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Editorden

Degerli Bilim Insanlari ve Kiymetli Okuyucular,

Hitit Medical Journal’in yeni sayisiyla sizlerle bulusmanin heyecanini yasiyoruz. Dergimiz, ulusal dizeyde
kazandigi glivenin ve itibarin 6tesine gegerek uluslararasi bilim diunyasinda da hak ettigi yeri almaya
baslamis, prestijli indekslerde taranarak global bir erisime kavusmustur. Bu gelisme, editoryal ekibimize
buyuk bir mutluluk ve ayni zamanda gelecekteki yayin strecleri icin ylksek bir motivasyon saglamistir.

Bilimsel arastirma alanindaki gelismelere hizla katkida bulunmak ve artan ilgiye layik bir bicimde karsilik
vermek amaciyla, makale degerlendirme sureclerini titizlikle ve hizla yuritmekteyiz. Amacimiz, kabul
edilen calismalari en kisa slrede siz degerli arastirmacilarin ve bilim dlnyasinin dikkatine sunmaktir.
Bilimsel uretkenligi ve akademik paylasima verdigimiz 6nemin bir gostergesi olarak, dergimize degerli
calismalarini géndererek bu surece katki saglayan tim yazarlarimiza ve bu ¢calismalari ilgiyle takip eden
Siz okuyucularimiza en igten tesekkdrlerimizi sunariz.

Bu sayimizda, tip alaninda farkli uzmanliklari ve disiplinleri kapsayan toplam 19 makaleyi sizlerle
bulusturuyoruz. Bu calismalarin 13’0 orijinal arastirma makaleleri olup, literattire dnemli katkilar
sunacak niteliktedir. Her bir makalenin, bilimsel gelisim ve toplumsal fayda saglamada énemli bir rol
oynayacagina inaniyoruz.

Dergimizle birlikte akademik yolculugunuzda sizlere eslik etmenin mutlulugunu yasiyoruz. Keyifli, verimli
ve ilham verici bir okuma deneyimi diliyoruz.

Saygilarimla,

Doc. Dr. Abdulkerim YILDIZ
HMJ Edit6éryal Kurul adina



From the Editor

Dear Scientists and Esteemed Readers,

We are thrilled to present the latest issue of Hitit Medical Journal to you. Our journal, having earned trust
and recognition on a national scale, has now begun to establish its rightful place in the international
scientific community. By being indexed in prestigious databases, it has achieved global accessibility. This
development has brought immense joy to our editorial team and provided great motivation for our future
publishing endeavors.

In order to promptly contribute to advancements in scientific research and respond to the growing interest
in our journal, we are meticulously and swiftly conducting the manuscript review processes. Our goal is to
present the accepted papers to you, esteemed researchers, and the scientific community as quickly as
possible. As a testament to our commitment to scientific productivity and academic sharing, we extend
our sincere thanks to all the authors who have chosen to submit their valuable works to our journal, and
to all the readers who follow these contributions with great interest.

In this issue, we present to you a total of 19 articles covering various specialties and disciplines in the
field of medicine. Thirteen of these are original research articles, each of which holds the potential to
make significant contributions to the literature. We believe that each of these papers will play a key role
in advancing scientific knowledge and promoting societal benefit.

We are delighted to accompany you on your academic journey with our journal. We wish you an enjoyable,
productive, and inspiring reading experience.

Respectfully,

Doc. Dr. Abdulkerim YILDIZ
On behalf of the HMJ Editorial Board
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Decreased Autophagic Activity in Triple Negative Breast Cancer Cells upon
Hydroxychloroquine and Thymoquinone Combination Treatment

ABSTRACT

Objective: Autophagy plays a significant role in breast cancer tumorigenesis, including triple-negative breast
cancer. Research indicates that hydroxychloroquine and thymoquinone modulate autophagy, potentially
suppressing its activity. However, their combined effects on autophagy in triple-negative breast cancer remain
unexplored. In this study, we investigated the potential anti-cancer and autophagy-modulating effects of
hydroxychloroquine-thymoquinone combination on triple-negative breast cancer cells in vitro.

