgAN) (p>0.005). hs-CRP, s-albumin, and WBC
are inflammatory markers and studies have been conducted
showing them to be associated with the progression of
IgAGN (26). Previous studies show the significant role
of inflammation in increasing the risk of cardiovascular
diseases. Regarding hs-CRP, some studies show that this
inflammatory index can predict long-term cardiovascular
risk, enriches traditional risk assessment with prognostic
information, and predict cardiovascular risk not reflected by
traditional risk factors (27).In one study, high plasma hs-CRP
and IL-6 levels were found to be associated with LVH and
systolic dysfunction in patients with CKD (28). Independent
of cardiovascular risk factors, high hs-CRP level was
associated with microalbuminuria. Additionally, high hs-CRP
levels were associated with an increased risk of developing
microalbuminuria in people with CVD risk factors (29). The
relationship between CRP and echocardiography indicators
(LAD, EA, SVPDK, EF) was not statistically significant
(p>0.05). In the study, it was observed that the systolic
(p<0.001) and diastolic (p=0.018) blood pressure values
measured before discharge in high CRP levels patients were
significantly lower than the values measured during their
hospitalization. It is thought that the fact that the patients
are in the active phase of NS and the use of diuretic,
anti-proteinuric and reno-protective drugs in addition
to immunosuppressive drugs during the hospitalization
period may also be effective. Ueland et al. (30) observed
that the hs-CRP level is significantly increased in patients
with familial hypercholesterolemia. It was observed that
hs-CRP level remained high in these cases, despite the
anti-hyperlipidemic treatment (pravastatin 20-40 mg/qg)
(30). On the other hand, it was observed in this study that
cholesterol (p=0.081), TG (p=0.423), LDL (p=0.051) levels
were higher in patients with high CRP levels compared to
patients with normal CRP levels. However, this relationship
was not found to be statistically significant. In our study,
it was determined that the cholesterol, TG, LDL levels
measured during the discharge process of the patients in
group | were significantly lower than the values measured
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during the hospitalization period (p<0.001). It is thought that
this may be associated with the significant decrease in the
level of CRP and proteinuria due to anti-hyperlipidemic and
immunosuppressive treatment given during hospitalization.
It was also determined that a positive correlation is between
CRP level and the length of stay in the hospital rather than a
statistically significant relationship (r=0.134, p=0.178).

Conclusion

The present study found that an increase in proteinuria,
deterioration in kidney functions, decrease in daily urine
volume, prolonged hospitalization and decrease in serum
albumin levels in adult NS patients are associated with
high serum CRP level and CRP level can be used as a fine
parameter for the follow-up of patients. In our study, it was
determined that the relationship between the level of CRP
and cardiac parameters measured by Echocardiography
(LAD, EA, SVPDK, EF) was not statistically significant.
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Long-term Effects of Diving on Corneal Tomography, Anterior
Chamber Depth, and Axial Length of the Eye

Sualti Dalisin Kornea Tomografisi,On Kamara Derinligi ve Gozlin Aksiyal
Uzunlugu Uzerindeki Uzun Dénem Etkileri
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Background: The aim of the study was to investigate the effects of long-term SCUBA and deep diving on corneal tomographic
parameters, anterior chamber depth, and axial length of the eye in professional divers.

Materials and Methods: This cross-sectional, comparative study comprised military divers and non-diver military personnel. The
diver group was divided into two groups, the SCUBA group, which dives up to 40 m with half-face masks, and the deep diver group,
which dives deeper than 40 m with diving helmets. Healthy military personnel who didn’t dive constituted the control group. A
complete ophthalmological examination, corneal tomography, pachymetry, anterior chamber depth, and axial length measurements
were made in all participants with a Scheimpflug camera and I0LMaster 500 partial coherence interferometry device.

Results: The SCUBA diver group consisted of 30 eyes of 15 participants, the deep diver group consisted of 60 eyes of 30 participants,
and the control group consisted of 80 eyes of 40 participants. The median diving time was 10.00 years in the SCUBA diver group,
while in the deep diver group, it was 10.50 years. The anterior chamber depth value showed a statistically significant decrease in
the SCUBA diver group compared to the control group (p=0.018). The y-coordinate of the corneal thinnest point to the corneal apex
showed a statistically significant increase in the SCUBA diver group compared to both the control group and the deep diver group
(p=0.019). The differences in corneal keratometry, Q value, astigmatism, thinnest pachymetry, and axial length measurements were
not statistically significant between the groups (p>0.05).

Conclusion: The significant decrease in the anterior chamber depth, together with the increase in the y-coordinate of the thinnest
point suggested a positive pressure effect on the cornea in diving groups, especially in the SCUBA group. However, none of the eyes
showed loss of visual acuity and/or abnormal findings on the ophthalmological examination.

Keywords: Anterior chamber depth, anterior ophthalmic parameters, cornea, deep diving, eye, SCUBA

Amag: Bu calismanin amaci, profesyonel dalgiglarda uzun siireli SCUBA ve derin dalisin kornea tomografik parametreler, 6n kamara
derinligi ve gozln aksiyel uzunlugu tzerindeki etkilerini aragtirmakti.

Gereg ve Yontemler: Bu kesitsel, karsilastirmali calisma, askeri dalgiglar ve dalgig olmayan askeri personeli icermekteydi. Dalgi¢ grubu,
yarim yiiz maskeleri ile 40 metreye kadar dalan SCUBA grubu ve kasklarla 40 metreden daha derine dalan derin dalgic grubu olarak iki
gruba ayrildi. Dalis yapmayan saglikli askeri personel kontrol grubunu olusturdu. Tim katilimcilara tam g6z muayenesi, Scheimpflug
kamera ve |IOLMaster 500 parsiyel koherens interferometri cihazi ile, kornea tomografisi, pakimetri, 6n kamara derinligi ve aksiyal
uzunluk olcumleri yapildi.

Bulgular: SCUBA dalgic grubu 15 katilimcinin 30 gozlinden, derin dalis grubu 30 katilimcinin 60 goziinden ve kontrol grubu 40
katilimcinin 80 goziinden olustu. SCUBA dalgi¢ grubunda ortanca dalis stiresi 10,00 yil iken, derin dalgi¢ grubunda ortanca dalis
siiresi 10,50 yil oldu. On kamara derinlik degeri SCUBA dalgi¢ grubunda kontrol grubuna gére istatistiksel olarak anlamli bir azalma
gosterdi (p=0,018). Kornea en ince noktasinin kornea apeksine olan y-koordinati, SCUBA dalgi¢ grubunda hem kontrol grubu hem
de derin dalgi¢ grubuna gore istatistiksel olarak anlamli bir artis gosterdi (p=0,019). Gruplar arasinda korneal keratometri, O degeri,
astigmatizma, en ince pakimetri ve aksiyel uzunluk 6l¢limlerindeki fark istatistiksel olarak anlamli degildi (p>0,05).

Sonug: On kamara derinligindeki belirgin azalma, en ince noktanin y-koordinatindaki artisla birlikte dalis gruplarinda, 6zellikle SCUBA
grubunda kornea Ulzerinde pozitif bir basing etkisi oldugunu gosterdi. Ancak hicbir gozde gérme keskinligi kaybi ve/veya oftalmolojik
muayenede anormal bulgular saptanmadi.

Anahtar Kelimeler: On kamara derinligi, 6n oftalmik parametreler, kornea, derin sualti dalisi, g6z, SCUBA
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Introduction

Diving is a profession practiced in fields such as
military, scientific, search and rescue. It is also an activity
done as underwater photography and sports. The number
of professional and amateur divers is increasing all over
the world and in Tirkiye.

During diving activity, exposure to increased ambient
pressure at an undersea level can cause medical problems
in many organs, especially in the respiratory system and
the eye (1,2,3,4). Ocular barotrauma is one of the main
diving issues in ophthalmology (5,6,7,8). According to
Boyle’s law, the volume of a certain quantity of gas
is inversely proportional to the absolute pressure (9).
Air-filled organs and tissues decrease in volume as the
pressure increases. The aqueous liquid and vitreous gel
protect the eye against barotrauma in the absence of any
mask in front of the eye. With a mask, an air-filled chamber
forms in front of the eyes. This chamber is susceptible
to pressure changes under the sea level. As the depth
increases under the sea, the exposed pressure to the mask
will also increase (9). Thus, the volume and pressure of
the chamber formed by the mask will also change. It is
expected that these changes will also affect the eyeballs
forming a wall of the chamber. This effect results in ocular
barotrauma.

Equipment technology is also being improved day
by day to protect divers from both life-threatening
decompression sickness and potential adverse effects on
the eyes and other organs. In SCUBA diving, which is up to
40 m deep, half-face masks that cover the eyes and nose or
full-face masks where the whole breathing is done inside
the mask are used. However, in deeper dives, only full-
face masks or diving helmets are used. Because they have
different designs, they will be affected by pressure and the
gas content differently. This study aimed to investigate the
effects of long-term SCUBA and deep diving on corneal
tomographic parameters, anterior chamber depth (ACD),
and axial length (AL) of the eye in professional divers.

Material and Methods

This cross-sectional study was approved by the
Ethical Committee of the University of Health Sciences
Turkiye (date: 16.02.2023, number: 23-13) and conducted
according to the criteria of Helsinki Declaration. Written
informed consent was obtained from all participants.

The study consisted of military divers and non-diver
military personnel referred to the outpatient clinic of
the ophthalmology department for routine periodic eye
examinations. The diver group was divided into two

groups as the SCUBA group, which dives up to 40 m, and
the deep diver group, which dives deeper than 40 m.
Healthy military personnel who didn’t dive constituted the
control group. According to the criteria for being military
personnel, all participants were individuals with less than
1 D of a refractive error and no other ophthalmological
disorders. Individuals who had undergone any procedure
including refractive surgery on the cornea and had any
history of intraocular surgery were excluded from the
study. Other exclusion criteria were smoking and presence
or history of any systemic disease, including hypertension.

Visual acuity and intraocular pressure measurements,
slit-lamp and fundus examinations were performed
on each participant. Corneal tomography, pachymetry,
and anterior chamber measurements were made with
a Scheimpflug tomography device (Pentacam, Oculus®,
Germany). I0LMaster 500 device (Carl Zeiss Meditec
AG, Jena, Germany) was used for the AL measurement
Keratometry (K) 1, K 2, K mean, astigmatism, maximal K
(within 6 mm diameter), Q value (corneal asphericity
value), thinnest pachymetry, and the y-coordinate of the
thinnest point to the corneal apex were recorded from the
corneal tomographic measurements (Figure 1). ACD was
another parameter obtained from the Scheimpflug device
(Figure 1). Corneal tomography parameters evaluated in
the study are described in Table 1.

The SCUBA diver group used half-face masks that
covered the nose and upper face area, but with a
breathing apparatus in the mouth as a separate part from
the mask. The deep diver group used diving helmets, with
full breathing within the helmet, covering the entire face,
including the mouth. Annual dive hours were recorded for
each participant in both diver groups.

Statistical Analysis

Data were analyzed with IBM SPSS V23. The
Kolmogorov-Smirnovand Shapiro-Wilk tests for conformity
to normal distribution were examined. Independent two-
sample t-test was used to compare normally distributed
data according to paired groups,and Mann-Whitney U test
was used to compare non-normally distributed data. The
Kruskal-Wallis test was used to compare the data that
were not normally distributed according to groups of three
or more, and multiple comparisons were examined with
the Dunn test. One-Way Analysis of Variance was used to
compare normally distributed data according to groups of
three or more, and multiple comparisons were examined
with Duncan’s test. The relationship between non-normally
distributed data was used with Spearman’s rho correlation
coefficient. Analysis results were presented as mean *
standard deviation and median (minimum-maximum) for
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quantitative data, and frequency (percent) for categorical
data. Significance level was taken as p<0.05.

Results

The study compared three groups; the SCUBAdiver group,
the deep diver group and the control group. The SCUBA
diver group consisted of 30 eyes of 15 participants,the deep
diver group consisted of 60 eyes of 30 participants,and the
control group consisted of 80 eyes of 40 participants. All
participants were male military personnel. The mean age
was 33.40%6.32 years in the SCUBA diver group, 34.30+7.95
years in the deep diver group and 33.66£6.06 years in the
control group. There was no statistical difference between
the ages of the groups (p>0.05). All participants had 20/20
of uncorrected visual acuity. The median diving time as years

was 10.00 (2.00-22.00) years in the SCUBA diver group,while
in the deep diver group, the median was 10.50 (2.00-30.00)
years. There was no statistical difference in the diving time
as years between the groups (p=0.935). Consistently, there
was no significant difference in the total diving time as
hours between groups [400.00 (20.00-950.00) hours in the
SCUBA diver group and 275.00 (50.00-2000.00) hours in the
deep diver group as the median] (p=0.356).

When the corneal K 1,K 2,K mean and K max values were
compared between the groups, no statistically significant
difference was observed (p>0.05) (Table 2). There was no
statistically significant difference between the groups in the
comparison of astigmatism and Q value (p>0.05) (Table 2).

While there was no difference between the groups in
the comparison of corneal thicknesses, the y-coordinate
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Figure 1. The image of the Pentacam 4-maps refractive screen. The data from the Pentacam measurement are displayed on the image

Table 1. Parameters obtained from the corneal tomography measurements

Parameter Description

ey (K 1) anterior cornea.

The curvature-related refractive power of the major flat meridian in the central 3 mm of the

ey 2 (< 2) anterior cornea.

The curvature-related refractive power of the major steep meridian in the central 3 mm of the

Mean keratometry (K mean)

The arithmetic means of the K 1 and K 2 values.

Astigmatism

The value of astigmatism in the central 3 mm of the cornea.

Q value

The asphericity value of the central 6 mm of the cornea, between -0.25 and -0.50 in normal eyes.

Maximum K (K max) cornea

The maximum curvature-related refractive power in the any point of the central 8 mm of the

Thinnest pachymetry

The minimum value of the corneal thickness within central 8 mm of the cornea.

Y-coordinate of the thinnest point

The vertical coordinate of the thinnest point relative to the corneal apex.

Anterior chamber depth

of the crystalline lens.

The distance from the posterior surface of the corneal apex to the center of the anterior surface
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Table 2. Comparisons of the SCUBA diver, deep diver and control groups

SCUBA diver group Deep diver group Control group
n=30 n=60 n=80 Testst. | p
Mean £ SD Median Mean £ SD Median Mean £ SD Median
- (min-max) - (min-max) - (min-max)
41.95 42.20 42.15 q
K1 (D) 42.53%1.37 (40.60-45.70) 42.30£1.47 (38.50-45.10) 42.47%1.78 (39.40-52.50) 0.129* | 0.937
42.80 42.80 43.00 2
K 2 (D) 43.16%1.49 (41.10-46.60) 43.10£1.57 (40.00-46.20) 43.12%1.43 (40.30-46.50) 0.003 0.958
42.35 42.40 42.55 2
K 'mean (D) 42.83%1.42 (40.90-46.10) 42.68+1.53 (38.80-45.60) 42.72%1.41 (38.90-45.70) 0.074? | 0.786
Qalee -0.23+0.09 02 -0.23+0.13 E(00284) = -0.26%0.12 U2 3.266' | 0.195
’ : [(-0.06) - (-0.48)] ’ : ’ ’ ’ [(-0.03) - (- 0.61)] ’ ’
(-0.69)]
Astigmatism 0.60 070 0.80
+ ) + L o ! 1
(D) 0.66x0.25 (0.40-1.30) 0.77+0.41 (0.10-2.00) 0.78+0.45 (0.10-2.10) 1.821 0.402
43.25 43.40 43.40 q
K 'max (D) 43.66%1.73 (41.30-48.70) 43.60+1.64 (40.10-46.70) 43.67%1.48 (40.70-48.80) 0.133 0.936
Thinnest
pachymetry 537.50
545.00 534.00
+ = - = g
(um) 547.03+37.21 (479.00-638.00) 537.17+30.20 (476.00 537.35%37.19 (475.00-633.00) 1.540 | 0.463
605.00)
Y-coordinate 061 -0.52 -048
of TP -0.62#0.25 Y v 5 -0.47%0.19 [(-0.12) - -0.48+0.22 . o . | 7935 | 0.019
(mm) [(-0.14) - (-1.19)] (-1.05)]* [(0.00) - (-1.09)]
2.94 3.10 3.14
=+ b + ab + a 2
ACD (mm) 3.03+0.28 (2.50-3.48) 3.05%0.30 (2.47-3.78) 3.16%0.30 (2.35-3.82) 5.707 0.018
23.54 23.76 2391 q
AL (mm) 23.67+0.61 (22.88-25.22) 23.86%0.69 (22.17-25.73) 23.83%0.65 (22.50-25.43) 3.280 | 0.194
SD: Standard deviation, Test st.: Test statistics, K: Keratometry, D: Diopter, TP: Thinnest point, ACD: Anterior chamber depth, AL: Axial length, *Kruskal-Wallis H test,
20One-Way Analysis of Variance, **There is no difference between groups with the same letter

of the thinnest point on the cornea showed a statistically
significant increase in the SCUBA diver group compared to
both the control group and the deep diver group (p=0.019)
(Table 2).

The ACD value showed a statistically significant
decrease in the SCUBA diver group compared to the control
group (p=0.018). Although the ACD value in the deep diver
group was much lower than the control group, there was
no statistically significant difference between the deep
diver group and either the control group or the SCUBA diver
group (p>0.05) (Table 2).

When the AL of the eyes were compared, although they
were shorter in the SCUBA diver group than in the deep diver
and control groups, the differences were not statistically
significant (p>0.05) (Table 2).

No significant correlation was found between the
y-coordinate value of the thinnest point and the diving time

(r=-0.164; p=0.122). However, a negative correlation was
found significantly between diving time and ACD (r=-0.240;
p=0.023).

Discussion

To the best of our knowledge, this is the first study to
examine the effects of diving on the anterior segment
parameters of the eye in a long-term and real-life context.
While human beings live on the earth, they are exposed to
the ambient pressure created by the combined dispersed
gases of equal weight in the atmosphere. At sea level, this
exposed pressure is called one atmosphere absolute (ATA).
This is natural and ideal for human life. In the environment
where diving activity takes place, human are exposed to
pressure above one ATA at the undersea level and this
pressure increases as the depth increases. The body’s



Hamidiye Med J 2023;4(2):117-122
Kayhan and Demir. Diving Effects on Anterior Ophthalmic Parameters

response to pressure changes in the environment depends
on the anatomy of the organ (10). The size of a liquid-filled
or solid organ will not change with pressure. However,
gas-filled, elastic-walled organs gradually compensate for
pressure changes with volume changes,according to Boyle’s
law. Since the eyeballs contain aqueous and vitreous fluids,
they will not be affected by changes in pressure below sea
level. However, the use of masks, which is an indispensable
equipment in diving, changes this situation. Masks create an
air-filled space in front of the eyeballs, thus creating a new
situation in which they will act from the changing pressure.