Material and Method: The viability of MDA-MB-231 cells was evaluated after treatment with hydroxychloroquine
(10-210 uM) and thymoquinone (5-45 uM) for 24 and 48 hours using the WST-1 assay. Combination effects were
analyzed using the Chou-Talalay method with CompuSyn (v.10). Autophagic vesicles were visualized using an
Autophagy Detection Kit and fluorescence microscopy to investigate their role in the decrease in cell viability.
Statistical analysis was performed with GraphPad Prism (v.8.3.0).

Results: At both 24- and 48-hour intervals post-treatment, a significant decrease in viability was observed for
both hydroxychloroquine and thymoquinone treatments individually (p<0.0007). The combination of these
drugs revealed pronounced synergistic effects at 24 hours, whereas antagonistic effects were noted at 48 hours
(combination index>1). At 24 hours, favorable dose reduction effects were evident (dose reduction index >1),
while the 48-hour results showed an unfavorable reduction (dose reduction index<1). Consequently, the 24-hour
synergistic effects resulted in a reduction in autophagic vesicles (p<0.0001).

Conclusion: This study revealed, for the first time, a time-dependent decrease in triple-negative breast cancer
cell viability via the autophagy mechanism induced by hydroxychloroquine and thymoquinone, highlighting their
novel implications for triple-negative breast cancer treatment and autophagy modulation.

Keywords: Autophagy, breast cancer, drug-combination, hydroxychloroquine, thymoquinone.

OZET

Amag: Otofaji, triple negatif meme kanseri alt tipi dahil olmak Gizere meme kanserinde timaoér olusumunda etkili bir
mekanizmadir. Arastirmalar, hidroksiklorokin ve timokinon’un otofajiyi diizenleyerek aktivitesini potansiyel olarak
baskiladigini gdstermektedir. Ancak, bu maddelerin kombine uygulanmasinin triple negatif meme kanserinde
otofaji Gizerindeki etkileri hentiz aydinlatiimamistir. Bu calisma, hidroksiklorokin ve timokinon kombinasyonunun
triple negatif meme kanseri hiicrelerinde hiicrelerinde antikanser ve otofajik etkilerini in vitro olarak incelemeyi
hedeflemektedir.

Gereg¢ ve Yontem: Hidroksiklorokin (10-210 uM) ve timokinon (5-45 uM)’nun 24 ve 48 saat boyunca MDA-MB-231
hlcrelerine uygulanmasi sonucu hticrelerin canhhgr WST-1 testi ile degerlendirildi. Kombinasyonlarinin etkileri,
CompuSyn (v.10) ile kombinasyon indeksi ve doz azaltma indeksi hesaplanarak Chou-Talalay yéntemiyle analiz
edildi. Hicre canlihdinin azalmasindaki otofaji etkisini gdzlemlemek adina, otofajik vezikillerin tanimlanmasi ve
gérintilenmesiicin “Autophagy Detection Kit” ve floresan mikroskobu kullanildi. istatistiksel analizler, GraphPad
Prism (v.8.3.0) kullanilarak gerceklestirildi.

Bulgular: Hidroksiklorokin ve timokinon’un 24 ve 48 saatlik uygulamalari sonucu hlcre canlihginda anlamli bir
azalma gbézlemlendi (p<0.0007). Kombinasyon uygulamalari sonucu sinerjistik etkileri 24 saatte belirgin olarak
goralirken, 48 saat uygulanmalari sonucu ise antagonistik etkiler elde edildi (kombinasyon indeksi>1). Doz
azaltmada olumlu etkiler 24 saatte belirgin iken (doz azaltma indeksi >1), 48 saatte tam tersi etkiler elde edildi
(doz azaltma indeksi<1). Sonu¢ olarak, kombinasyonun 24 saatlik uygulamasiyla karsilasilan sinerjistik etkilerin
otofajik vezikUlleri azalttigi gdsterildi (p<0.0007).