The study compared two groups of divers who dived
at different depths and with different equipment to each
other and to a control group of similar demographic and
physiological characteristics who did not dive. The SCUBA
diver group contained cases diving up to 40 m and used half-
face masks covering upper half of the face with the nose and
without the mouth. The deep diver group consisted of cases
diving more than 40 m and used diving helmets covering
the entire face including the nose and mouth. The two types
of the masks form chambers with different physiological
properties (11). In a half-face mask, a mouth breathing
apparatus is used separately from the mask and the diver
is only able to exhale into the mask (11). When the diver
inhale and exhale through the separate mouthpiece during
diving,negative pressure and related ocular barotrauma will
occur inside the mask according to Boyle’s law (11). With a
diving helmet, the diver can both inhale and exhale into the
helmet. Thus, it is easier to balance the gas pressure with
the aid of a regulator, with a breathing environment close
to normal conditions.

The present study showed that ACD of the eye was
significantly reduced in the SCUBA diver group compared
to the control group. ACD in the deep diver group was also
lower than in the control group, higher than the SCUBA diver
group, but the differences were not statistically significant.
The half-face mask is expected to create negative pressure
inside the maskand avacuum effect onthe eyeballs.However,
the decrease in ACD revealed by the study suggests the
effect of positive pressure on the cornea. A previous study
stated a reduction in ACD with swimming googles but that
study showed a short-term change and reversibility after the
removal of the googles (12). The diver groups in the present
study consisted of professional divers. Because these divers
were trained in exhaling through their noses to balance the
undesirable negative pressure, a negative pressure effect
could not be observed in the results of the study. It can
even be thought that these divers exhale more and create
positive pressure in the mask to avoid negative pressure
during descent. The positive pressure with diving helmets
complies with the laws of physics. Prolonged exposure to

the positive pressure may cause flattening of the cornea
and can reduce anterior chamber depth. The other finding in
the study is that ACD values are negatively correlated with
the diving hours. ACD value decreased as the diver’s diving
time increased.

Another finding in the study suggesting the flattening
effect of positive pressure on the cornea is the decrease
in central K values. The median values of K mean and
astigmatism were the lowest in the SCUBA diving group,
the deep diving group and the control group were followed
it (K mean,42.35 D, 42.40 D, 42.55 D; astigmatism, 0.60 D,
0.70 D, 0.80 D, respectively) although the differences were
statistically insignificant.

A statistically significant variable in the study was the
y-coordinate of the corneal thinnest point. This data shows
the distance of the thinnest point of the cornea from the
geometric center. In ectatic disorders of the cornea such as
keratoconus, it is seen that the thinnest point moves away
from the geometric apex and shifts towards the inferior
and temporal (13,14). There are many studies showing that
rubbing the eyeballs,thus pressing and flattening the cornea,
plays an important role in the etiology of keratoconus
(15,16,17). The current study found the lowest y-coordinate
of the thinnest point in the control group (-0.48), but it
increased to -0.52 in the deep diver group,and -0.61 in the
SCUBA diver group, demonstrating the highest shift of the
corneal vertex in the last group. This finding supports the
theory of positive pressure on the eye in the SCUBA diver
group, in line with the reduction in ACD.

AL measurements were parallel to ACD measurements,
with the highest AL in the control group and the lowest
AL in the SCUBA diver group, but the differences were not
statistically significant.

The results of the present study showed that, although
not statistically significant, the cornea was the thickest in
the SCUBA diver group, followed by the deep diver group
and the control group, respectively. Deleu et al. (18) found an
increase in corneal thickness after 30 and 60 min of SCUBA
diving and they suggested that this may be due to ocular
barotrauma. On the contrary, Maverick et al. (19) reported
that although they detected a minimal decrease in corneal
thickness in their measurements after 20 minutes of SCUBA
diving in 12 eyes,there was no significant change.Jiménez et
al. (20) in their experimental study with swimming goggles,
did not detect a significant change in corneal thickness in
their measurements about 5 minutes with the goggles and
2 minutes after taking them off. All these studies are on the
short-term effects of SCUBA diving or swimming goggles
and are not based on long-term and real-life data like the
current study.
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Conclusion

The results of the study revealed a significant difference
in ACD and the y-coordinate of the thinnest point, with the
highest difference in the SCUBA diver group. The decrease in
ACD correlated with the increase in diving time.The decrease
in ACD, together with the increase in the y-coordinate of
the thinnest point and the decrease in the K mean values,
suggest a positive pressure effect on the cornea. Because
the participants in the study group were professional and
well-trained, they managed to protect their eyes from
the possible side effects of diving. Despite the significant
differences in some variables obtained in the study, none
of the participants had any visual symptoms. No abnormal
findings were detected in the ophthalmologic examinations.
For this reason, it is thought that the good training of divers
and the use of advanced equipment minimize the effect of
diving activity on the cornea and other anterior segment
parameters in real-life practice.
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Protective Temporary Vesicostomy in Children: Evaluation of 23
Patients

Cocuklarda Gegici Koruyucu Vezikostomi: 23 Hastanin Degerlendirilmesi

® Gokhan Demirtas, ® Suleyman Tagci, ® Bilge Karabulut, ® Tugrul Huseyin Tiryaki

University of Health Sciences Tiirkiye, Ankara City Hospital, Clinic of Pediatric Urology, Ankara, Tiirkiye

ABSTRACT

Background: Vesicostomy in children is a surgical procedure performed to temporarily empty the bladder. It is usually performed to
protect upper urinary tract function in patients with neuropathic bladder,and bladder outlet obstruction. This study aims to evaluate
the results of patients who had vesicostomy in the study center within ten years.

Materials and Methods: We evaluated retrospectively the treatment results and complications of vesicostomy on twenty-three
children who were operated in our center from 2009 to 2019.

Results: There were sixteen (69%) boys and seven (31%) girls. Their mean age was 4.74+4.67 (1 month-16 year) years old when they
underwent vesicostomy. Twelve (52.2%) of them had neurogenic bladder and one (4.3%) of them had an intact neuronal pathway
which is defined as dysfunctional voiding. Six (26.1%) boys had posterior urethral valves, prune belly syndrome in two boys (8.7%)
and vesicoureteral reflux in two patients. All patients had severe hydroureteronephrosis before vesicostomy. After the operation,
upper urinary tract dilatation improved in nineteen patients. The creatinine level reduced after vesicostomy in 18 patients. Sixteen
patients needed additional surgery. Complications after vesicostomy were stoma stenosis in two patients, mucosal prolapse in one
patient (5.05%), dermatitis in two patients, and febrile urinary tract infection in two patients. Two patients needed vesicostomy
revision.

Conclusion: In selected patients, vesicostomy is beneficial to prevent upper urinary tract deterioration and stabilize renal function.
Nevertheless, most of children need for additional major surgery.

Keywords: Vesicostomy, renal function, children, urinary tract infection

Amac: Cocuklarda vezikostomi mesanenin gegici olarak bosaltilmasini saglamak icin uygulanan bir cerrahi islemdir. Noropatik
mesane ve mesane ¢ikim obstriksiyonu olan hastalarda genellikle Ust idrar yolu fonksiyonunu korumak icin yapilir. Calismamiz on
yil icinde vezikostomi uygulanan hastalarin sonuglarini degerlendirmeyi amaglamaktadir.

Gereg ve Yontemler: 2009-2019 yillar arasinda merkezimizde opere edilen 23 cocukta vezikostominin tedavi sonuglarini ve
komplikasyonlarini retrospektif olarak degerlendirdik.

Bulgular: On alti (%69) erkek ve yedi (%31) kiz hastanin vezikostomi yapildiginda ortalama yaslari 4,74*4,67 (1 ay-16 yas) idi. On
ikisinde (%52,2) norojenik mesane, birinde (%4,3) néronal yolagi saglam olan disfonksiyonel iseme s6z konusu idi. Alti (%26,1) erkek
gocukta posterior Uretral valy, iki erkek cocukta (%8,7) prune belly sendromu ve iki hastada vezikoureteral reflii mevcuttu. Tim
hastalarda vezikostomi oncesi siddetli hidroureteronefroz vardi. Ameliyat sonrasi 19 hastada Ust Uriner sistem dilatasyonu dizeldi.
On sekiz hastada vezikostomi sonrasi kreatinin dizeyi diistti. On alti hastanin ek cerrahiye ihtiyaci vardi. Vezikostomi sonrasi gelisen
komplikasyonlar iki hastada stoma stenozu, bir hastada (%5,05) mukozal prolapsus, iki hastada dermatit ve iki hastada atesli idrar
yolu enfeksiyonu idi. iki hastada vezikostomi revizyonu gerekti.

Sonug: Secilmis hastalarda vezikostomi, Ust Uriner sistem bozulmasini énlemek ve bdbrek fonksiyonunu stabilize etmek icin
faydalidir. Bununla birlikte, cogu ¢ocugun ek major cerrahiye ihtiyaci vardir.

Anahtar Kelimeler: Vezikostomi, renal fonksiyon, cocuk, driner sistem enfeksiyonu

Address for Correspondence: Gokhan Demirtas, University of Health Sciences Tirkiye, Ankara City Hospital, Clinic of Pediatric Urology, Ankara, Ttirkiye
Phone: +90 506 634 02 17 E-mail: drgokhandemirtas@gmail.com ORCID ID: orcid.org/0000-0003-0787-2330
Received: 26.02.2023 Accepted: 31.05.2023

@@@@ ©Copyright 2023 by the University of Health Sciences Ttirkiye, Hamidiye Faculty of Medicine / Hamidiye Medical Journal is published by Galenos Publishing House.
DM | censed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.

123


https://orcid.org/0000-0003-0787-2330
https://orcid.org/0000-0002-5763-8916
https://orcid.org/0000-0002-5113-7467
https://orcid.org/0000-0002-9544-1137

124

Hamidiye Med J 2023;4(2):123-127
Demirtas et al. Temporary Vesicostomy in Children

Introduction

Vesicostomy is a simple, well-tolerated, and reversible
procedure that provides temporary drainage of the bladder
and is rarely used as a surgical procedure in children (1).
It is usually performed to protect upper urinary tract
function in patients with neuropathic bladder,and bladder
outlet obstruction (1,2,3,4). Vesicostomy is not a first-
line treatment modality in pediatric urological practice.
If conservative treatment modality fails, vesicostomy is
performed to stabilize kidney function, prevent urinary
tract infection and save time for definitive surgery
(1,2). Conservative treatment may include; medicine for
relaxing the bladder, clean intermittent catheterization
(CICQ), botulinum toxin injection, subureteric injection and/
or valve ablation.

Generally, after upper urinary system stabilization,
vesicostomy closure is planned with a definitive surgery.
There is a controversy about the effect of vesicostomy on
bladder capacity and function. If drainage is performed
with vesicostomy for a long time, it is seen that the bladder
capacity is reduced and definitive surgery becomes very
difficult or impossible (5,6). Therefore, the timing of
vesicostomy closure is very important. However, some
authors claim that vesicostomy has no negative effect on
the bladder function and reduces the need for definitive
surgery in patients (1,2,3,7,8,9).

In this retrospective study, we evaluated effect of
the vesicostomy on renal function, ultrasonography
appearance of the upper urinary tract, and complications
of vesicostomy on children in a 10-year period.

Material and Methods

Twenty-three  children  underwent  cutaneous
vesicostomy at our clinic from January 2009 to December
2019. Medical records of the patients were evaluated
the records retrospectively after the approval of the
Hospital Ethics Committee of University of Health
Sciences Turkiye, Ankara City Hospital (E2-21-799). The
indications for vesicostomy in our clinic were bilateral
severe hydroureteronephrosis with decreased renal
parenchymal thickness, worsening kidney function with
hydronephrosis despite optimum medical treatment
using CIC and anticholinergic drugs and patients who
cannot be performed CIC due to hypersensation, urethral
anatomy, or age. First line therapies such as intermittent
catheterization and anticholinergic drugs failed in all
patients in this series.

The Blocksom technique was preferred for vesicostomy
in our clinic. With this technique, a small opening is made

in the lower abdomen through the bladder dome to allow
the outflow of urine. Patients age, gender, vesicostomy
indication, pre and postvesicostomy laboratory/
radiological findings, incidence of febrile urinary tract
infection, and complications were recorded from hospital
records. Before deciding to close the vesicostomy, bladder
capacity was measured and voiding cystourethrography
was performed in all patients.

Statistical Analysis

Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS) Software Version 25.0
(SPSS Inc., Chicago, IL, USA). Results were evaluated using
the Wilcoxon signed-rank test and Mann-Whitney U test.
Any p-value <0.05 was considered significant.

Results

Twenty-three patients [16 (69%) boys and 7 (31%) girls]
who underwent vesicostomy in our clinic included the
study. The patient’s age was between 1 month to 16 years
mean 4.74*4.67 at the time they underwent vesicostomy.
Mean length follow-up was 47.56£29.82 months with the
range 11.5 months-7.8 years.

Twelve (52.2%) of them had neurogenic bladder
due to neural tube defects, and one (4.3%) of them had
dysfunctional voiding without neurologic problem. Six
(26.1%) boys had posterior urethral valves (PUV) and
two boys (8.7%) had prune belly syndrome. Two patients
(8.7%) had vesicoureteral reflux (VUR). These two patients
are under one year old with unremitting urinary tract
infection and one of them had solitary kidney (Table 1).

Severe hydroureteronephrosis was noted in all
patients before vesicostomy. The right kidney anterior
posterior diameter decreased in 18 patients, stayed

Table 1. Demographic values

n %
Gender (n=23) Male 16 69.5
Female 7 30.5
Neurogenic bladder 12 52.2
Dysfunctional voiding 1 43
Diagnosis (n=23) Posterior urethral valve | 6 26.1
Prune belly syndrome 2 8.7
VUR 2 8.7
Stoma stenosis 2 28.6
Postoperative Mucosal prolapsus 1 14.2
complication (n=7) Dermatitis 2 286
fUTI 2 28.6
VUR: Vesicoureteral reflux, fUTI: Febrile urinary tract infection
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stabile in five patients after vesicostomy [pre-vesicostomy
mean 20.0+18.37 mm (4-90 mm); post-vesicostomy
mean 11.05+5.35 (4-24 mm)] p=0.005; left kidney
anterior posterior diameter stayed on stable in four
patients and decreased in 19 patients [pre-vesicostomy
mean 18.89+8.69 mm (9-36); post-vesicostomy mean
13.63+5.55 mm (4-29)] p=0.002. There was no significant
difference between preoperative and postoperative
parenchymal thinning (right kidney p=0.060, left kidney
0.161) (Table 2).

Creatinine levels decreased after vesicostomy in 18
patients. Creatinine level was stable in five patients.
Mean serum creatinine levels pre and post-vesicostomy
were 1.58+0.81 mg/dL (0.45-3.64 mg/dL) and 0.93+0.54
mg/dL (0.29-1.96 mg/dL), respectively. The decrease
in creatinine level was significant after vesicostomy
(p<0.001) and remained stable during follow-up (Table
2).

A total of seven complications were encountered in
23 patients. Stoma stenosis was noted in two patients,
mucosal prolapse in one patient, dermatitis in two
patients,and febrile urinary tract infection in two patients.
Two patients needed vesicostomy revision.

Three patients underwent ureteroneocystostomy, six
patients had augmentation with appendicovesicostomy,
three patients appendicovesicostomy, three patients
PUV resection, one patient nephrectomy on follow-up.
Additional surgical procedure was performed in 16 (69.5%)
patients. Vesicostomy was closed without any problem
in 20 patients. The reason for prolonged vesicostomy in
two patients is lack of social support to adequate bladder
management and in one patient is waiting for definitive
operation. No complication was noted after vesicostomy
closure. No renal function deterioration was observed in
any patient after vesicostomy.

Discussion

Sincevesicostomy was described in the 1960s (10,11),
this technique has been used as a temporary diversion for
limited conditions until bladder function improves. Today
there is a debate going on about the role of vesicostomy for
the treatment of some issue. Vesicostomy is recommended
patients with bilateral severe hydroureteronephrosis
with decreased parenchymal thickness, worsening kidney
function and hydronephrosis despite medical treatment
using CIC and anticholinergic drugs, symptomatic
bilateral high-grade VUR, recurrent and symptomatic
urinary tract infection or patients refusing to do CIC due
to hypersensation, urethral anatomy, or age. But, since the
temporary defunctionalization of the bladder will cause
a decrease in bladder capacity (5,6) and is an incontinent
solution, vesicostomy is not a treatment option unless it is
mandatory. On the other hand, there are papers stating that
vesicostomy does not affect bladder function and resulted
increases bladder capacity and compliance (7,8,9).

Vesicostomy application in PUV patients after valve
ablation facilitates upper urinary tract drainage, resulting
in significant improvement in PUV outcome (12). On the
contrary, some authors believe that although vesicostomy
delays progression to end-stage kidney disease, no long-
term benefit was noted in the incidence of end-stage
kidney disease (13). Vesicostomy should be an option for
PUV treatment. Vesicostomy has significantly better results
in decreasing serum creatinine level, ore often dry and had
on average higher GFR compared with valve ablation (14).
In another study, primary valve ablation and vesicostomy
for PUV treatment were compared. When the one-year
creatinine level, glomerular filtration rate and grade of
hydronephrosis were evaluated, there was no significant
difference. Although there is no significant difference, they

Table 2. Comparison of the radiologic and laboratory findings

Median Min-max p
X X Pre-vesicostomy 20.0+18.37 4-90
Right kidney AP (mm) - 0.005
Post-vesicostomy 11.05+5.35 4-24
. Pre-vesicostomy 18.89+8.69 9-36
Left kidney AP (mm) - 0.002
Post-vesicostomy 13.63+5.55 4-29
Pre-vesicostomy 6.93+3.70 2-17
Right kidney parenchimal thickness (mm) 0.06
Post-vesicostomy 7.97+3.87 4-14
i i i Pre-vesicostomy 18.89+5.33 3-26
Left kidney parenchimal thickness (mm) - 0.161
Post-vesicostomy 9.05+3.55 3-15
. Pre-vesicostomy 1.58+0.81 0.45-3.64
Serum creatinin level (mg/dL) - <0.001
Post-vesicostomy 0.93+0.54 0.29-1.96
Mann-Whitney U test
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recommended vesicostomy due to less complication that
might be a better treatment choice in newborns (15).