Sonug: Bu calisma, hidroksiklorokin ve timokinon tarafindan indiklenen otofaji mekanizmasi araciligiyla triple
negatif meme kanseri hiicrelerinde zamanla badimli canlilik azalmasint ilk kez ortaya koymustur. Bu kombinasyon
ileriki calismalarla birlikte triple negatif meme kanseri tedavisi ve otofaji modilasyonunda etkin rol oynama
potansiyeli tasimaktadir.

Anahtar So6zciikler: Hidroksiklorokin, ilac kombinasyonu, meme kanseri, otofaji, timokinon.
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Introduction

Triple-negative breast cancer (TNBC), accounting
for15-20% of newly diagnosed breast cancers (BCs),
uniquely lacks targeted treatment compared to other
BC subtypes. It is characterized by the absence of
estrogen receptor (ER), progesterone receptor (PR),
and human epidermal growth factor receptor-2
(HER2) expression, and represents a particularly
aggressive form of BC. This highly metastatic and
heterogeneous disease demonstrates a notably poorer
prognosis and relapse rates. Despite considerable
research efforts to address TNBC, therapeutic
interventions remain insufficient. Thus, there is a
critical necessity for the development of innovative
approaches. Advancements in comprehending its
biological mechanisms, and drug development have
facilitated the integration of targeted therapeutic
approaches which potentially revolutionize the
therapeutic strategies of TNBC (1,2).

Autophagy is a cellular degradation process that
involves the breakdown and recycling of long-lived
proteins and organelles through lysosomal activity.
Autophagy plays a crucial role in both normal
physiology and tumor biology. It serves as a tumor
suppressor by preventing the accumulation of genetic
defects that could lead to tumor formation. However,
autophagy can also promote tumor progression,
particularly in aggressive cancers with high metabolic
demands. In such cases, autophagy provides energy
to cancer cells by recycling cellular components
as an alternative metabolic pathway in nutrient-
deprived and hypoxic environments. Like in other
cancer types, autophagy displays a wide-ranging
influence in BC, potentially acting as both a promoter
and inhibitor of tumor growth at different stages of
tumorigenesis (3,4). It functions as both a promoter
and inhibitor of metastasis in the BC progression.
The role of autophagy in BC presents a challenge
for effective therapy, as it can lead to drug and
radiotherapy resistance. It promotes tumor stemness,
and inhibits apoptosis, contributing to carcinogenesis
(5). Autophagy plays a role in maintaining BC stem
cells in TNBC through the Epidermal growth factor
receptor (EGFR)/ Signal transducer and activator
of transcription 3 (STAT3), Transforming growth
factor beta (TGFB)/Sma and Mad related protein
(SMAD) and Interleukin-6 (IL6)/ Signal Transducer
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and Activator of Transcription 3 (STAT3) signaling
pathways (3). Autophagy also interacts with tumor
microenvironment components like macrophages
and can be modulated by anti-tumor compounds
like parthenolide and honokiol. Its consideration in
BC therapy is essential due to its multifaceted nature,
dual pro-survival and pro-death functions, and its
crosstalk with critical molecular pathways such as
apoptosis (5,6).

Hydroxychloroquine (HCQ) is a compound that is
used in the treatment of malaria, lupus erythematosus
and rheumatoid arthritis. Recent research supports
using HCQ as an adjuvant therapy to enhance
cancer treatment effectiveness and mitigate drug
resistance. This is attributed to HCQ’s ability to inhibit
lysosomal acidification and impede autophagy (7).
HCQ functions in the later stages of autophagy by
elevating the pH in lysosomes. This elevation prevents
the fusion between autophagosomes and lysosomes,
consequently hindering the degradation of proteins
within lysosomes (8). There are numerous phase |
and phase Il clinical trials investigating the use of
HCQ in treating patients with diverse cancer types,
including BC. Aggressive tumors such as TNBC
exhibit elevated levels of autophagy, which aids in
tolerating cellular stress encountered during the
metastatic process (9). Elucidating HCQ’s effects
as an autophagy inhibitor is crucial for addressing
treatment challenges in these cancers.