InourseriesifuppertractdeteriorationafterPUVresection
is went on and CIC is not able to use, we prefer vesicostomy
for bladder drainage. Or if hydroureteronephrosis increases
despite CIC and overnight catheterization, we recommend
again performing vesicostomy to stabilize the renal
function. Vesicostomy was performed in six patients with
PUV in our series. On follow-up, vesicostomy closed in all
patients with PUV. UNC was performed in a PUV patient
as an additional surgical procedure. Upper urinary tracts
stabilized in all PUV patients after vesicostomy. Vesicostomy
was used temporarily for stabilization of renal functions
before major surgery in neurogenic bladder cases in our
series. Patients underwent augmentation cystoplasty and
appendicovesicostomy after stabilization. In the literature,
initial vesicostomy is performed in infants younger than six
months old with primary bilateral high-grade VUR (16,17).
In this series two patient under one year old with recurrent
urinary tract infection underwent vesicostomy for primary
VUR. Vesicostomy was used in these two patients, one of
them had solitary kidney, which could not be stabilized with
medical therapy and was closed after one year of age when
UNC was performed.

The most important problem in cases with vesicostomy
is the decrease in bladder capacity over time. It becomes
very difficult or impossible to perform definitive surgeries
to bladder with reduced capacity. Therefore, harm-benefit
balance should be carefully considered in patients with
vesicostomy.In our series,noreducing in bladder capacity has
been noted in patients with PUV. Patients with neurogenic
bladder and primary VUR, had already low bladder capacity
pre-vesicostomy. There are not bladder capacity decreasing
except one in our series. Additional surgical procedures
were performed without problems in all patients. While
low bladder capacity is not a problem with planned bladder
augmentation in patients, in patients who are scheduled
for antireflux surgery due to primary VUR should be very
careful. Severe hydroureteronephrosis improved in 19
patients after vesicostomy, stable in four patients. Serum
creatinine level decreased after vesicostomy in 18 patients.
However, there is no improvement in parenchymal thinning
after vesicostomy. Vesicostomy cannot reduce additional
major surgeries in our series. Major surgery was required in
70% of our patients.

Conclusion

Vesicostomy should be performed as a temporary
treatment option to protect the upper urinary system in
a selected group of patients with neurogenic bladder

and bladder outlet obstruction. This is a simple,
reversible, uncomplicated, and well-tolerated procedure.
Serum creatine level and upper urinary tract dilatation
showed a significant improvement after vesicostomy.
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Quality Data and Errors in a Tertiary Microbiology Laboratory
(2017-2020): “The Good, the Bad and the Ugly”

Uclincii Basamak Bir Hastanenin Mikrobiyoloji Laboratuvarinda Kalite Verileri
ve Hatalar (2017-2020): “lyi, K6tii ve Cirkin”
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Background: In the last century, tremendous developments have happened in laboratory medicine. Even though laboratory errors
have declined and quality standards have been defined concordant with technological developments, their routine and continuous
monitoring has become main part of laboratory medicine. The aim of this study was to investigate contamination rates, specimen
rejection and quality analysis of a microbiology laboratory of a tertiary hospital in a 4-year period.

Materials and Methods: Specimens of Balikesir Atatlirk City Hospital in 2017-2020 that were sent to microbiology laboratories
were retrospectively evaluated regarding rejection rates, rejection reasons, blood culture (BC) quality and contamination rates, urine
culture (UC) contamination rates. Rejection analysis and contaminations were divided according to rejection reasons and hospital
services.

Results: A total of 1,862.038 samples were sent to microbiology laboratory in a 4-year period. Reasons of over 80% of specimen
rejections were inappropriate specimen, inappropriate containers, insufficient specimen, and missing sample and/or test request,
respectively. Outpatient and internal medicine services covered the majority of rejections, but rejections were significantly lower
in intensive care units (ICUs) and surgical services (p<0.001). 68.5% of all UC contaminations were detected in outpatient services.
The difference of UC contamination rates regarding years (p=0.846) and services (p=0.182) were not significant. 72.8% of BC
contaminations were sourced from ICUs. The difference of BC contamination rates regarding years (p=0.630) and services (p=0.630)
were not significant. False positivity of BCs was 1.1%, failures of first notification were £0.1%, and gram staining-final identification
agreement rate was 94.3%. One-vial BC rate was 3.8%, with the majority of neonatal cases (>90%).
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Conclusion: Although our rejection and quality rates are below the highest thresholds of quality criteria, a need of training and
organization in outpatient units was clear. Similar impropriety was observed in UC contaminations with the same units. BC
contaminations in ICUs are thought to be sourced from inappropriate indwelling catheter care.

Keywords: Quality indicators, laboratory medicine, clinical laboratories, quality control, contamination

Amag: Son yiizyil laboratuvar tibbinda muazzam gelismelere sahne olmustur. Her ne kadar teknolojik gelismelerle laboratuvar
testlerindeki hatalar anlamli sekilde azaltilmis ve kalite standartlari belirlenmis olsa da, bunlarin rutin izlemi laboratuvar tibbinin
temel unsuru haline gelmistir. Bu calismadaki amag, dort yillik suiregte tiglincii basamak bir hastanenin mikrobiyoloji laboratuvarinin
kontaminasyon, numune reddi ve kalite analizini degerlendirmektir.

Gereg ve Yontemler: Balikesir Atatlirk Sehir Hastanesi’nin 2017-2020 yillari arasinda mikrobiyoloji laboratuvarlarina gonderilen
numunelerinin red orani ve red sebebi ile kan kiltiru kalite ve kontaminasyon oranlari ve idrar kultlrd numunelerinin kontaminasyon
oranlarina retrospektif olarak bakilmistir. Red analizleri ve kontaminasyon oranlari red sebebine ve hastane birimlerine gore
dizenlenmistir.
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Bulgular: Mikrobiyoloji laboratuvarlarina dort yil icerisinde toplamda 1,862.038 laboratuvar numunesi ulasmistir. Numune redlerinin
%80’inden fazlasinin sebepleri sirasiyla, uygunsuz numune, uygunsuz numune kabi, yetersiz numune, kayip numune/uygunsuz test
istemi seklindedir. Ayaktan hasta Unitelerinden ve i¢ hastaliklari servislerinden gelen numuneler redlerin gogunlugunu olustururken,
yogun bakimlardan ve cerrahi servislerden gelen numunelerde red anlamli sekilde daha azdir (p<0,001). idrar kiiltiirlerinin tiim
kontaminasyonlarinin %68,5'i ayaktan hasta servislerinde goriildii. idrar kiiltiirlerinde yillara gére (p=0,846) ve servislere gore
(p=0,182) kontaminasyon oranlari anlamli bulunmadi.Toplam kan kilturd kontaminasyonlarinin %72,8'i yogun bakim Unitelerindendi.
Kan kiltirlerinde yillara gore (p=0,630) ve servislere gore (p=0,630) kontaminasyon oranlari anlamli bulunmadi. Kan kiltirlerinde
yalanci pozitiflik %1,1, pozitifligin ilk bildirimindeki hatalar £%0,1 ve gram boya-son tanimlama uyum orani %94,3’tu. Tek sise kan
kulturl orani %3,8°di ve ¢ogunlukla neonatal olgulardi (>%90).

Sonug: Her ne kadar numune red oranlari kalite standartlarinda belirtilen sinirlarin altinda kalsa da, ayaktan hasta Unitelerinde
numune yonetimi hususunda egitim ve duzenleme gerekliligi agiktir. Ayni birimlerde benzer uygunsuzluk idrar kiltiri
kontaminasyonunda da gorulmektedir. Yogun bakim unitelerindeki kan kiltliri kontaminasyonunun yetersiz invazif kateter

bakimindan kaynaklandigi distnulmektedir.

Anahtar Kelimeler: Kalite indikatorleri, laboratuvar tibbi, klinik laboratuvar, kalite kontrol, kontaminasyon

Introduction

Advanced technological and scientific improvements
have created a massive alteration in diagnostic methods
that have directly affected the design and spectrum of
clinical laboratories. Such widening landscape of clinical
laboratories also caused a specificevolution in their accuracy
and qualityinformation.Introduction of computers,advanced
automization and utilization of informatics have yet resulted
with simplifying quality control (QC) measures, however, the
need to control and improve quality in clinical laboratories
has concordantly grown due to possibly increasing numbers
of types of various tests. Furthermore, the parameters that
have to be checked in QC measures have additionally
grown with the increasing understanding of the tests due
to various scientific researches (1,2). The proficiency testing/
external quality assessment programs, pre/post-analytical
and analytical quality specifications and internal quality
measures are established-but periodically and dynamically
updated- and currently in use. International/national
organisations such as the Clinical and Laboratory Standards
Institute (CLSI) publish and update documents to provide
continuous improvement and reliability on laboratory
results by establishing strict monitoring standards for QC
(2,3,4,5,6). In addition, clinical laboratories that are willing
to be internationally recognised try to gain international
and independent approvement by accreditation certificates
such as I1SO 15189. Recently, in laboratory profession, global
“acceptibility” has become a very important trend, since the
cruciality of this point was observed in the last pandemic of
Coronavirus disease-2019. Furthermore, this point actually
gives a perspective of “legal responsibility” regarding the
laboratory results (7).

The process control in clinical microbiology laboratories
has step-by-step checkpoint data from pre- to post-
analytic phases. In internationally-adapted guidelines of

Turkish Ministry of Health, these data as quality measures
of specimen rejection ratio, missing specimen ratio,
contamination in urinary and/or blood cultures (UCs, BCs)
unsuitability in internal and/or external control executions
were clearly defined. In addition, measures of positivity ratio
in total BCs, false positivity ratio in total BCs, time period
from BC positivity to first notification to the clinic, BC ratio
sampled as two or more sets, BC ratio as sampled only one
bottle, compatibility ratio of gram staining result and last
identification in BCs were stated (4,5,6). The aim of this
study was to monitor the current condition and variations
of stated measures in our clinical microbiology laboratory
in 2017-2020.

Material and Methods

Ethical approval: Approved by the Ethical Board of
Balikesir University Faculty of Medicine (date: 11 Nov 2020/
desicion number: 2020/203).

Materials and methods: Microbiological specimens of
both inpatients and outpatients admitted to Balikesir Atatiirk
City Hospital, which were obtained and sent to clinical
laboratories (immunoserology, tuberculosis, bacteriology/
mycology and virology) in 2017-2020, were included. The
data of specimens and ratios according to the criteria of
the quality of the guidelines of Turkish Ministry of Health
were retrospectively investigated (4,5,6). The data were
obtained by hospital sofware system and hospital quality
management department. There is a software system that
monitorize the sample step-by-step and the data divided
to services and different laboratories. Internal medicine
services (IMSs) include forensic medicine, family medicine,
pediatrics, adult and pediatric psychiatry, dermatology and
venereal diseases, infectious disesases, chest diseases and
pulmonology, physical therapy and rehabilitation, internal
medicine, cardiology, neurology, nuclear medicine, radiation
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oncology, radiodiagnostics, sports medicine, underwater
and hyperbaric medicine, medical genetics and medical
ecology and hydroclimatology. Surgical services (SSs)
include emergency medicine (ER), neurosurgery, general
surgery, pediatric surgery, ophthalmology, gynecology and
obstetrics, cardiac and thoracic surgery, ear-nose-throat
surgery, orthopedics and traumatology, urology and plastic,
reconstructive and aesthetic surgery departments. Intensive
care units (ICUs) include pediatric, neonatal, surgical,
cardiovascular, chest diseases and pulmonology, internal
medicine,anesthesiology and reanimation and general ICUs.

The QC of all media and BC vials was performed once a
month and QC of gram staining was performed once a week.
In the case of a new party of any of these materials, all QC
procedures according to manufacturers’ recommendations
were additionally performed.

Statistical Analysis

We statistically analyzed the research data using the
SPSS 22.0 (SPSS INC, Chicago, IL, USA) program. Categorical
variables are denoted as numbers and percentages, and we
performed a chi-square test the compare the data between
the independent groups. A p-value of <0.05 was considered
statistically significant.

Results

In a 4-year period (2017-2020),a total of 2.181.162 tests
were requested and 1.862.038 (85.4%) specimens were
sent to the clinical microbiology laboratories. Specimen
rejection analysis regarding services and reasons, UC and
BC contaminations and various BC quality parameters are
presented in Tables 1, 2, 3.

Over 80% of specimen rejections are caused because
of inappropriate specimen and/or container, insufficient
specimen, missing specimen and/or test requests. The
majority (90.7%) of the rejected specimens were sourced
from outpatient units and IMSs. However, such rejections
were particularly rare in SSs and ICUs. There was

statistically significant difference between polyclinics and
IMSs compared with SSs and ICUs (p<0.001). The nearly half
of specimen rejections (47.7%) were observed in samples
that were sent to bacteriology/mycology and virology
laboratories.

12.4% of all UCs were reported as contamination and
outpatient services had the highest rate (68.8% of all
urinary contaminations; 11.9% of all UCs from outpatient
services), which was predominantly sourced by pediatrics
and ER (52.2% of all urinary contaminations; 6.5% of all
UCs). Regarding services, 20.2% of all UCs from inpatient
services were contaminated, which’s majority was again
from pediatrics (10.5% of all urinary contaminations). The
lowest UC contamination was from infectious diseases and
urology inpatient services (1.8% of all UC contaminations).
There was not any significant difference in contamination
rates between services (p=0.182) and in addition, among
years, UC contamination rates did not show any significant
alteration (p=0.846).

22.6% of all BCs gave positive signal with a
contamination rate of 5.6%, and false positivity of 1.1%.
The alterations contamination rates regarding years was
not significant (p=0,630). Majority of contaminations were
from ICUs (72.8% of all BC contaminations, 6.7% of all BCs
from ICUs). All BCs of outpatient services were obtained
from ERs with a rate of 1.9% among all BC contaminations.
Pediatric ICUs had the highest contamination rates (45.0%
of ICU contaminations, 32.8% of all BC contaminations,
1.8% of all BCs), followed by surgical ICUs (26.1% of ICU
contaminations, 18.9% of all BC contaminations, 1.1% of
all BCs). The lowest BC contamination was from infectious
diseases and cardiovascular surgery services (2.9% of all
BC contaminations). On the other hand, all services did not
significantly differ in BC contaminations (p=0.630). Failure
in the first notification of positivity to the clinic was <0.1%,
with the Gram staining-final identification agreement as
94.3%. One vial BCs was 3.8% of BCs, which were mostly
neonatal cases (>90%).

Table 1. Specimen rejection analysis regarding reasons

Specimen rejection analysis Immunoserology | Tuberculosis 3|ar z:z:;logy/mycology/ Total In total samples (%)
Improper barcoding 30 8 56 94 0.005

Missing sample and/or test request 75 54 144 273 0.015

Inappropriate specimen 45 208 268 521 0.028

Insufficient specimen 60 128 128 316 0.017

Inappropriate containers 270 8 156 434 0.023

Inappropriate transport/storage conditions | 15 16 8 39 0.002

Other (intra- and post-analytical phases) 45 12 128 185 0.009

Total 540 434 888 1862 0.1
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Table 2. Specimen rejection analysis regarding services

X L. X Immunoserology Tuberculosis Bacteriology/mycology/virology Total*

Specimen rejection analysis
n % n % n % n %

Polyclinics (outpatient services) 432 0.07 66 0.2 573 0.2 1071 0.22
Internal medicine services 46 0.09 356 | 0.5 216 | 0.07 618 0.2°
Surgical services 31 0.6 12 0.3 40 0.05 83 0.08¢
Intensive care units 31 0.5 0 = 59 0.04 90 0.05¢
Total 540 0.08 434 0.4 888 0.1 1862 0.1
2Among outpatient,’Among internal medicine patients,°Among surgical patients,’Among intensive care unit patients, There was a statistically significant difference
between polyclinics and internal medicine services vs. surgical services and intensive care units (p<0.001)

Table 3. Contamination rates regarding urine and blood culture samples

Years 2017 2018 2019 2020 Total'?

Services n % n % n % n % n %
Urine | Intensive care units 53 5.3 170 | 100 247 | 143 313 141 783 11.8°
culture | (ICV)

(Ug Inpatient services 174 19.5 359 18.5 377 21.0 408 21.0 1318 20.2°

Outpatient services 1229 14.4 888 9.1 1250 11.3 1192 13.5 4559 11.9¢

Total 1456 13.2 1417 | 9.9 1874 12.3 1913 14.3 6660 124

Years 2017 2018 2019 2020 Total'?

Services n % n % n % n % n %
fttft?.::e Intensive care units 97 4.2 389 6.8 392 6.9 415 8.3 1293 6.7°
(BC) Inpatient services 59 3.1 180 4.6 125 3.6 84 3.2 448 3.8°

Outpatient services 13 5.6 4 2.7 7 5.5 11 7.5 35 5.3¢

Total 169 34 573 5.9 524 5.6 510 6.6 1776 5.6

2Among ICU patients,’Among inpatients,°Among outpatients, There was not statistically significance in differences of UC (p=0.846) and BC (p=0.630) contamination
rates regarding years.?There was not statistically significance in differences of UC (p=0.182) and BC (p=0.630) contamination rates regarding services

Discussion

In the last decades, advances of new technologies that
the caused massive automation of laboratory processes
have created to an increasing trend in test demands, and
accordinglyrisingamounts of test workload with increasingly
sophisticated tests. As a result, clinical laboratories perform
billions of test reports, that require maintenance of quality
on not only analytical processes, but also all steps starting
from test order to result interpretation. Quality indicators
(Qls) are beneficial tools to enable laboratories to monitor
and quantify the quality of a selected test by comparing
with a pre-defined criteria in order to optimize laboratory
perfomance. QI is an objective measure tool, which was
defined via many scientific researches and manufacturers’
investigations. Continuous monitoring, observing errors,
systematic and consistent data recording and correction
reports are the main goals to improve performance and
patient safety. Various studies indicated the numbers of Qls,
on the other hand, authorities such as CLSI, ministries of

health and ISO published different but concordant guides
to achieve the same goals: safety of patients, effectiveness,
equity, patient-centeredness, timeliness and efficiency (1,2).
In Turkiye, Turkish Ministry of Health along with board
organisations declared such guides, especially in the last
decade, which strongly recommend the steps stated above
(4,5,6). Recently, Sciacovelli et al. (8) published update on
quality specifications of the Qls, focusing on every phase
of laboratory errors, which shows the levels of ranges of
“qualifications”.

Specimen rejection and missing specimen ratios are two
of the major QlIs for microbiology laboratories. In our study,
a rate of 0.1% was observed in overall, with a particular
rejection predominance because of pre-analytical problems
(90.1%). Inappropriate specimen and/or containers and
insufficient specimen held the majority, indicating mostly
sampling issues prior to transport to laboratories. These
results are actually compatible with many studies, since
researches generally state a pre-analytical predominance
in laboratory errors (8,9,10). However, regarding each
individual indicators, all but one pre-analytical Qls of
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our laboratory showed “medium” quality, with “improper
barcoding” demonstrating “low” quality. Although these
pre-analytical errors are thought to be unrelated to the
laboratory,laboratory/diagnostic errors are actually accepted
as in five phases including pre-pre-analytic, pre-analytic,
analytic, post-analytic and post-post-analytic steps. The pre-
pre-analytic phase consists of test selection and request,
patient identification, sampling and transport to laboratory.
This phase was reported as the most “error-tic” step, since
several studies reported that over 70% of laboratory errors
were sourced from this period (9,10,11). On the other
hand, intra- and post-analytic phases had high quality,
indicating intralaboratory perfomance was at an optimum
level, in our study. Analytic phase is accepted as the least
susceptible to errors (9,10). However, clinical biochemistry
and microbiology laboratories differ at this point, since
microbiology laboratories require relatively more manual/
hand-made operations. This might elevate the numbers
of errors in microbiology, but in the last decade, with the
aggressive interventions in standardization of microbiology
laboratories by such as publishing national microbiology
standards and continuous lectures organized by public
health reference laboratories, significant experience has
been gained by microbiology professionals (12). We believe
“‘well-quality” for analytic phase was a result of this, but
unfortunately, we could not obtain any data to prove this
hypothesis, since our facility was established in 2017. On
the other hand, it was clear that bacteriology/mycology/
virology laboratories, which have relatively more manual/
hand-made operations than others, had the highest
numbers of errors in intra- and post-analytical phases. This
picture might be a clue to correctness of the hypothesis
stated above. Post-post-analytic phase actually depends
on interpretation of clinicans (9). In our laboratory, there
is a continuous commucation line with the clinicans, and
during reporting there are explanation boxes that states the
“meaning(s)” of the result. We believe that this “well-quality”
is caused by these applications.

Heavy workload is generally a disruptive issue against
achieving quality goals. ERs are “victims” of such a condition,
since in some studies it is obviously observed that majority
of the errors are sourced from there. In the analysis of
our study regarding services, outpatient units showed the
highest number of laboratory errors (57.5% of all errors). In
addition, as previously stated, specimen rejection rates were
significantly higher in polyclinics (outpatient units) and IMSs
than SSs and ICUs (p<0.001). Among outpatients, 40.3% of
errors were from ERs, which coincides 23.2% of all errors.
This is actually a huge amount, but common it is (13). The
second problematic area was IMSs, particularly pediatrics.
IMSs had 33.2% of all errors, whereas pediatrics had 21.4%

(64.4% of errors in IMSs). It must be stated that in our data
pediatric ER was included to ER category, so in assessment
of pediatrics as a whole ER+ICU+in/outpatient services,
pediatrics seems to have the majority of all errors among all
services.We believe these results obviously showed that “the
need for quick manipulation” causes pre/pre-pre analytical
problems significantly. A non-problematic process such as
blood sampling might be seriously problematic when it is
applied to minors, like the implementations in the ERs. Thus,
as previously reported (13), ERs and pediatric units cover
nearly half of the errors (44.6% of all errors). The surprising
result of our data was the ICUs (even pediatric ICUs were
included in this category), since they took generally second
line in previous studies (13). It must be noted that errors
in ICU category were mainly sourced by pediatric ones
(78.9% of ICU errors), which was totally compatible with our
assessments above.

Bloodstream infections (BSIs) are serious causes of
mortality and morbidity, that require immediate and
accurate interpretation (14,15,16). The skin preparation with
an appropriate disinfectant has a crucial role to significantly
reduce contamination. There are various disinfectant
solutions in use of such purpose, like alcoholic iodine,
aqueous povidone-iodine,alcoholic chlorhexidine and other
alcoholic antiseptics. Their superiority to each other of these
solutions was also a topic of reseach, that did not indicate
a consensus. However, it was strongly recommended to use
sterile disposable devices and application of antiseptics
also to the tops of BC vials. Independent from what kind
of disinfectant used, proper training and experience (e.g.;
dedicated BC collection teams) were particularly notified
by researchers, which was found to have a strong reducer
effect on BC contamination rates (15,16). 0% contamination
is impossible and is not desired (indicates that there is
an interpretative issue), while The American Society of
Microbiology recommends a BC contamination rate to be
<3% (14,17). However, reports from Turkiye showed a dark
picture, since many studies stated their BC contamination
findings were above this rate. A 10-year BSIs study from a
tertiary center reported a rate of 6.4%, while another center
shared it as 6.5% (14,18). Similar results were stated from
different centers even in wider studies (4.9-6.8%) (19,20,21).
Unfortunately but similarly, in our study, BC contamination
was found as 5.6%. There was not any significant reduce
in contamination rates regarding years (p=0.630), despite
our all continuous trainings in order to achieve proper
sampling. In addition, there was not any significant
difference in BC contamination rates between services
(p=0.630) (possibly due to their patient load), however, most
of the contaminations were caused from ICUs, particularly
pediatric/neonatal ICUs (72.8% of all BC contaminations,
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6.7% of all BCs from ICUs). We believe this situation is
because of the lack of proper catheter care and disinfection,
since blood sampling from indwelling catheters is seriously
common in ICUs. High level of contaminations particularly
in pediatric/neonatal ICUs, are actually an indicator of this
hypothesis, since healthcare staff usually do not prefer
to make further invasive interventions to minors, while a
catheter is in use. Higher Candida parapsilosis complex
isolation rates from these ICUs (unpublished data) is
another clue indicating this claim, since this organism is a
direct sign of catheter care (22,23).

Positivity ratio in total BCs, false positivity ratio in total
BCs,period from BC positivity to first notification to the clinic,
BC ratio sampled as two or more sets, BC ratio as sampled
onlyone bottle and compatibilityratio of gram staining result
and last identification in BCs are other parameters that are
in routine monitoring. 22.6% of all BCs gave positive signals
with a contamination rate of 5.6%, and false positivity of
1.1%. This false positivity rate is actually slightly higher
than ideal (£1%),but in our retropective analysis we found a
period of malfunction of our BC device, which covers nearly
60% of our false positivities. False positivity can even as
high as 20-50%, but this data includes contaminations too.
False positivities without any growth of microorganisms are
generally caused due to high level of leukocytes, over-filled
vials or improper incubation conditions (such as overheat).
In such cases vials should be re-inserted for routine
incubation, with a spesific warning not to leave the vials
out of the devices more than 1h (15). “First notification to
the clinic” is another criteria with a huge importance, since
early treatment has a crucial role in prognosis of patients
(24). First notifications of our laboratory are made by direct
contact with the clinic and/or hospital software that sends
a panic SMS to the responsible physician. We were unable
to discriminate the ways of notifications, however, our
notification failures were extremely rare (£0.1%), which
were mostly because of fault SMS notifications. Obtaining
two seperate sets (four vials; set: one aerobic,one anaerobic
vial) is a crucial point in order to achieve optimal isolation
rates of bacteremia/fungemia agent (except neonatal cases)
(25). Our laboratory follows this rule very strictly (one vial
3.8%, mostly neonatal cases), since except particular rare
cases, BCs without at least two vials are in rejection zone.
However, in our sectional prospective observation, it was
noticed that some of the clinics do not strictly follow ‘one
set from catheter, one set from peripheral” rule in diagnosis
of catheter-assosciated infections, which laboratory itself
could not discriminate. We could not make any comment
on the ratio of this, but it is clear that there is a need of
training in sampling procedures. In routine procedures,
gram staining has a crucial role in the first notification of

positivity. It also guides the laboratory for positive vial to be
cultivated onto additional media (25).

Compatibility of gram staining result in BCs and last
identification of the causative organism is an indicator of
the quality of gram staining and training of the laboratory
staff. The gram staining-final identification agreement was
found as 94.3%.The mostincompatibilitywas observed with
Gram-positive cocci that were reported as yeasts, followed
by Gram-negative cocobasilli that were reported as Gram-
positive bacilli. In 5 cases, polymicrobial infections were
reported as monomicrobial cases, and in one fungemia
case the organism was reported as Gram-positive cocci. In
8 cases no organism was detected in gram staining, while
yeast and Gram-negative bacilliwere isolated in cultivation.
It was very clear that there is a lack of training and
experience among laboratory staff in evaluation of gram
staining. A similar but higher concordance was found by
other centers (26). Some researchers claimed beter results
with automated gram staining evaluation (27),however we
believe this rate can be elevated by just simple training
interventions without any automated system. Of note,
gram staining and positivities were, of course, reported
to services, so that there is a possibility that they have
started an antimicrobial regimen due to these preliminary
data. However, in our investigation, it was obvious that
our infectious disease department approach especially
to coagulase negative staphylococci in a huge suspicion,
since “one vial Gram-positive cocci positivity” resulted in
antimicrobial treatment with only <1%. Thus, we believe
these faults caused only minor issues clinically, but maybe
major issues financially.

Urinary tract infections (UTIs) are one of the most
common infections in both pediatric and adult populations.
The definition of UTIs consists of a wide spectrum of
infections from asymptomatic cases to serious infections
that may cause mortal sepsis. Gram-negative bacteria,
mainly the order Enterobacterales, are the majority of
causatives, since Escherichia coli causes almost 80%
of UTls (28). Catheter-associated UTIs are the most
frequently encountered nosocomial infections, with an
elevating risk of infection concordant with the duration
of catheterization (28,29). UCs generally have the largest
piece of workload in microbiology laboratories, that can
be contaminated by periurethral, epidermal, perianal, and
vaginal microbiota, which is a serious financial cost and
delayer of diagnosis. Contamination rates differ fom center
to center,that can be even below 1% to over 40%. Sampling
procedure especially in outpatient services strictly related
with contamination rates, alongside with pre-cultivation
processes such as refrigeration (29). Studies indicated
that pediatric cases, especially under 24 months of age,
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have the highest contamination rates, probably due to
‘clean-catch” and/or “bag-catch” methodology to obtain
sample (30). Furthermore, female gender, pregnancy
and obesity were found to be significantly related with
contamination in primary care (31). In total, our UC
contamination rate was 12.4%, which can be defined as
high-medium performance regarding quality (32). There
was not any significant alteration in contamination rates
regarding both years (p=0.846) and services (p=0.182).
On the other hand, majority of the contaminations were
sourced from outpatient services (68.8% of all urinary
contaminations; 11.9% of all UCs), especially pediatrics
and ER (52.2% of all urinary contaminations; 6.5% of all
UCs). These results are actually expected, since sampling
from pediatric populations is thorny and more susceptible
to contamination as stated above. In addition, like in
BCs, “the need for rapid sampling” and “under-elective
conditions” may cause higher contaminations in ERs.
Interestingly, inpatient services showed higher amounts
of contamination than |CUs, that was possibly because of
pediatric cases,again (10.5% of all urinary contaminations).
It must be noted that 53.1% of pediatric UC orders were
done as “clean-catch” or “bag-catch” in our facility. This
rate is actually higher in reality, since some physicians
mistakenly order UCs as in routine, but the samplings
were done as ‘clean-catch” or “bag-catch”. Accordingly, the
methodology of sampling seems to be the main source
of contaminations. We believe our facility struggles about
the same issues with other centers worldwide, thus, a
programe should be organised on spesific training of
parents in obtaining proper urine samples in case of any
order of culture.

Conclusion

Here we presented QI results of our clinical microbiology
laboratory,and even though they are partially satisfactory, it
seems some urgent actions has to be taken in particular
issues. Although our rejection and quality rates are
below highest thresholds of quality criteria, a need of
training and organization in especially outpatient units is
obviously required. Similar impropriety was observed in UC
contaminations with the same units. BC contaminations
in ICUs are thought to be sourced from inappropriate
indwelling catheter care, which is a common problem in
many facilities and yet requires an emerging intervention
in our hospital.
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Discharge Creatinine Level Predicts Long-term Clinical Outcomes
in Patients with Infective Endocarditis

Enfektif Endokarditli Hastalarda Taburcu Kreatinin Degerinin Uzun Donem
Klinik Sonuclardaki Ongordiriicilugu
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Background: The impact of admission creatinine levels on long-term mortality in infective endocarditis (IE) is well known. The
relationship between discharge creatinine levels and long-term clinical outcomes of IE has not been studied yet. The goal of the
present study was to evaluate the association between discharge creatinine values and long-term unfavorable outcomes of IE.

Materials and Methods: A total of 118 IE patients were retrospectively obtained. Patients were classified two tertiles, based on
discharge creatinine levels. The high discharge creatinine group (n=39) was identified as having a creatinine level in the third tertile
(>0.93 mg/dL) and the low group (n=79) was identified as having a level in the lower two tertiles (£0.93 mg/dL) to evaluate long-
term follow-up.

Results: Long-term mortality was more frequent in the high group (33.3% vs. 11.3%, p=0.03). Although high discharge creatinine
level (>0.93 mg/dL) was found as an independent parameter of long-term mortality (odds ratio: 2.21, 95% confidence interval:
1.34-3.65 p=0.002), estimated glomerular filtration rate did not predict long-term mortality. All-cause and heart failure-associated
rehospitalization patients had higher discharge creatinine values (1.2+0.8 vs. 0.9%0.3, p=0.002 and 1.2+0.8 vs. 0.9+0.3, p=0.001,
respectively).

ABSTRACT

Conclusion: High discharge creatinine level are related to long-term mortality and rehospitalization in IE.
Keywords: Endocarditis, creatinine, mortality

Amag: Enfektif endokarditli (EE) hastalarda basvuru kreatinin dederlerinin uzun donem mortaliteye etkisi bilinmektedir. EE
hastalarinda taburcu kreatinin degerinin uzun donem klinik sonuglar ile iliskisi degerlendirilmemistir. Bu ¢calismada EE hastalarinda
taburcu kreatinin degerinin uzun dénem istenmeyen klinik sonuclarla iliskisinin degerlendirilmesi amaclandi.

Gereg ve Yontemler: Toplam 118 EE hastasi retrospektif olarak elde edildi. Hastalar taburcu kreatinin degerlerine gore iki gruba
ayrildi. Taburcu kreatinin degeri >0,93 mg/dL olan hastalar ylksek taburcu kreatinin grubu (n=39), taburcu kreatinin degeri £0,93
mg/dL olan hastalar disuk taburcu kreatinin grubu (n=79) olarak tanimlandi.

Bulgular: Yiiksek taburcu kreatinin grubundaki hastalarda uzun donem mortalite artmis olarak saptandi (%33,3 vs. %11,3, p=0,03).
Yiiksek taburcu kreatinin degeri (>0,93 mg/dL) uzun dénem mortalitenin bagimsiz belirleyicisi (olasilik orani: 2,21, %95 gliven araligi:
1,34-3,65 p=0,002) olmasina ragmen tahmini glomeriiler filtrasyon hizi uzun donem mortalite ile iliskili olarak degerlendirilmedi.
Tum nedenli ve kalp yetersizligi ile iliskili hastaneye tekrar yatis oranlari yliksek taburcu kreatinin grubundaki hastalarda daha sik
izlendi (1,16+0,78 vs. 0,85+0,3, p=0,002 ve 1,15+0,81 vs. 0,87%0,34, p=0,001).

Sonug: EE hastalarinda yiiksek taburcu kreatinin degeri artmis uzun dénem mortalite ve tekrar hastaneye yatis ile iliskilidir.
Anahtar Kelimeler: Endokardit, kreatinin, 6lim
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Introduction

Infective endocarditis (IE) is a condition characterized
by severe morbidity and mortality. Although there have
been improvements in diagnosis and medical and surgical
therapy,the complications and mortality rates of the disease
have remained high. Mortality rates range from 9-26% in-
hospital and 10-40% for long-term period (1,2,3,4). Previous
studies have reported association with admission creatinine
levels and mortality from IE (5,6,7). The impact of discharge
creatinine levels on long-term mortality and outcomes of
IE has not yet been studied. The aim of this study was to
evaluate the impact of discharge creatinine levels and long-
term unfavourable outcomes of IE.

Material and Methods

A total of 171 IE patients were obtained in a
retrospective study between January 2008-December 2020
at the University of Health Sciences Turkiye, Dr. Siyami
Ersek Cardiovascular and Thoracic Surgery Training and
Research Hospital and January 2013-January 2021 Private
Medikar Hospital. The modified Duke criteria (8) used for
a definitive diagnosis of IE. Forty-eight patients died in-
hospital, and five patients who treated with hemodialysis
were excluded. Therefore, 118 patients were evaluated. The
study population was divided into tertiles, according to
discharge creatinine values. The high discharge creatinine
group (n=39) was classified as having a creatinine level in
the third tertile (>0.93 mg/dL) and the low group (n=79)
was classified as having a level in the lower two tertiles
(€£0.93 mg/dL) to evaluate long-term follow-up. Estimated
glomerular filtration (eGFR) was calculated by modification
of diet in renal disease formula (9).

The study population was analyzed according to clinical,
laboratory, and echocardiographic parameters. Blood
samples were obtained three separate venipuncture sites
for blood cultures. On admission and during in-hospital
stay, hematologic and biochemical measurements were
noted by daily. Within 72 hours of admission, each patient

was evaluated through a comprehensive echocardiographic
examination. Serum creatinine concentrations were
calculated with the Jaffe method.