Thymoquinone (TQ) is the most abundant natural
bioactive compound found in Nigella sativa, known
for its anti-cancer, anti-inflammatory and antioxidant
effects (10,11). It has also gained attention for its
potential in regulating autophagy. TQ-induced
autophagic cell death can either inhibit or induce
autophagy, depending on the specific cellular
context. Studies have demonstrated that TQ induces
autophagic cell death in renal carcinoma, BC and
colon cancer (12). In TNBC cell line MDA-MB-231, TQ
treatment significantly inhibited cell proliferation,
migration, and autophagic activity by suppressing
the expression of microtubule associated protein 1
light chain 3 a (LC3, also referred to as MAPILC3A)
and Beclin-1, suggesting its potential as a candidate
for controlling autophagic activity in TNBC (13).
Conversely, in cells like glioblastoma multiforme,
which utilize autophagy as a survival mechanism,
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TQ promotes cell death by inhibiting autophagy. It
has been shown to inhibit autophagy in glioblastoma
cells by disrupting the lysosomal membrane, and
inducing cathepsin translocation, leading to caspase-
independent apoptosis (11). While the understanding
of the relationship between TQ and autophagy
mechanismis still limited, studies suggest its ability
to modulate autophagy pathways in cancer.

The effects of HCQ and TQ have been studied
individually in various cancers both in vitro and in
vivo. However, the combined effects of these two
compounds on autophagy in cancer have not been
previously reported. Therefore, the current study
aims to investigate the combined anticancer and
autophagy effects of TQ and HCQ on the aggressive
BC subtype, TNBC, in vitro.

Material and Methods

Cell Culture

The MDA-MB-231TNBC cell line was obtained from
the American Type Culture Collection (ATCC) and
provided by the Proteomics Laboratory of Kocaeli
University. Dulbecco’s modified Eagle’s medium
(DMEM; Sigma-Aldrich, USA) supplemented with
high glucose and 10% fetal bovine serum (FBS,
Gibco, Thermo Fisher Scientific, USA), as well as
penicillin (100 U/mL) and streptomycin (100 ug/
mL) (Gibco, Thermo Fisher Scientific, USA), were
used to culture MDA-MB-231 cells. The cells were
maintained in a humidified incubator at 37°C with
5% CO, (Thermo Fisher Scientific, USA). Since a
commercially available cell line was used, ethical
approval was not required.

Preparation of HCQ and TQ
The stock solutions of HCQ (TRC, Canada) and TQ
(Glentham Life Science, United Kingdom) were
prepared in water and dimethyl sulfoxide (DMSO)
(Sigma-Aldrich, USA) at concentrations of 5000
UM and 600 uM, respectively. Next, dilutions were
prepared to achieve the desired concentrations of
HCQ (10, 30, 60, 90, 120, 150, 180, 210 uM) and TQ
(5,15, 25, 35, 45 uM).

WST-1 Assay

To assess the effects of HCQ and TQ on the viability
of MDA-MB-231 cells, WST-1 assay (Roche Applied
Science, Indianapolis, IN, USA) was employed. Initially,
1x10%cells in 100 ul were seeded into the wells of a

96-well plate. After 24 hours of incubation at 37°C,
the adherent cells were treated with drugs prepared
at the designated concentrations for 24 and 48 hours.
Subsequently, 10 uL of WST-1reagent (Roche Applied
Science, Indianapolis, IN, USA) was added to each
well, and incubated for 2 hours at 37°C in darkness.
Cell viability was then determined at a wavelength
of 450 nm using a microplate reader, and viability
percentages were calculated. The experiment was
carried out with three replicates.