Mortality was determined as a death during follow-
up. Hypertension (HT) was determined as use of
antihypertensive agent, a systolic pressure >140 mm Hg,
or a diastolic pressure >90 mm Hg. Diabetes mellitus was
defined as the usage of insulin or antidiabetic drugs. Acute
kidney injury was determined serum creatinine level rised
more than 0.3 mg/dL (10). Paravalvular abscess, dehiscence
of the prosthetic valve, fistula, and indication of surgical
treatment were defined according to previous guidelines (2).
Heart failure was defined as the having of pulmonary edema
or cardiogenic shock occurring with valvular perforation,
intracardiac abscess, fistula, or valvular obstruction.

Follow-up data were noted from hospital documents.
The primary endpoint was all-cause mortality. All of
rehospitalizations were noted.

Statistical Analysis

Quantitative variables were shown as mean value #*
standard deviation,and qualitative variables were expressed
as percentages. Comparisons of parametric values assessed
by means of a two-tailed Student’s t-test. x? or Fisher’s Exact
test used to compare with categorical variables. A backward
stepwise multivariate logistic regression analysis was used
to determinate predictors of mortality. Age greater than 65
years, admission creatinine level, HT, surgical therapy, and
peak and discharge creatinine levels were evaluated. The
cumulative survival curves for mortality were established
using the Kaplan-Meier method, with differences evaluated
using the log-rank test. All statistical analyses were noted
by using SPSS version 15.0 (SPSS Inc., Chicago, IL).

Results

The clinical and demographic parameters of the patients
are summarized in Table 1. Mean age was 45.9+18.3.
Prosthetic valve endocarditis was seen in 35 patients, and
admission creatinine level was 1.0+0.7. Surgical treatment

Table 1. Clinical and demographic findings of the study patients

+
AT (LR, R e Dehiscence 11 (34.3)
Male gender 71 (60.1)
. . Abscess 21 (17.7)
Diabetes mellitus 9 (7.6) .
Hypertension 34 (28.8) et S
g B ’ WBC (10° g/dL) 10.2#4.7
Mitral native 24 (20.3) .
- Hemoglobin (g/dL) 11.1£2.1
Aort native 22 (18.6) o -
) L Admission creatinine (mg/dL) 1.0£0.7
Mitral and aortic involvement 11 (9.3) o
- LVEF (%) 55£10.8
Lead endocarditis 15 (12.7) Suraical treatment 71 (60.1)
Prosthetic valve 32 (27.1) 9 ’
Mean (SD) and n (%) are reported for continous and categorical variables, respectively.
LVEF: Left ventricular ejection fraction, WBC: White blood cell, SD: Standard deviation
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was performed on 71 patients. A comparison of the clinical
and demographic findings of patients with survival and non-
survival is listed in Table 2. C-reactive protein levels were
parallel in survival and non-survival patients (105.1£85.3
vs. 110.1£79.7, p=0.8, respectively). The causative
microorganisms were Viridans streptococci (30 patient,
25.4%), Staphylococcus aureus (14 patient, 11.8%), coagulase
negative Staphylococcus (29 patient, 24.5%) Enterococcus
spp. (6 patient, 5.0%), culture-negative (25 patient, 21.1%)
and other microorganisms (14 patient, 11.8%).

The values of admission, peak, and discharge creatinine
and eGFR levels in survival and non-survival subjects are
listed in Table 3. Admission, peak, discharge creatinine and
eGFR levels were higher in the mortality group. Table 4 and
Table 5 present admission, peak, discharge creatinine and
eGFR levels with all-cause and heart failure-associated
rehospitalization. Patients with rehospitalization had
higher discharge creatinine and eGFR values. Multivariate
logistic regression analysis indicate that age and discharge
creatinine level were independent parameters of long-term
mortality (Table 6).

Table 2. Comparison of the clinical and demographic findings of patients with survival and non-survival

Survival Non-survival

(n=96) (n=22) P
Age (years) 42.4*17.3 61.0£14.5 <0.001
Male gender 61 (63.5) 10 (45.4) 0.11
Diabetes mellitus 6 (6.2) 3(13.6) 0.23
Hypertension 21 (21.8) 13 (59) 0.001
Dehiscence 8 (8.3) 3(13.6) 0.44
Abscess 18 (18.7) 3(13.6) 0.57
Fistula 10 (9.6) 3(13.6) 0.66
WBC (10°g/dL) 10.3#4.0 10.1¢7.1 0.85
Hemoglobin (g/dL) 11.2+2.2 10.5+1.8 0.14
LVEF (%) 55.3#11.0 53.9+10.6 0.58
Surgical treatment 62 (64.5) 9 (40.9) 0.04
AKI 35 (36.4) 15 (68.1) 0.007
Mean (SD) and n (%) are reported for continous and categorical variables, respectively.
LVEF: Left ventricular ejection fraction, WBC: White blood cell, AKI: Acute kidney injury, SD: Standard deviation

Table 3. Admission, peak and discharge levels of the survival and non-survival patients

Survival group Non-survival group

(n=96) (n=22) P
Admission creatinine (mg/dL) 0.9£0.4 1.4%1.3 0.009
Peak creatinine (mg/dL) 1.4%0.8 2.2%1.7 0.002
Discharge creatinine (mg/dL) 0.8+0.3 1.4£0.9 <0.001
Admission eGFR (mL/min) 95.5%35.0 69.7£28.4 <0.001
Peak eGFR (mL/min) 70.9£36.0 41.5+21.1 <0.001
Discharge eGFR (mL/min) 103.8+33.4 67.0£35.7 <0.001

eGFR: Estimated glomerular filtration rate

Table 4. Admission, peak and discharge creatinine levels of the all-cause rehospitalization and non-rehospitalization patients

Non-rehospitalization Rehospitalization

(n=85) (n=33) s
Admission creatinine (mg/dL) 1.0£0.4 1.19#1.1 0.1
Peak creatinine (mg/dL) 1.4%£0.8 1.9%1.5 0.04
Discharge creatinine (mg/dL) 0.9%0.3 1.2+0.8 0.002
Admission eGFR (mL/min) 94.6+35.4 80.6%33.2 0.052
Peak eGFR (mL/min) 69.7+36.8 54.3+30.1 0.03
Discharge eGFR (mL/min) 101.7+£34.5 82.7%37.3 0.01
eGFR: Estimated glomerular filtration rate
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Discharge creatinine level 0.93 mg/dL was determined
as an efficacious cut-off value for long-term mortality
(area under curve=0.71; 95% confidence interval 0.58-0.84,
p=0.003), the sensitivity was 59.1%, and the specificity was
72.9%. Long-term mortality was more frequent in the high-
discharge creatinine group (Figure 1). The median follow-
up time was 40 months and long-term mortality increased
in the high discharge creatinine group. (11.3% vs. 33.3%,
p=0.03).

Discussion

This is the initial study to investigate the impact of
discharge creatinine levels on long-term mortality and
clinical outcomes in IE. In the present study, we found that
discharge creatinine level was an independent parameter of
long-term mortality and rehospitalization. Although eGFR
level was related to rehospitalization it was not predictor of
long-term mortality.

IE is a life-threatening condition. The mortality rate of
the disease was 15% in a 1980s cohort, mortality rates
have remained high despite improvements in diagnosis
and medical and surgical therapy (1,2,3,4,9). Many studies
have shown the relationship between renal dysfunction
and cardiovascular diseases (10,11,12,13,14,15,16). Shlipak

et al. (10) evaluated 130.099 elderly patients hospitalized
with myocardial infarction, and they found that mild and
moderate renal failure (creatinine level >1.5 mg/dL) were
related to increased long-term mortality. Furthermore,
Santopinto et al. (12) reported that the creatinine clearance

[+ Low discharge creatinine

L
High discharge cratinine . ..

Log Rank, p=0.03

Cum Survival

T T
20,00 40,00

Follow-up, months

Figure 1. Long-term mortality of the low- and high-discharge
creatinine groups

Table 5. Admission, peak and discharge creatinine levels of the heart failure related rehospitalization and non-rehospitalization patients

Non-rehospitalization (n=91) :2::;75)[) italization p
Admission creatinine (mg/dL) 1.0+0.4 1.2%#1.3 0.05
Peak creatinine (mg/dL) 1.4+0.8 2.0+1.6 0.002
Discharge creatinine (mg/dL) 0.9+0.3 1.2#0.8 0.001
Admission eGFR (mL/min) 93.6%35.3 81.0+33.7 0.1
Peak eGFR (mL/min) 68.7£36.0 54.4%£32.1 0.06
Discharge eGFR (mL/min) 100.4+35.8 82.9%36.3 0.03
eGFR: Estimated glomerular filtration rate

Table 6. Effects of multiple variables on long-term mortality in univariate and multivariate Cox regression analysis

Univariate OR 95% Cl p Multivariate OR 95% Cl p
Age 1.057 1.023-1.093 0.001 1.055 1.025-1.087 <0.001
Admission creatinine 1.624 1.136-2.32 0.008
HT 2.47 0.9-6.83 0.08
Surgical treatment 0.24 0.08-073 0.01
Peak creatinine 1.6 1.2-2.13 0.001
Discharge creatinine 2.6 1.7-4.01 <0.001 2.29 1.339-3.647 0.002
Admission eGFR 0.98 0.966-0.995 0.007
Peak eGFR 0.972 0.955-0.990 0.002
Discharge eGFR 0.975 0.961-0.988 <0.001
HT: Hypertension, eGFR: Estimated glomerular filtration rate, OR: Odds ratio, Cl: Confidence interval




140

Hamidiye Med J 2023;4(2):136-141
Bozbay and Eren. Discharge Creatinine Outcomes in Endocarditis

rate was related to mortality and major bleeding in acute
coronary syndrome (ACS).Marenzi et al.(14) examined 2756
patients with ACS, and they showed that during treatment
in the intensive cardiac care unit, creatinine level increases
of more than 0.3 mg/dl were an important predictor
of mortality. Cystatin C (CysC) is a useful parameter to
evaluate renal function. Akgul et al. (15) showed that high
CysC levels were related to the higher increased both in-
hospital and one-month mortality of patients with ST-
elevation myocardial infarction.

IE is associated with renal dysfunction, and previous
studies have shown the impact of in-hospital creatinine
levels and long-term mortality (5,6,7). There are several
reasons for renal dysfunction in IE. Focal and diffuse
glomerulonephritis characterized by immune complex
deposition, vasculitic glomerulonephritis, acute interstitial
nephritis, renal infarcts due to septic embolism or
haemodynamic disturbance, and nephrotoxic antibiotics
such as aminoglycosides are associated with renal failure
in IE. Immune complexes have been shown in up to 90
percent of patients, and their levels were successfully
lowered as a result of antibiotic therapy (17). Both focal
and diffuse glomerulonephritis may occur in the same
patients, and it may be present despite the absence of
clinical signs of renal failure. Furthermore, vasculitic and
immune complex glomerulonephritis may be associated
with cell-mediated immunity (18,19). Hypotensive
episodes because of heart failure, renal emboli, or severe
septicaemia may even cause acute tubular damage and
renal cortical necrosis (20). Microscopic hematuria, pyuria,
or proteinuria occurs, and gross hematuria may be related
to renal infarction. Majumdar et al. (21) investigated renal
pathological findings in IE and evaluated 62 patients’ renal
tissue obtained by necropsy or biopsy. They found that
localized infarction was the most frequent renal lesion.
Acute glomerulonepbhritis, which was mainly vasculitic
glomerulonephritis, was seen in 26% of samples.

Moreover, Erbay et al. (7) showed that a creatinine level
22 mg/dL was an important risk factor for mortality from
[E. Hsu et al. (22) examined 315 patients and reported
that renal dysfunction (creatinine level 21.5) was an
independent predictor of in-hospital mortality of IE. In a
related study,Wallace et al. (5) investigated 208 IE patients
retrospectively within the first 48 hours after admission for
clinical markers, and they showed that serum creatinine
levels >133 pmol/dL were related to in-hospital and
long-term mortality. In addition, Koeda et al. (23) found
that the admission creatinine and eGFR values were
associated with in-hospital mortality from |E. Buchholtz
et al. (24) prospectively investigated 231 |E patients, and
they divided patients into four groups according to their

admission-estimated endogenous creatinine clearance
(EECCQ). In this study, in which the mean follow-up was 453
days, they showed that patients in group IV (EECC <30 mL/
min) were strongly related to both in-hospital and long-
term mortality. In contrast, we did not found association
between eGFR level and long-term mortality. Bjurman et
al. (25) evaluated 125 IE patients, and they noted CysC
levels at admission and after two weeks of treatment.
They showed that CysC levels were important predictors
of mortality.

The association between discharge creatinine levels
and long-term unfavourable outcomes in IE has not yet
been reported. Many studies have shown the impact of
admission creatinine, ECCC, eGFR, and CysC levels and
long-term mortality (5,24,25). Wallace et al. (5) noted that
a cut-off creatinine level was 133 pmol/dL (1.5 mg/dL)
was an important parameter for in-hospital and six-month
mortality. In this study, we found that discharge creatinine
cut-off value of 0.93 mg/dL was an important parameter
of long-term mortality from IE. In addition, eGFR value
was not a factor of long-term mortality in IE. Notably, we
reported that discharge creatinine level may be associated
with long-term mortality in IE.

The precise mechanism for this relationship is not
known. Although successful antibiotic therapy normalizes
urinary parameters in most patients,microscopic hematuria
or proteinuria may continue for a long time. In these
patients, extensive residual glomerular changes, such as
proliferation or sclerosis of glomeruli, have been shown on
postmortem examination (17). This condition may, in fact,
be related to a genetic mechanism.

Study Limitations

Our study is a retrospective, non-randomized, single-
centre study and may be related to selection bias. In
addition, we did not look at other laboratory markers such
as CysC, and we did not calculate ECCC, and the effects of
diet modification on renal disease.

Conclusion

Our study showed that discharge creatinine level
is an important parameter of long-term mortality and
rehospitalization in |E. Creatinine is a easily available,
inexpensive marker for predicting long-term mortality and
clinical outcomes of IE.
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Factors Affecting Health Literacy and Relationship Between Health
Literacy and Child Emergency Utilization: Relationship Between
Health Literacy and Emergency Service

Saglik Okuryazarligini Etkileyen Faktorler ve Saglik Okuryazarligi ile
Cocuklarin Acil Durumda Kullanimi Arasindaki ILiski

® Sevgi Akova

University of Health Sciences Tiirkiye, Umraniye Training and Research Hospital, Clinic of Pediatric Emergency, istanbul, Tiirkiye

Background: This study examines the health literacy differences between parents of patients who visited the yellow and green zones
and its impact on their emergency use.

Materials and Methods: The study analyzes the participants’ demographic characteristics such as age, gender, marital status,
occupation, income, and education. The health literacy levels of the participants were determined using the Turkish health literacy
scale-32 (TSOY-32).

Results: TSOY-32 scores of patients with a yellow zone triage scale who visited the pediatric emergency service were found to be
adequate and similar. Participants with secondary and master’s degrees exhibited problematic health literacy, while those with a
doctoral degree showed insufficient health literacy. Participants with primary, high school, vocational school,and university degrees
displayed sufficient health literacy. It was observed that parents with higher monthly incomes had higher health literacy. Regarding
the parents of patients who visited the pediatric emergency green zone, significant differences were found. TSOY-32 scores of male
parents were problematic, while those of female parents were adequate. According to TSOY-32 score evaluation, participants with
secondary school, high school, and masters degrees exhibited sufficient health literacy. Participants with primary and vocational
school degrees showed problematic health literacy, and those with doctoral degrees exhibited insufficient health literacy. Despite
varying educational backgrounds, it was determined that the health literacy of parents who visited the pediatric emergency green
area was similar. When comparing the yellow and green zones, it was found that parents who visited the green zone had lower
health literacy levels.
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Conclusion: We have concluded that having sufficient health literacy is directly related to the results of having sufficient basic
health knowledge, being aware of their rights and responsibilities, and approaching all problems that may arise in the system by
making the right decisions.

Keywords: Health literacy, yellow zone, green zone, parent

Amac: Sari alan ve yesil alana basvuran hasta ebeveynlerinin arasindaki saglik okuryazarlik farklari ile acil basvurularina olan etkisi
incelenmistir.

Gereg ve Yontemler: Katilimcilarin yas, cinsiyet, medeni durum, meslek, gelir durumu ve egitim durumu gibi demografik czellikleri
analiz edilmistir. Katilimcilarin saglik okuryazarlik diizeyleri Tirkce saglik okuryazarligi ol¢egi-32 (TSOY-32) kullanilarak tespit
edilmistir.

Bulgular: Cocuk acil servisine basvuran triaj skalasi sari olan hastalarin TSOY-32 puani yeterli ve benzer bulunmustur. Ortaokul
ve yiiksek lisans mezunu olanlar sorunlu, doktora mezunu olanlar yetersiz saglik okuryazarligi sergilemistir. ilkokul, lise, meslek
yuksekokulu ve Universite mezunu olanlar ise yeterli saglik okuryazarligina sahip olmuslardir. Aylik geliri yuksek olan ebeveynlerin
saglik okuryazarligi daha yuksektir. Cocuk acil yesil alana basvuran hasta ebeveynleri arasinda anlamli farklar bulunmustur. TSOY-32
puanlarina gore erkek ebeveynlerin saglik okuryazarligi sorunludur, kadin ebeveynlerin ise yeterlidir. Ortaokul, lise ve yiksek lisans
mezunu olanlar yeterli saglik okuryazarligina sahipken, ilkokul ve meslek yuiksekokulu mezunu olanlar sorunlu, doktora mezunu

Address for Correspondence: Sevgi Akova, University of Health Sciences Tiirkiye, Umraniye Training and Research Hospital, Clinic of Pediatric Emergency, Istanbul, Trkiye
Phone: +90 533 313 74 74 E-mail: akovasevgi2000@hotmail.com ORCID ID: orcid.org/0000-0003-3332-6771
Received: 23.02.2023 Accepted: 21.06.2023

@@@@ ©Copyright 2023 by the University of Health Sciences Ttirkiye, Hamidiye Faculty of Medicine / Hamidiye Medical Journal is published by Galenos Publishing House.
CETTE | censed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.


https://orcid.org/0000-0003-3332-6771

Hamidiye Med J 2023;4(2):142-151
Sevgi Akova. Relationship Between Health-literacy and Emergency Service

olanlar ise yetersiz saglik okuryazarligi sergilemistir. Egitim seviyeleri farkli olsa da ¢ocuk acil yesil alana basvuran ebeveynlerin
saglik okuryazarliklarinin benzer oldugu tespit edilmistir. Sari ve yesil alanlar karsilastirildiginda, yesil alana bagvuran ebeveynlerin

saglik okuryazarlik diizeylerinin daha disiik oldugu gorulmustur.

Sonug: Yeterli diizeyde saglik okuryazarliga sahip olunmasi, yeterli temel saglik bilgisine sahip olabilme, hak ve sorumluluklarinin
bilincinde olma, sistem igerisinde olusabilecek tiim sorunlara dogru karalar vererek yaklasabilme sonuglariyla dogrudan iligkili

oldugu kanaatine vardik.

Anahtar Kelimeler: Saglik okuryazarligi, sari alan, yesil alan, ebeveyn

Introduction

The paragraph you provided contains technical
information and some specific details. | have made some
edits to improve clarity and readability:

The concept of health literacy (HL) was first introduced
by Simonds (1,2). The World Health Organization (WHO)
defines HL as “the cognitive and social skills that
individuals need to access, understand, and use health-
related information in order to maintain and improve
their own health” (3). According to the American Medical
Association, HL refers to “individuals’ ability to read health-
related messages, understand instructions on medication
labels,and comprehend and follow instructions provided by
healthcare professionals” (4).

Serensen et al. (5) analyzed various definitions of HL and
concluded that it encompasses the knowledge, motivation,
and skills required for individuals to access, understand,
evaluate, and utilize health information to improve their
health, prevent diseases,and enhance their quality of life (6).

Several scales are commonly used to determine HL levels,
such as the rapid estimate of adult literacy in medicine and
the test of functional HL in adults (7). Other available tests
include the mini-mental state examination (8), the wide
range achievement test (9,10), the medical achievement
reading test (5), the newest vital sign (11), a two-question
test (8), the health activity literacy scale (9), and the Turkish
health literacy scale-32 (TSOY-32) (12).

TSOY-32 is a newly developed scale consisting of 32
items. It is based on the research conducted for the European
health literacy survey-questionnaire (HLS-EU). Unlike the
original scale, the TSOY-32 is structured as a 2x4 matrix
with two basic dimensions (treatment and care,and disease
prevention/health promotion) and four processes (access to
health-related information, understanding of health-related
information, assessment of health-related information, and
use/application of health-related information), resulting
in eight components (9). In the evaluation of the scale, the
indices were standardized between 0 and 50, following the
approach used in HLS-EU study.

The following formula was employed for this purpose:

Index = (mean - 1) x (50/3)

Similar to the HLS-EU study, the obtained index was
classified into four categories. Each item was graded on a
scale of 1 to 4, with 1 representing “very easy’, 2 for “easy’, 3
for “difficult”, and 4 for “very difficult” The code 5 was used
to indicate “I have no idea”. Before calculating the scores,
the codes were recoded as 1-4, 4-1, and the calculations
were performed using a formula.

HL plays a crucial role in eliminating health inequalities,
increasing lifespan, and improving the quality of life for
individuals. For patients, it ensures that health information
is understandable and that they are involved in the decision-
making process, while for healthcare professionals, it leads
to professional satisfaction, effective communication, and
the acquisition of clinical skills (13). Lack of HL can create
barriers to access information and services, making it
important for individuals to navigate complex healthcare
systems and effectively manage their own health.Differences
in individuals’ ability to read and understand health-related
texts contribute to existing health inequalities within
healthcare systems. It has been observed that individuals
with low HL are more likely to experience poor health,
struggle to understand their treatment, and have a higher
risk of hospitalization. The annual healthcare costs for
individuals with very low literacy levels may be four times
higher than the general population (14,15).

When examining the relationship between HL levels and
health management, it has been observed that individuals
with insufficient or limited HL use preventive health
services less frequently and have worse chronic disease
management. Additionally, their morbidity and mortality
rates are higher (16,17).

The term “triage” originates from the French word “trier”,
meaning to choose or separate. The main objective of triage
is to prioritize the diagnosis and treatment of emergencies,
thereby preventing morbidity and mortality (18). Triage
systems may vary between countries and within different
hospitals within the same country based on specific needs
(19). In Turkiye and in our hospital, a 3-stage color scale
triage system is implemented following the Ministry of
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Health’s recommendation. Under this system, patients are
categorized as “very urgent (red); “urgent (yellow zone)”, and
“not urgent (green zone)” (20).

In Turkiye and other countries, the admission of non-
emergency patients to emergency departments (ED) has
become a common occurrence, resulting in increased
overcrowding. This overcrowding can lead to delays
in the diagnosis and treatment of emergency patients.
Furthermore, unnecessary admissions to the emergency
department impose an avoidable economic burden on the
healthcare system, as it increases the demand for staff,
materials, and laboratory resources.

In this study, our primary objective was to emphasize the
importance of reducing unnecessary visits to the emergency
room. We sought to achieve this by assessing the level of HL
among individuals and examining the relationship between
HL and the frequency of emergency department visits.

Material and Methods

The materials and methods of this study involved
assessing the HL levels of parents whose children sought
medical care in the green and yellow zones of pediatric
emergency services. We conducted a review of previous
HL studies conducted in our country and compared the HL
levels between these two groups. The main objective was to
explore the relationship between disparities in HL, rates of
ED utilization,and the potential misuse of the ED by parents
in the yellow and green zones.

The participants’ HL levels were assessed using TSOY-
32.The scale consists of 32 items,and their responses were
used to calculate an overall HL index.

The item scores were transformed to a range of 0 to 50 to
facilitate comparison across the index scores. The resulting
scores were then categorized into four levels:

Insufficient HL (>0-25 points),

Limited HL (>25-33 points),

Adequate HL (>33-42 points),

Excellent HL (>42-50 points).

To simplify the analysis, insufficient and limited HL levels
were combined into a single category referred to as limited
HL (0-33 points).

Our study was conducted as a single-center, prospective,
observational survey at the pediatric ED of University of
Health Sciences Tiirkiye, Umraniye Training and Research
Hospital, from 2020 to 2022. The study protocol received
ethical approval from the Ethics Committee on 14/01/2021,
with the protocol number B.10.1.TKH.4.34.H.GP.0.01/16.
The research followed the principles stated in the Helsinki
Declaration and Good Clinical Practice,ensuring compliance
with ethical guidelines regarding the research subject.
Informed consent was obtained from each participant

before they completed the questionnaire, indicating their
voluntary participation in the study.

Statistical Analysis

The data collected will be analyzed using the Statistical
Package for the Social Sciences (SPSS) Statistics 25.0
software package developed by IBM Corp. The normality of
the data distribution will be assessed using the Kolmogorov-
Smirnov test. Descriptive statistical methods, including
measures such as median, quartile, and frequency, will be
utilized to evaluate the study data. Parametric tests such
as One-Way ANOVA will be employed for parametric data,
while non-parametric tests like the Mann-Whitney U test
and Kruskal-Wallis H test will be used for non-parametric
data. Correlation analysis will be conducted to assess
numerical variables,and the chi-square test will be applied
for the analysis of categorical variables. A significance level
of p<0.05 will be considered for all analyzes.

Results

Parents of patients who applied to the pediatric
emergency yellow zone had the following characteristics:

e The average age of the applicant parents ranged from
33.48 (median: 33) to a maximum of 74.

e Out of the total, 95 were men and 281 were women.
The mean TSQOY-32 score for parents in the yellow zone,
categorized by gender, was as follows: Male - 33.3, female
-34.72.

e Based on these findings, it was determined that
the TSOY-32 score of parents of patients in the pediatric
emergency service with a yellow zone triage scale was
sufficient and similar, with no statistically significant
difference based on gender (p>0.05).

e Out of the participants, 332 were married and 44 were
single. The mean TSOY-32 scores for parents in the yellow
zone were as follows: Married - 34.41, single - 33.36.

e In conclusion, there was no statistically significant
difference in the HL of parents of patients with a yellow
zone triage scale in the pediatric emergency service based
on marital status (p>0.05). It was also observed that the
TSOY-32 scores were sufficient and similar for parents who
were married or single.

Regarding the participants’ educational levels, 80 had
completed primary school, 95 had completed secondary
school, 126 had completed high school, 10 had attended
vocational school, 57 had attended university, 6 had a
master’s degree,and 2 had a doctorate. The average TSOY-32
scores for parents who applied to the pediatric emergency
yellow zone were as follows: Primary school graduate 35.19,
secondary school graduate 32.79, high school graduate
34.7, vocational school graduate 35.77, university/college
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graduate 34.54, graduate degree 32.60, PhD graduates
were found to be 14.1.

On the other hand, TSOY-32 scores were found to be
problematic for those who graduated from secondary
school and master’s degree, insufficient for those with a
doctorate degree, and sufficient for those who graduated
from primary school, high school, vocational school
and university. According to these results, there was no
statistically significant difference (p>0.05) in the HL
education level of the parents of the patients whose triage
scale was yellow zone.

When the income status of the applicant parents was
analyzed, 158 of them had less than their expenses, 169
of them had an income equal to their expenses, and 49 of
them had more than their income. The average TSOY-32
scores of the parents who received yellow zone according
to their income; income less than expenses 33.03, income
equal to expenses 35.11, income more than expenses It
was 35.53.

The TSOY-32 results of parents applying for childhood
emergency yellow zone were assessed as adequate
according to income. HL of parents of pediatric patients who
applied to pediatric emergency services was statistically
significant if the monthly deviation (p<0.05) in HL of
parents of patients who applied to pediatric emergency
services and had a yellow zone triage scale was statistically
significant It turns out that It was higher for parents with
higher monthly income.

Considering the occupational status of our participants,
208 were housewives, 64 workers, 7 retired, 11 students,
24 civil servants, 6 tradesmen, 21 self-employed, 1 farmer,
34 had other occupations. The average of TSOY-32 scores
of parents with yellow color according to occupational
groups: Housewife 34.71, employee: 34.77, retired: 34.61,
in students 27.73, officer 36.81, small business 36.31, in
freelancers 32.41, in other occupational groups 31.99.

Farmer; it was detected as 32.1. According to the TSOY-
32 scores of the occupational groups, it was evaluated
as sufficient in all groups, and problematic in those who
overlap freely with other occupations. Occupational
differences (p>0.05) were not found to be statistically
significant in the HL of the parents of the patients with
yellow zone triage scale who applied to the pediatric
emergency service (Tables 1, 2, 3).

Parents of the patients who applied to the pediatric
emergency green zone;

* It was observed that the mean age was 33.8 (median:
34), the minimum age of parents was 19, and the highest
age of parents was 65.

* When we analyzed in terms of gender, 153 were male
and 318 were female. The TSOY-32 mean score of green

zone parents by gender; male; it was 33.39 for 32.47
women.

According to these results, TSOY-3 scores of green
field parents were found to be problematic in males and
adequate in females. The gender difference (p>0.05) was
not statistically significant in the HL of the parents of the
patients whose triage scale was green zone.

e In our analysis according to education level, 102
of them had primary school, 128 had secondary school,
154 had high school, 23 had vocational school, 55 had
university/school education, 8 had master’s degree and 1
had doctorate education. The TSOY-32 score averages of
green field parents according to their educational status:
Primary school graduate 32.64, secondary school graduate
33.6, high school graduate 33.15, vocational school
graduate 32.7, university/college graduate 32.66, master’s
degree 35.45,PhD graduate was 17.2.

According to the TSOY-32 scale, primary school,
secondary school, high school, vocational school and
university graduates who applied to the green space were
found to be problematic, while those with a doctorate
degree were found to be inadequate. Accordingly, there
was no statistically significant difference between the
educational status and HL of the parents who applied to
the green space (p>0.05).

As a result of the occupational analysis we conducted
on the applicant parents, it was determined that 207
of them were housewives, 105 were workers, 12 were
retired, 33 were students, 37 were civil servants, 15 were
tradesmen, 33 were self-employed, 1 was a farmer and 28
were from other occupational groups. TSOY-32 averages of
green field parents: Housewife 33.02,worker 32.59, retired
34.25,student; 34.47,civil servant 32.36,artisan 30.6. Self-
employed; 32.08, other professions; 36.89, farmer; 32.3
were found to be sufficient and not statistically significant
(p>0.05).

When we look at the income level, we see that 232 of
the parents’ income is less than their expenditures, 164
of the parents’ income is equal to their expenditures, and
75 of the parents’income is more than their expenditures.
Mean scores of the TSOY-32 according to the income
level of the parents in the green zone: Income less than
expenses; 33.39. Income equal to expenses; 33.02.

Income more than expenses; 32.32. TSOY-32
assessment of green field parents was found to be
problematic for those whose income was more than
expenditure and adequate for those whose income
was more than expenditure, and was not found to be
statistically significant (p>0.05).

In our study, 378 of the parents of patients with green
field practice scale were married and 93 were single. The
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mean scores of the TSOY-32 according to the marital
status of green field patients: Married 33.18, single 32.71.

According to the TSOY-32 scores, married green field
parents were found to be adequate and single parents
were found to be problematic, which was not statistically
significant (Tables 1, 2, 3) (p>0.05).

There was no statistically significant difference in terms
of HL index score (p=0.117) in emergency service green
zone and yellow zone applications (Table 2).

According to TSOY-32 scale applied to the patients
included in the study, 16.4% of the participants were
excellent, 38.8% sufficient, 30.5% problematic/limited,
14.3% insufficient health literate. This distribution was
14.1% excellent, 40.1% sufficient, 29.7% problematic/
limited, 16.1% insufficient for the green zone. In the yellow
zone, 19.4% were found to be excellent, 37.2% sufficient,
31.4% problematic/limited, and 12.30% inadequate. In
terms of distribution of HL levels according to this scale,

there is no significant relationship between the emergency
room green zone and emergency room yellow zone groups
(p=0.075) (Table 3).

When the HL of the parents of the patients included in
the study was compared in the yellow zone and the green
zone, it was found that the HL of the parents was lower
in the green zone applications (p<0.05, pearson coefficient:
0.125).

Discussion

When the literature was examined; two studies
investigating the level of HL with the widest social cross-
section were determined. These studies are studies carried
out in the USA and European union countries. According
to the European HL survey, 12.4% insufficient, 35.2%
problematic, 36% sufficient and 16.5% excellent HL levels
were determined. According to this study, there was a
difference in HL levels between countries. Bulgaria (26.9%)

Table 1. Comparison of the distribution rates of demographic data between the emergency service green zone and yellow zone application

groups
Green zone Yellow zone Total p
Median (25-75%) Median (25-75%) Median (25-75%)
Age 34 (28-40) 33 (27-39) 33 (28-39) 0.453
n Triage % Variable % n Triage % Variable % n %
Gender 0.022
Male 153 32.5 61.7 95 253 38.3 248 29.28
Female 318 67.5 53.1 281 74.7 46.9 599 70.72
Marital status Gl
Married 378 80.3 53.2 332 88.3 46.8 710 83.8
Single 93 19.7 67.9 44 11.7 321 137 16.2
Job 0.003
Housewife 207 43.9 49.9 208 55.3 50.1 415 49
Employee 105 22.3 62.1 64 17 379 169 20
Retired 12 2.5 63.2 7 1.9 36.8 19 2.2
Student 33 7 75.0 11 29 25.0 44 5.2
Officer 37 79 60.7 24 6.4 39.3 61 72
Small business 15 3.2 714 6 1.6 28.6 21 2.5
Freelancer 33 7 61.1 21 5.6 389 54 6.4
Other 29 6.2 45.3 35 9.3 54.7 64 7.5
0.011
Monthly
neome L’)‘(‘:e“‘n:;:ss than | 535 493 59.5 158 | 42 405 390 |46
Income
equivalent to 164 34.8 49.2 169 449 50.8 333 39.3
expenses
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Table 2. Comparison of literacy index score between groups

Green zone Yellow zone p
Median (25-75%) Median (25-75%)
Health literacy index score 333 28.50-38.70 339 29.22-40.25 0.117

Table 3. Distribution of health literacy levels among the emergency service green zone and yellow zone application groups

Green zone Yellow zone Total p
Health literacy levels n % n % n %
0.075
Inadequate health literacy 76 16.10 45 12.00 121 14.30
Troubled limited health literacy | 140 29.70 118 31.40 258 30.50
Adequate health literacy 189 40.10 140 37.20 329 38.80
Excellent health literacy 66 14.10 73 19.40 139 16.40

and Austria (18.2%) are the countries with the highest
prevalence of insufficient HL. When the inadequate and
problematic/limited categories were evaluated together,
it was determined that the highest HL literacy rate was in
Bulgaria (62.1%), followed by Austria (56.4%) and Spain
(58.3%) (21). According to the US National Adult Literacy
Study, it was stated that 12% had adequate HL, 53%
moderate level, 22% basic level,and 14% below basic level
(22).

In a study by Tanriover et al. (23) according to the Turkish
HL survey conducted in Turkiye, 24.5% of Turkish citizens
have poor HL,40.1% have limited HL, 27.8% have adequate
HL and 7.6% were found to have excellent HL [2-(101)].
According to the Turkish version of the European HL scale
by Okyay and Abacigil (12), 13.1% of the population had
inadequate SHL scores and 39.6% had limited problems and
32.9=14.5% had excellent SHL scores.

In a study by Erguin (24) among health students, 25.9%
had poor HL, 34.0% had limited problems, 27.0% had
excellent HL, and 13.1% had very good HL. In a study by
Copurlar et al. (25) of 67 medical and nursing students,
63.6% rated their HL as adequate and 36.4% as limited. In
our survey, 10.2% of students rated their HL as inadequate,
30.0% rated it as problematic, 33.0% rated it as adequate,
and 26.8% rated it as excellent. | rated it as being. The
results of our study are similar to those conducted in
health-educated volunteers.

In our study, 248 (29.3%) of 847 people were male and
599 (70.7%) were female.When the ED clinic examined the
green field and yellow field applications, it was seen that
there was a statistically significant correlation between
the gender of the patients who applied and the choice
of triage (p=0.022). We found that the number of female
parents with a yellow zone triage scale was significantly
higher than that of male parents. Edirne et al. (26)

similarly, in their study, 43.2% of the patients were male
and 56.8% were female. Unlike our study, Bertakis et
alls (27) study named gender differences in the use of
health services in the USA found that men mostly used
emergency services and 3™ level hospital services, while
women used primary health care services more. They
associated this situation with men wanting to reach
treatment more quickly (27).