Combination of HCQ and TQ

In drug combination trials, the combination effect
was examined for doses demonstrating viability
percentages within the range of 60-70%, wherein the
doses were found not to exert a significant impact
on viability, as assessed by the WST assay. For the
24-hour period, we selected doses of 150, 180, and
210 uUM HCQ combined with15and 25 uM TQ at 37°C.
For the 48-hour period, doses of 10 and 30 uM HCQ
combined with 15 and 25 uM TQ were applied to
the cells at 37°C. Subsequently, the impact of these
combinations on cell viability was determined using
the WST-1assay protocol, as provided above. Then,
we employed the Chou-Talalay method to analyze
the synergistic effects of HCQ and TQ and calculated
the combination index (CI) using CompuSyn v.10 (14).
Based on this assessment, a Cl value below 1signified
synergism, a Cl value of 1 suggested additivity, and
a Cl value exceeding 1 indicated antagonism. We
also calculated dose reduction index (DRI) using the
CompuSyn software. DRI values were divided into
three categories: DRI<1 indicated an unfavorable
reduction in dose, DRI=1 indicated no reduction in
dose, and DRI>1 indicated a favorable reduction in
dose.

Detection and Monitoring of Autophagy

Autophagy Detection Kit (ab139484, Abcam) was
used to detect in vitro development of autophagic
vesicle upon HCQ and TQ administration. According
to the kit protocol, trypsinized cells were washed
with 1x Assay Buffer. A staining solution was then
prepared using 1:1000 Green Detection Reagent,
1:1000 Hoechst nuclear stain, and 5% FBS in this
buffer, and cells were incubated with this solution for
30 minutes for staining at 37°C. Following fixation
with 4% formaldehyde for 20 minutes at room
temperature, autophagic vesicles were visualized
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using a fluorescence microscope (Olympus, Tokyo,
Japan). Finally, vesicles in three randomly selected
fields were counted and statistically compared
between groups.

Statistical Analysis

Statistical analysis was conducted using GraphPad
Prism software (version 8.3.0), with data presented as
mean * standard deviation from three independently
replicated experiments. Multiple comparisons were
assessed through two-way analysis of variance
(ANOVA) followed by Tukey’s test. Moreover,
CompuSyn (version 1.0) software was utilized to
investigate the confidence intervals of the Cl of HCQ
combined with TQ. One-way ANOVA was employed
to compare the percentages of autophagic vesicles
among groups.

Results

Effect of HCQ and TQ on MDA-MB-231 Cell Viability

The cytotoxic effects of HCQ and TQ on MDA-MB-231
cells were assessed to determine the appropriate
concentrations and durations for subsequent
combination studies. The findings demonstrated
that both HCQ and TQ reduced cell viability in a dose-
and time-dependent manner. At 24- and 48-hours
following drug application, a statistically significant
decrease in viability compared to the negative
control was observed from the first dose onwards
(p<0.0007). Following the 24-hour application
period, the viability of MDA-MB-231 cells treated
with HCQ was 68.2%, 67.4% and 58.4% at doses of
150 uM, 180 uM and 210 pM, respectively. On the
other hand, the viability of cells treated with TQ was
69.6%, 57% and 55.3% at doses of 15 uM, 25 uM and
35 uM, respectively. After 48 hours of treatment,
MDA-MB-231 cell viability was 69.2% and 63.4%
with HCQ doses of 10 uM and 30 uM, respectively.
Additionally, TQ-treated cells exhibited viabilities of
65.3% and 56.2% at 15 uM and 25 uM, respectively
(Figure D).