The mean TSOY-32 of the parents who applied to the
pediatric ED was found to be 33,3 for males and 34.72
for female parents. With these findings, TSOY-32 score
was found to be sufficient and similar,and no statistically
significant difference was found in terms of gender
(p>0.05). When TSOY-32 index score was examined,
Okyay and Abacigil (12) observed that there was no
relationship between genders, similar to our study (12).
Haerian colleagues did not find any difference in HL
index scores between genders in Iran (28). In the study
conducted by Tanridver et al. (23) it was reported that
the level of HL was lower in women, unlike our results.
Unlike in the study of Serensen et al. (21), a lower level
of HL was found in males. In the study of von Wagner
et al. (29) conducted in England, they also reported that
being male is a risk factor for low HL, which is different
from the results of our study. Among the reasons for
the different results in these studies; We think that
there may be educational inequality and differences in
regional education levels.

As a result of our evaluation according to marital
status, when examined in terms of marital status, it was
seen that the emergency service yellow zone application
was statistically significantly related to the emergency
room green zone (p=0.002). It was observed that 710
(88.3%) married parents had a higher number of yellow
zone applications than 248 (29.28%) male parents.
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The average of TSQOY-32 scores according to marital
status; married; 34.41 singles: 33.36. We did not observe a
statistically significant difference in marital status (p>0.05)
in HL of the parents of the patients whose triage scale was
yellow zone, and we also found that the TSOY-32 scores of
those whose parents were married or single were adequate
and similar. When we examined the relationship between
the HL index score and marital status, Rikard et al. (30)
found that the HL score of people who are married or living
with married people is higher than that of single people. In
a local study by Deniz and Oguzoncul (31), no relationship
was found between marriage and HL. Economic stability of
married people, increase in quality of life, low depression
levels, and increased social connections have been shown
as the reason for this situation (32).

In the analysis of the education level of the parents of
the patients included in the study, it was found that there
was no statistically significant relationship between the
applications for the green field to the emergency service
and the applications for the yellow zone to the emergency
service (p=0.90). In the study of Khan et al. (33) in Canada,
unlike our study, they reported that the use of emergency
services decreased as the level of education increased. In the
study conducted by Andrews and Kass (34), again different
from our study, they found that as the education level
decreases, there is an increase in unnecessary emergency
applications and they consider their illness more important
and urgent.

There was no statistically significant difference (p>0.05)
in the HL of the parents of the patients whose triage scale
was yellow zone according to their education level. There
was no statistically significant difference (p>0.05) in the
HL education of the parents of the patients who applied
to the pediatric emergency service and whose triage scale
was green. According to the results; according to TSOY-32,
according to the educational status of the green field parents,
those who graduated from secondary school, high school,
and masters degree adequately, those who graduated from
primary school,vocational school and university were found
to have problems, and those who graduated from doctoral
schools were observed as insufficient. Contrary to what
is believed, we obtained different data from the thought
that there will be an increase in the TSOY-32 ratio with
the increase in education level. Similar to our study, in the
study of Nakayama et al. (35), who compared the HL index
and education level, no relationship was found. Similar to
our study, no significant difference was found between the
education level and HL index of Ozdemir et al. (36). The
common opinion is that there is a very close relationship
between the level of HL and the level of education (36). In
the study of Lee et al. (37), unlike our study, they reported

that the level of HL increased with the increase in the
education level of Asian immigrants in the United States.
Also different from our study, Beauchamp et al. found that
the level of HL was higher with the increase in education
level.

In the study we conducted according to the occupational
group, no statistically significant difference was found in
the HL of the parents of the patients whose triage scale
was yellow and green field (p>0.05). In the evaluation of
the occupational groups of the parents whose triage scale
was yellow zone, according to their TSOY-32 scores, they
were considered adequate in all groups, and those who
had free overlap with other occupations were considered
problematic. Evaluation of the parents who applied to
the child emergency green zone according to TSOY-32
was determined as sufficient for workers, civil servants,
tradesmen, self-employed farmers, troubled housewives,
retired, students and other occupational groups. We
observed that studies on this subject are limited. In a study
conducted by Haghdoost et al. (38) in Iran, the level of HL of
fixed workers and students was observed to be significantly
higher than those of non-permanent jobs.

TSQOY-32 scores of the parents who applied to the
pediatric emergency yellow zone according to their income
were evaluated as adequate and the monthly income
difference in HL (p<0.05) was found to be statistically
significant. We found that it was too much. Of the parents
who applied to the child emergency green zone, the TSOY-
32 assessment was found to be problematic for those
whose income was more than their expenses,and sufficient
for those whose income was more than their expenses. The
health literacy monthly income difference (p>0.05) was not
statistically significant.

In our study, when we compared the HL of the parents
of the patients in terms of yellow zone and green zone
applications, it was found that the HL of the parents
who applied to the green field service was lower. In our
examination of the HL index score, the median index
score of the parents who applied to the green zone was
33.3 and 33.9 for those who applied to the yellow zone. In
our literature review; in a study that included 9 European
countries of the European Union, 16.5% was found to
be excellent, 36% sufficient, 35.2% problematic/limited,
12.4% inadequate (21). In the study of Nakayama et al. (35),
4.2% was found to be excellent, 10.4% sufficient, 35.5%
problematic/limited, and 49.9% inadequate. With this study
conducted in Japan, they found the opposite result in the
idea that the level of HL is high in developed countries (35).
In the study carried out by the Minister and his friend in
Agri province of our country, the mean score of TSOY-32
scale was determined as 24,59,and when we analyzed the
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two groups as adequate/excellent, insufficient/limited,
they found the insufficient/limited ratio of the study to
be 77.8, similar to our study. They found TSOY-32 score to
be 33.8 (39). In TSOY-32 study of Okyay and Abacigil (12),
they found general HL to be in the problematic/limited
class with a rate of 29.5. We found the general HL score of
our study to be 33.6, and we determined that it was at a
problematic-limited level.

Today,while the health system is getting more complex,
the expectations from the people who benefit from this
system are also increasing. Individuals are expected to be
knowledgeable about the service required in the process
of eliminating the health problems of themselves or their
relatives. People can only find a solution in this complex
structure if they have the ability to reach basic information
about health and health service concepts, understand and
fulfill the requirements. This proficiency state is defined by
sufficient HL.

Inadequate HL leads to problems in the effective use of
health services and an unhealthier life, while it results in
low productivity, increased morbidity and mortality and cost
increase at the social level. It is stated in studies conducted
on this subject that among the reasons for applying to the
emergency room green zone,patients want to receive service
without making an appointment and waiting in line, easy
access to the service, and the results of the examinations
requested as a result of the examination in a short time on
the same day. This suggests that patients do not perceive
the concept of “urgency” correctly. Considering that the
average of emergency service admissions in our country
is around 30% of all patients, the low level of HL in our
country is effective in the density of the emergency services.

The WHO sees HL as a key to improving health (WHO,
2012) ensuring public access to health and health services;
appropriately recognizing and drawing conclusions from
the messages to be conveyed in health promotion and
development; communication channels for information
transfer, especially screen education; addressing all parts of
the world and applying effectively to health care providers
at the right place, at the right time, at the right frequency, is
the way to increase HL. The social determinants of health,
the “education level of society” alone, is not enough. There
are differences in levels of education and perceptions of
topics related to education and behavioral reflection. All of
them must be together for a healthy life (9).

Healthcare delivery is increasingly patient-centric and
the role of patients in the system is increasing day by day.
There is also a growing demand from patients who are
more consciously aware of their health services. This
situation draws attention to the concept of patient safety.

HL is a type of literacy that is gaining in importance.
Literacy is a concept whose definition changes and develops
over time. In the understanding of the modern world, where
the most important fact is “‘change”, the classical definition
of literacy has remained incomplete and inadequate, and
the concept of literacy has been reinterpreted from different
dimensions over time in parallel with the paradigm shifts.

The social, cultural and economic changes that
humanity has been in throughout history have started
to occur faster than ever before, especially since the 20"
century. It has become a necessity for a person to receive
education throughout his life in order to keep up with
the society he lives in and these rapid changes. Thus, the
concept of lifelong education emerged. Healthcare delivery
is increasingly patient-centric and the role of patients in
the system is increasing day by day. There is also a growing
demand from patients who are more consciously aware of
their health services. This situation draws attention to the
concept of patient safety. Patients have various duties and
responsibilities in ensuring patient safety. However, patients
must be in good health to actively participate in the process
and fulfill their assigned roles. At this point, the concept of
health literacy comes to the fore. HL should be emphasized
to empower patients and make a positive contribution to
patient safety by enabling them to actively participate in the
process. Factors affecting HL and the relationship between
HL and patient safety. Thesis is an indispensable part of the
literacy learning process. In this respect, many branches of
science, from sociology to psychology, from education to
history, have focused on the concept of literacy and have
done a lot of research on this subject both in theory and in
practice. The Turkish Language Association (2011) defines
the concept of literacy as “the state of being literate”. Literate
is defined as “an educated person who can read and write”.
Literacy with its simplest and general definition; It can be
expressed as the ability to read written texts and create a
written text (Aldemir, 2003).

According to the data of the Ministry of Health of the
Republic of Turkiye, the rate of applying to the hospital at
least once during pregnancy was 98% in 2013. The average
number of examinations of pregnant women who applied
to the hospital was 4.3 in 2013. Again in 2013, 98% of all
deliveries in Turkiye were carried out in hospitals. After
birth, the average number of follow-ups per infant was
8.8 and the average number of follow-ups per child was
2.2 in 2013 (Ministry of Health, 2013). These figures alone
show how important health services are in our lives. Almost
everyone opens their eyes to this world in hospitals, in
other words, within the healthcare system. Throughout
their lives, they interact with the health care system many
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times, both for themselves and for their relatives. However,
the system in question is often extremely complex for both
those who benefit from health services and their relatives.
This complex system is becoming more and more patient-
centered. This approach has imposed new responsibilities
on patients. Individuals are exposed to an intense flood
of information by health service providers, pharmacists, as
well as the internet and the media, and those who demand
health care are expected to be able to make basic decisions
about health. However, the fact that this information from
the environment is understandable, applicable and usable
in making the right decision is closely related to the HL level
of the individual. The basis of making the right decisions is
to have sufficient basic health information, to be aware of
their rights and responsibilities and to act in this direction.
This becomes possible only if people have sufficient HL
(CDC, 2009).

Study Limitations

The limitation of the study is that parents admitted to
the pediatric ED with their children were involved in the
study.

The study was conducted on all of parents who took
their children to pediatric ED. Parents preferring policlinics
were not included in this study, so the parents were far away
from performing triage. They all preferred urgent healthcare,
mostly red zone, less preferred yellow and green zones.

Conclusion

It has been determined that having sufficient HL is
directlyrelated to the results of having sufficient basic health
information, being aware of their rights and responsibilities,
and approaching all problems that may arise in the system
by making the right decisions.

Highlight Key Points

1. In this article, we aimed that by having sufficient
health literacy, individuals will have the ability to have
sufficient basic health knowledge,to be aware of their rights
and responsibilities,and to approach all problems that may
arise in the system by making the right decisions.

2.According to the data in the article, it has been revealed
that emergency services are misused by individuals who do
not have sufficient health literacy in Turkiye, as in many
countries. When the patients were compared in terms of
yellow zone and green zone use, we found that the health
literacy of the parents who applied to the green zone was
lower.

3. It was found that those who graduated from secondary
school and master’s degree had problems, those with
doctorate degrees were insufficient, those who graduated
from primary school, high school, vocational school and

university were found to be sufficient. With these results,
it has been revealed that the concept of emergency patient
and the information is insufficient or should be emphasized
more in the education system.
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ABSTRACT

Hydatid cysts can appear as surprise masses in various anatomical regions of the body. Thyroid, breast, musculoskeletal system can
be counted as atypical localization areas. The thigh, gluteal region, and neck are the most common locations for primary isolated
muscular hydatid cysts. This text discusses the diagnosis, imaging methods, treatment strategy, and patient management of a
primary isolated Lleft thigh hydatid cyst.A 32-year-old male patient presented to the outpatient clinic with a slowly growing mass on
his left thigh. Physical examination revealed a well-circumscribed tender mass in the upper medial part of the left thigh that did not
cause skin discoloration. Ultrasonography revealed a multiloculated complex cystic mass measuring 10x6x12 cm between the thigh
subcutaneous tissue and muscle planes. A multiseptal cystic mass was discovered between the muscle planes in the anteromedial
part of the left thigh using contrast-enhanced tomography. The total cyst excision was performed under spinal anesthesia on the
patient. During the two-year follow-up, no recurrence was detected in the patient’s physical examination or radiological imaging.
Extrahepatic primary hydatid cysts are frequently found subcutaneously. Thigh, gluteal region, neck, and extremity localization is
extremely uncommon. Total cyst excision is the most commonly used surgical treatment method for intramuscular hydatid cysts.

Keywords: Echinococcosis, hydatid cyst, hydatid disease, extrahepatic cyst, thigh

Kist hidatik viicutta farkli anatomik bolgelere yerlesip surpriz kitleler olarak karsimiza ¢ikabilmektedir. Tiroid, meme, kas ve iskelet
sistemi atipik yerlesim bolgesi olarak sayilabilir. Primer izole muskiiler kist hidatik en sik uyluk, gluteal bolge ve boyunda gordlir. Bu
yazida; primer izole sol uyluk yerlesimli kist hidatigin tani, goriintiileme yontemleri, tedavi stratejisi ve hasta yonetimi sunulmustur.
Otuz iki yasinda erkek hasta sol uylugunda yavas buyuyen kitle sikayeti ile poliklinige basvurdu. Fizik muayenede sol uyluk Gst
mediyal kisminda deride renk degisikligine yol agmayan, diizgiin sinirli hassas kitle saptandi. Ultrasonografide uylukta subkuitan
doku ve kas planlari arasinda 10x6 x12 cm boyutunda multilokule kompleks kistik kitle saptandi. Kontrastli tomografide sol uyluk
anteromediyal kisminda kas planlari arasinda yerlesmis multiseptal kistik kitle tespit edildi. Hastaya spinal anestezi altinda total kist
eksizyonu uygulandi. Hastanin iki yillik takibinde fizik muayene ve radyolojik gortintulemelerinde niiks saptanmadi. Ekstrahepatik
primer kist hidatik siklikla subkitan yerlesimlidir. Uyluk, gluteal bélge, boyun ve ekstremite yerlesimi oldukca nadirdir. Kas ici kist
hidatik cerrahi tedavisinde kistin total eksizyonu en sik kullanilan yontemlerdir.

Anahtar Kelimeler: Ekinekok, kist hidatik, hidatik hastalik, ekstrahepatik kist, uyluk

Introduction

Hydatid disease (HD) or echinococcosis; it is an endemic,
zoonotic, parasitic infection caused by Echinococcus
granulosus (sch) seen in both developing and developed
countries and is considered a serious public health problem
(1). Although this parasitic disease can be seen in any part

of the body, the liver (55-70%) and then the lungs (18-
35%) are the most frequently affected organs (1). The brain,
ovaries, pancreas, thyroid gland, breast, gallbladder, and
heart are organs where echinococcus is rarely located and
have a lower incidence of 8-10% (2). The rate of infection
in the musculoskeletal system and primary soft tissue is
extremely rare (0.5-4.7%), even in endemic areas (2,3,4).
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The disease can be discovered incidentally, or the patient
can come with the mass to the affected location. A lump
in the form of a soft tissue tumor, such as a sarcoma,
liposarcoma, or lipoma, might be found during a clinical
examination. The first preferred imaging method after the
examination is ultrasonography (USG) (1,2,3). In the USG,
one can see daughter cysts, vesicles, septa, hydatid sand,
floating membranes, and cyst membranes (5). Serology can
help in the differential diagnosis of HD and other cystic
diseases. Magnetic resonance imaging (MRI), which depicts
the location of the cyst and its relationships to muscles
and other structures, provides the best imaging data for
muscular hydatid cysts (5,6). In this article, the diagnosis of a
primary isolated left thigh hydatid cyst, imaging modalities,
treatment strategy and patient management are discussed
with a case report.

Case Report

A32-year-old male presented to the hospital complaining
of a slow-growing, painless mass in his left thigh. The size of
swelling gradually increased in the following period. He was
a sheepherder during his childhood. The patient’s medical
history was unremarkable. A sensitive lump of around 10*15
cm was discovered during a physical examination of the left
upper thigh. The skin on top was normal (Figure 1). In the
rest of the body, there was no more apparent or observable
swelling. The lesion was detected by ultrasound as a
10x6x12 cm thick walled, multiloculated, complicated cystic
mass in the medial side of the upper left thigh. Laboratory
tests, including a complete blood cell count, serum
chemistries, a coagulation profile, C-reactive protein, and

[

Figure 1. Swelling at the anteromedial aspect of the left thigh (the
arrow)

erythrocyte sedimentation rate, showed normal results. In
the serological examination, the indirect hemagglutination
test was detected as 1/640 (positive >1/128). MRI revealed
a large, thick-walled cystic mass lesion of approximately
18.5*15.5*8.8 cm on the anterolateral side of the left thigh,
the largest of which was 4.4 cm, accompanied by multiple
cysts (Figure 2). No other organs were affected by hydatid
cysts,according to contrast-enhanced computed tomography
(CECT) of the chest and abdomen. While CECT of the
abdomen and chest did not reveal any other organ hydatid
cyst involvement, but multiseptal cystic mass localized in
the muscle was observed in the anteromedila part of the
left thigh, measuring approximately 110*108 mm (Figure 3).
The patient was treated with albendazole (400) mg in a day
for two weeks before surgery. The wound was protected with
a sponge dipped in hypertonic saline (3%). After injecting
hypertonic saline (3%) into the cyst, a 10-minute waiting
was required. Under spinal anesthesia, oblique incision
anteromedially was performed. After the skin incision, it was
observed that the cyst ruptured into the subcutaneous fatty

Figure 2. A. Coronal T1-weighted MRI study of the thigh
demonstrate a large cystic lesion containing the smaller round
cysts (arrow), B. Coronal T2-weighted demonstrate a large cystic
lesion containing smaller round cysts (arrow)

MRI: Magnetic resonance imaging
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Figure 3. Large cystic lesion containing the small round cysts
(computed tomography scan with contrast) A: Coronal, B: Oblique,
C: Sagittal plane images
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tissue and was self-limiting. Up to 750 mL of filthy, decaying
material with daughter cysts was extracted and cystectomy
was performed (Figure 4). Thorough wash was given all
cavities with 10% povidone iodine. In addition to the primary
closure of the incision,hemovac drains (16 Fr) were inserted.
The recovery time went without incident. The drain was
removed on the third day. On the fifth day, the patient was
released.The physical examination was unremarkable at the
1stand 3 month follow-ups of the patient,and no recurrence
was detected in the USG. In the macroscopic examination
of the specimen sent to pathology; 4-5 transparent colored
walland sac-like specimens, the largest of which is 7*7*0.1
c¢cm and the smaller one is 2*2*0.1 c¢cm, were observed. In
microscopy examination; in the examination of the section
prepared from the sent material; eosinophilicacellular
cuticular membrane and scolex structures were observed
on the wall, covered with a germinal layer inside. The case
was diagnosed as “hydatidcyst” with the present findings
(Figure 5).

Conclusion

A serious health issue around the world, HD, also known
as cystic echinococcosis, is an endemic parasitic disease
brought on by the larval form of the echinococcus. E.

Figure 4. Peroperative images of thigh and specimens

granulosus and E. multilocularis cause cystic Echinococcosis
and alveolar Echinococcosis in humans (1,2,3). While
primary hydatid cysts of the thigh or other uncommon
anatomical places have been recorded in the literature,
hydatid cysts typically afflict the liver and lungs (1,2,3,4).
The pathophysiology of musculoskeletal hydatid cyst
disease is not clear. The two possibilities that get the most
attention are subcutaneous contamination directly through
damaged skin or lymphatic channel dissemination. The
thigh is the most common subcutaneous location, followed
by the gluteal area, the neck area, and the limbs (3,7). The
location,size,and pressure of the cyst’s expansion determine
how the muscular hydatid cyst typically presents, but it
typically takes the shape of a slow-growing, painless mass.
Cyst formation is hampered by muscular lactic acidosis and
muscle contraction. Parasitic cysts tend to develop around
the muscles of the neck, thigh and roots of the limbs where
muscle activity is lower and vascularisation is greater (8).
There are serological tests available to diagnose hydatid
cysts, however a negative test result does not rule them
out entirely (1,2,4). Particularly in the detection of cystic
membranes, septa, and hydatid sand, floating membranes,
daughter cysts, and vesicles, as well as in the illness
diagnosis, USG has a high accuracy rate (5,7,9). MRI is the
preferred examination in case of suspected intramuscular
HD, as in all muscle-joint imaging. The differential
diagnosis of cystic lesions is aided by the detection of
multiloculated polycystic mass lesions on MRI as well as
the presence of a two-layered wall of collagen tissue and
vascularized pericyst (5,8,10). The preferred method of
therapy at the moment is total surgical excision of the cyst,
followed by extensive irrigation of the soft tissues around
it with hypertonic saline to avoid recurrence. The following
surgery, these operations should be accompanied with
the administration of systemic antiparasitic medications.
When cystic lesions are seen on the body, the differential

Figure 5. Pathology findings. 5a: The appearance of eosinophilic
stained, lamellar structure, acellular cuticle layer, and scolex
structure in the cyst (HEx40), 5b: The appearance of eosinophilic
stained, lamellar membrane and associated scolexin the cyst
(HEx20), 5¢c: Scolex structures (HEx40)
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diagnosis should include a hydatid cyst, especially in
endemic populations. MRI is accepted as one of the best
diagnostic techniques in the diagnosis and surgical planning
of primary muscle localized hydatid cysts. Total excision
of the cyst or pericystectomy is the most commonly used
methods in the surgical treatment of intramuscular HD.
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This case report was published as a poster presentation
at the 22" National Surgery Congress held in Antalya
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Low Grade Mucinous Appendiceal Neoplasia Presenting as Ovarian
Tumor; A Rare Case Report

Over Tumoru Olarak Ortaya Cikan Dusuk Dereceli Musinoz Apendiks
Neoplazisi; Nadir Bir Olgu Raporu

@ Neslihan Kaya Terzi

Canakkale Onsekiz Mart University Faculty of Health Sciences, Department of Pathology, Canakkale, Tiirkiye

It can be difficult to distinguish between primary and metastases in ovarian mucinous neoplasms, both clinically and
histopathologically. Especially in mucinous type ovarian neoplasia, the possibility of metastasis of a mucinous neoplasia originating
from the appendix or colon should be kept in mind due to its close proximity to the ovary. Considered to be of primary ovarian
origin with clinical and radiological findings; however, we present a rare case that we detected as a mucinous neoplasia metastasis
originating from the appendix by histopathological and molecular analysis. Although intraoperative histopathological evaluation
is important in ovarian neoplasia, a more accurate diagnosis can be made with immunohistochemical and molecular additional
diagnostic methods, especially in cases with mucinous type ovarian neoplasia.
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Keywords: Appendiceal mucinous neoplasm, ovary, diagnosis, molecular

Over miisinéz neoplazilerinde primer ve metastaz ayrimini yapmak hem klinik hem de histopatolojik olarak zor olabilir. Ozellikle
musinoz tip over neoplazilerinde overe yakin komsuluklari nedeniyle apendiks veya kolon kaynakli bir miisindz neoplazinin metastaz
yapmis olma olasiligr akilda tutulmalidir.Klinik ve radyolojik bulgular ile primer over kaynakli oldugu dusunilen; ancak histopatolojik
ve molekiiler analiz ile apendiks kaynakli bir mlsindz neoplazi metastazi olarak saptadigimiz nadir bir olguyu sunuyoruz. Over
neoplazilerinde intraoperatif histopatolojik degerlendirme 6nemli olmakla birlikte 6zellikle miisindz tip over neoplazi olan olgularda
ameliyat sonrasinda immuiinohistokimyasal ve molekiiler ek tani yontemleri ile daha dogru tani konulabilmektedir.

Anahtar Kelimeler: Apendiks misin6z neoplazmi, over, tani, molekiler
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Introduction

Case Report

Mucinous appendiceal neoplasms are rare, sometimes
found incidentally, during follow-up, or during surgery for
other reasons, and histopathologically classified as low-
grade mucinous appendiceal neoplasms (LAMNSs), high-
grade mucinous appendiceal neoplasms, and mucinous
adenocarcinomas (MA) (1).

Up to 23 cases of appendiceal mucinous neoplasia have
been reported till date in English medical literature. When
the literature is reviewed,our case is an uniq case of primary
LAMN causing ovarian metastasis and pseudomyxoma
peritonei (PMP).

Our patient, 45 years old female, was admitted to the
hospital with abdominal pain and swelling. The tumor
markers cancer antigen 125 (CA-125), cancer antigen 19-9
(CA19-99) and carcinoembriyonicantigen levels rose slightly
(71.5 U/mL, 48.3 ng/mL and 48.7 ng/mL, respectively). On
ultrasonography (USG) imaging, a 110x105 mm multicystic
mass was observed in the right ovary. A small amount of
acid was detected.

Right ovarian mass was excised with laparotomy and
sent to pathology for frozen study. In the macroscopic
examination, a ruptured multicystic mass of 11x11x3 cm
in size with mucoid material and a solid area of 4 cm in
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the cyst were observed. A borderline mucinous tumor was
diagnosed on microscopic examination. With this result;
the operation was terminated by appendectomy, bilateral
salpingo-oophorectomy, hysterectomy, lymphadenectomy,
omentectomy and  peritoneal implant  excision.
Microscopically (Figure 1), the surface of the ovarian and
appendiceal tumors was lined with mucinous epithelium
with low-grade dysplasia. Acellular mucin was in the
omentum and peritoneal tissues, and mucinous epithelium
was observed in the stroma. Lymph node metastasis was
not observed.

APPENDIX PERITON

Figure 1. A-E. Low-grade appendiceal mucinous neoplasm. (A)
Villous and flat proliferation of mucinous epithelial cells lining the
appendiceal mucosa in LAMN (HX&Ex 40). Immunohistochemical
positivity of CK7 (B), CK20 (C), CDX2 (D) and SATB2 (E) in tumor
cells of the appendix mucinous neoplasm (x100). F-J. Low-grade
appendiceal mucinous neoplasm involving the ovary. (F) The
mucinous glands have a complex anastomosing architectural
pattern (HX&Ex 40). Immunohistochemical focal positivity of
CK7 (G) and CK20 (H), diffuse positivity of CDX2 (l) and SATB2
() in tumor cells of the ovary (x100). K-O. Pseudomyxoma
peritonei, low grade. (K) Lakes of mucin and epithelial cells
(HX&Ex100). (L) Acellular mucin in the fibrous tissue (HX&Ex100).
Immunohistochemical positivity of CK7 (M), CK20 (N), and CDX2
(0) in tumor cells of the periton (x100)

LAMN: Low-grade mucinous appendiceal neoplasm

Immunohistochemistry

In order to understand the origin of the tumor,4 um thick
sections were made from the blocks of the appendix, ovary
and omentum, and immunohistochemical studies were
performed. The tissue was separated from paraffin with
xylene and rehydrated with ethanol.Monoclonal cytokeratin
7 (CK7) (dilution 1:100), cytokeratin 20 (CK20) (dilution
1:100), CDX2 (dilution 1:250), PAX-8 (prediluted), CA-125
(dilution 1:100), and Specific AT-rich sequence binding
protein 2 (SATB2) (dilution 1:100) antibodies were applied
to the slides. While CK7 and CK20 stained focal positively
in tumor cells of ovary, CDX2, PAX-8 and SATB2 antibodies
showed diffuse nuclear positivity. On the other hand; diffuse
strong positive staining was observed with CK7, CK20, CDX2
and SATB2 in the sections of tumor samples in the appendix
and omentum (Figure 1).

GNAS Mutation Analysis

GNAS mutation analyzes were performed in both
appendiceal and ovarian tumor tissues (Figure 2). Hotspot
sites for pathogenic mutations in exons 8 and 9 of the GNAS
gene were analyzed by polymerase chain reaction (PCR)-
based direct sequencing. Tumor targets (>90% viable tumor)
were manually microdissected from 10 mm thick unstained
histological sections. Sections were deparaffinized. DNA
was then isolated using the QlAamp DNA FFPE Tissue
Kit (50) (catalog #56404) (QIAGEN, Hilden, Germany). The
primers used in the amplification process are as follows:
Exon 8-Forward: 5ACTGTTTCGGTTGGCTTTGGTGA'3,
exon 8-Reverse: 5AGGGACTGGGGTGAATGTCAAGA3, exon
9-Forward: 5’TTGACATTCACCCCAGTCCC'3, exon 9-Reverse: 5
ACAAACACAGAAGCAAAAGCGCAAAAGCG.

The purified PCR products were submitted to direct
sequencing in both directions (forward and reverse) by
applying reagents from the Big Dye Terminatorv3.1 Cycle
Sequencing kit. After the precipitation of alcohol, the
products were run on an automatic sequencer. Bidirectional
sequence traces were analyzed with SeqScape Software
v3.0 and manually reviewed with the reference sequence of
the GNAS gene.

As a result, GNAS exon 8 ¢.602G>A (p.R201H) mutation
was identified in both appendix and ovary tumor tissues
(Figure 2), while GNAS exon 9 mutation was not detected.

Follow-up

No problem was detected in the controls of the patient
and he was discharged in good health. Follow-up was
performed using computed tomography, USG imaging and
tumor markers. No recurrence/residual tumor was detected
in the first 2 years of follow-up.
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CPTECEE TGGEEEGTE TFTECLTE c7T

GNAS Exon 8 Negative Control

Appendix Tumor Tissue ¢.602G>A (p.R201H)

P

Figure 2. Representative sequencing forward electropherograms
of GNAS exon 8 c.602G>A (p.R201H) mutation in both appendix
and ovary tumor tissues while corresponding region of the IVS-
000 polyclonal control DNAs reference sequence is shown in
upper lane

Discussion

The primary/metastasis differentiation of appendiceal
and ovarian mucinous neoplasms can be difficult. Only
histopathological examination is not sufficient, pathological
additional diagnostic methods should be applied.

Most ovarian tumors express CK7 and are CK20 negative,
while tumors of colon and appendix are CK20 positive but
CK7 negative. In some tumors, CDX2 will be required to
exclude tumors originating from other gastrointestinal and
pancreato-biliary systems.

A newly recognized marker proposed for primary/
metastasis differentiation of mucinous neoplasms in
the ovary is SATB2 (2). The SATB2 antibody indicates the
origin of colorectal or appendiceal cancer of the lower
gastrointestinal tract. Schmoeckel et al. (2) reported 7
cases of LAMN that had ovarian metastasis or caused PMP.
They applied an immunohistochemical panel including
SATB2 to these cases, and SATB2 showed diffuse and
strong positive expression in all of them. On the other
hand, it was determined that immunohistochemical SATB2
negative 40 cases had ovarian mucinous borderline tumor
or ovarian mucinous carcinoma. According to this finding,
SATB2 antibody can be used in the differential diagnosis
of mucinous neoplasia originating from the ovary and
appendix.

In the presence of 2 or more tumors in different
anatomical regions, DNA sequencing can be used as a
more specific indicator than immunohistochemistry for
the differentiation of metastases or primary tumors (3).
This approach may be useful in genetically stable tumors
such as LAMN. Since genetic variants associated with LAMN
are primarily confined to a few hotspot regions in GNAS, it
would be appropriate to work with Sanger sequencing.

This case is the rare one in the literature with a diagnosis
of LAMN metastasizing to the ovary (4) and causing low-
grade PMP, and is the second one (5) without PMP. Also
our case is the 4 one with simultaneous appendiceal and
ovarian mass, indicating primary appendix. If we look at the
other 3 literature (Table 1) from the past to the present,
Klein and Rosen (6) diagnosed a postmenopausal female
patient with vaginal bleeding after the operation with
MA and mucinous carcinoma in bilateral ovaries. Mandai
et al. (7) diagnosed appendiceal adenocarcinoid and
bilateral Krukenberg tumors after the operation in a young
premenopausal female patient who presented with a lower
abdominal mass. Toffaha et al. (4) detected a 21 cm right
adnexal complex cyst on USG imaging in a postmenopausal
female patient who presented with minimal vaginal
bleeding. They detected the appendix adjacent to the ovary
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during the operation and considered it as primary ovarian postmenopausal female patient who presented with an
carcinoma. As a result of histopathological examinations, it adnexal mass. They did not detect any other mass in the
was diagnosed as primary LAMN and ovarian metastasis, as ovaries or abdomen in this patient. They searched literature
in our case. in PubMed, asking if there was a case similar to this case

Borges et al. (8) presented a case diagnosed LAMN and found 23 similar literature. Mucocele in the appendix in
by post-operative histopathological examination in a 9 cases, LAMN in 7 cases, mucinous cystadenoma in 6 cases

Table 1. Literature review: pre-op adnexal mass, intra-op abnormal appendix and ovary, origin in appendix®

Report® Age (y) Examination Surgery Macr. find Micr. find Follow-up/rec
Current case 45 21x11x3 cm L, right adn. Large mobile Appendix: LAMN Norec,1y
Ruptured cystic Mass thin walled ROV: LAMN met.,
Mass of the Excision multi locular periton, omentum: PMP
right ovary, with (frozen) cystic mass
normal uterus, TAH with USO, arising from R OV,
perforated AP and periton, N Lt OV,,and U.,
appendix, om., LAD perforated appendix,
peritoneal and peritoneal and omental
omental imp. mass/mucus
Toffaha A 2020 | 58 Soft Abd, no L, TAH with Large mobile thin No Rec 3y
tenderness/ BSO and AP walled multi locular ROV: LAMN met
guarding; mobile mass arising from R OV.,
non-tender N.Lt OVand U.,
15x10 cm mass; Small and large bowel
bulky U, fullness adhesions, appendix

adherent to ovary,
mucus

around adnexa

extruding through its

tip
;"&;‘gai b 35 Lower abdominal | 1% Op: L, TAH, 1% Op: Large ACC with Bil. Died 24 m after
mass Lt SO, partial Lov,N ROV. Krukenberg diagnosis
Resection of 2" Op: ROV Tumor
R OV. 2" Op: slightly large
RSO, AP,Om, and hard
Res of colonic
nodule, P&
para-A Lad
Klein E. 1996 | 66 NR L, TAH with Partly exophytic AMC, both Death after 20 m
BSO and Lt OV mass, OV involved
modified R H, 4 cm, distending (ROV microscopic)
ELor[i)tiynzgl the cecum, suspicious
nodules nodule in cul-de-sac

2 Evidence based on case report, °For space considerations, only the first author is cited, AAC: Appendiceal adenocarcinoid, Abd: Abdominal, AMC: Appendiceal
mucinous carcinoid, AP: Appendectomy, Bil: Bilateral, BSO: Bilateral salpingo-oophorectomy, L: Laparotomy, Lad: Lymphadenectomy, Lt: Left, Macr. find.: Macroscopic
finding, Micr. find.: Microscopic finding, m: Month, N: Normal, NR: Not reported, Om: Omentectomy, Op: Operation, OV: Ovary/s P: Pelvic, Para-A: Para-aortic, R: Right,
Rec: Recurrence, Res: Resection, SO: Salpingo-oophorectomy, TAH: Total abdominal hysterectomy, U: Uterus, y: Years

159



160

Hamidiye Med J 2023;4(2):156-160
Neslihan Kaya Terzi. Low-grade Appendiceal Mucinous Neoplasia

and MA in 1 case of these literatures was found. No tumor
was detected in any other focus in any of these cases.

It is difficult to understand the origin of mucinous
tumors because the ovary and appendix are close to each
other anatomically, there are no specific serum markers
for cancers originating from these organs, and mucinous
tumors originating from the appendix can metastasize to
the ovary (9).

Conclusion

Our case showed how we can distinguish between
metastasis from primary appendix or ovary in a case of
LAMN. Surgeons should provide the pathologist with more
information about the clinical, radiological and laboratory
characteristics of patients. We also found that performing
frozen sections during the operation was significantly
important for helping the pathologist diagnose the
definitive one. In addition, the presence of PMP indicated
that mucinous neoplasms of the appendix should be
considered. Based on our results,a more accurate diagnosis
can be made in patients with mucinous ovarian neoplasm
with the diagnosis of frozen during the operation and with
immunohistochemical and molecular additional diagnostic
methods after the operation.
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