Time-dependent Effects of HCQ and TQ Combination
on Cell Viability

The findings obtained from individual drug
treatments led to the determination of combination
doses for the subsequent combination studies.
Specifically, doses of 15and 25 uM for TQ and 150 uM,
180 uM, and 210 uM for HCQ were selected for the 24-
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hour treatment period, while doses of 15and 25 uM
for TQand 10 uM and 30 uM for HCQ were identified
for the 48-hour treatment period. After analysis of
the combination results for 24 hours, a significant
reduction in the viability of MDA-MB-231 cells was
observed (p<0.0007), with viability decreasing to
as low as 30%. Conversely, data obtained for the
48-hour period indicated an increase in viability
with combination doses (p<0.0007) (Figure II).
Typically, viability increase is observed within the
range of 80%; however, the combination of 30 uM
HCQ + 25 uM TQ reached 94.6%.

A 150
N 24 hr
=1 48 hr
2 100 €
] * * *
= . *
B\o 50_ * * S

50—

% Viability

Figure I: Viability of MDA-MB-231 cells following administration
of varying doses of HCQ (A) and TQ (B) at 24 and 48 hours.
Each data point represents the mean of three independent
experiments, and error bars indicate the standard deviation

(*: p<0.00017).

Analysis of Synergistic Effects of HCQ and TQ

The Chou-Talalay combination index (CI) method,
facilitated by Compusyn software, was employed to
explore potential synergistic effects of HCQ and TQ.
The results obtained for 24 hours indicated that the
combination application of HCQ (150, 180, and 210
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M) with 15 uM and 25 uM TQ exhibited a synergistic
effect (CI<1), except for the combination dose of
25 uM TQ + 150 uM HCQ (CI=1), which showed an
additive effect. However, the results obtained for 48
hours of application showed that all combinations of
TQ and HCQ exhibited an antagonistic effect (CI>1).
Cl data were summarized in Table I.

Table I: Cl values of TQ and HCQ combinations applied to
MDA-MB-231 cells at 24 and 48 hours

Time (hr)
Combinations 24 hr 48 hr
ISuMTQ | 25pMTQ | ISPHMTQ 25uM TQ

10 tM HCQ 7101 7.675
30 uM HCQ 8.879 2.053
150 M HCQ 0.754 1.047

180 uM HCQ 0.589 0.822

210 pM HCQ 0.764 0.826

HCQ: Hydroxychloroquine, TQ: Thymogquinone

Autophagic vesicles (%)
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Figure II: The effects of HCQ and TQ combination on MDA-
MB-231 cell viability. Each data point represents the mean of
three independent experiments, and error bars indicate the
standard deviation (*: p<0.0007).

On the other hand, our DRI results indicated that
for all combinations applied for 24 hours, the DRI
values of HCQ and TQ were greater than 1. Remarkably,
in the combination of 15 uM TQ + 180 uM HCQ, the
DRI values for TQ and HCQ were 4.625 and 2.685,
respectively. Additionally, in the administration of
the 15 uM TQ + 150 uM HCQ combination, DRI values
of 3.025 and 2.359 were obtained for TQ and HCQ,
respectively (Table II). This suggests that these
combinations allow for a favorable reduction in
dose compared to when each drug is administered
individually. Contrary to these findings, DRI values
less than 1 were obtained for nearly all doses applied
for 48 hours (except for 25 uM TQ + 30 uM HCQ

combination), indicating an unfavorable reduction
in dose (Table ). Thus, the efficacy of HCQand TQ
combination decreased with prolonged duration.

5207 . 24 b

= 48hr

% Viability
3
[ |
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Figure Ill: Autophagy patterns of MDA-MB-231 cells under
fluorescence microscopy (40X) following treatment with HCQ,
TQ, and their combination for 24 hours. A. Nuclear morphology
was assessed using DAPI staining (blue), while autophagic
vacuoles were assessed using Green Detection Reagent
(green). B. Comparison of autophagic vesicle percentages
among groups (***p<0,0001, **p<0,0005, *p<0,005).

Decrease in Cell Viability Attributed to Autophagy
under Synergistic Effect

Autophagy patterns were observed to elucidate
whether autophagy underlies the decrease in cell
viability observed with the synergistic effect of HCQ
and TQ combination treatment in MDA-MB-231 cells
after 24 hours of application. Nuclear morphology was
examined through DAPI staining, and it was obtained
that the nuclei of BC cells remained intact following
the application of TQ, HCQ, and their combination.
The autophagy assay conducted with the combination
of doses that most significantly reduced cell viability
(210 uM HCQ + 15 uM TQ) showed a prominent
presence of green autophagic vesicles in nearly every
cellin the control group. While a decrease in vesicle
numbers compared to the control was observed
with the individual applications of HCQ and TQ, a
notably lower abundance of autophagic vesicles was
observed with their combined application (Figure
[IIA). For each treated group, a statistically significant
reduction in autophagic vesicle percentage was
observed compared to the untreated control group
(p<0.0007). Additionally, a statistically significant
decrease was obtained in the HCQ-TQ combination
group compared to individual treatment of HCQ
(p<0.05), and TQ (p<0.05) (Figure IlIB). The mean



percentages of autophagic vesicles for the control,
210 uM HCQ, 15 uM TQ, and combination groups
were 82.7,50.7, 44, and 26.7, respectively.

Table II: DRI values of TQ and HCQ combinations applied to
MDA-MB-231 cells at 24 hours
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shown that HCQ reduces viability in various cancer
cell lines, including MDA-MB-231 cells (18), as well
as in leukemia (19), ovarian cancer, gastric cancer,
and other BC subtypes (15,20). Similarly, viability
studies on TQ align with our findings, indicating a
reduction in cell viability for several cancer types

24 hr 10).
Combinations 15uMTQ 25uM TQ
150 uM HCQ DRITQ 3025 1674 Table IlI: DRI values of TQ and HCQ combinations applied to
DRI HCQ 2.359 2.224
MDA-MB-231 cells at 48 hours
DRI TQ 4.625 2.430
180uMHCa DRI HCQ 2.685 2.436 48 hr
: . Combinations 15uMTQ 25uM TQ
DRI TQ 2.905 2.653
210 uM HCQ DRI TQ 0.221 0178
DRI HCQ 2.380 2.227 10 uM HCQ SRITICG g 0453
HCQ: Hydroxychloroquine, TQ: Thymoquinone DRITQ 0.325 1385
30 UM HCQ
DRI HCQ 0172 0.751

Discussion
Recent research has underscored the roles of TQ
and HCQ in oncology, attributed to their capacity to
modulate carcinogenesis and autophagy (12,15). While
HCQ is an FDA-approved autophagy inhibitor (15),
studies investigating the effects of TQ on autophagy
are still ongoing. In the clinical implementation, the
dosage and timing of administration are essential
factors that influence the emergence of side effects
(15). Prolonged exposure to cumulative doses of
HCQ has been linked with adverse effects such as
retinal toxicity, cardiomyopathy and hypoglycemia
(16). ldentifying the combined effects of herbal
products and conventional drugs is crucial, as any
enhancements resulting from this synergy can be
harnessed for the disease treatment. In complex
conditions like cancer, exploring positive synergies
between natural compounds and drugs is essential
for optimizing outcomes such as enhancement in
therapeutic benefits for patients, or minimizing
adverse effects (17). Based on this information, in
the current study, we investigated the impact of
the HCQ and TQ combination on the viability and
autophagy patterns of TNBC cells in vitro.

Firstly, we investigated the effects of HCQ and
TQ individually on cell viability following 24- and
48-hour treatments, which informed the selection
of durations and doses for subsequent combination
studies. Our results demonstrated a decrease in
cell viability at both time points, which prompts to
examine combination effects within these times.
Consistent with existing literature, studies have

HCQ: Hydroxychloroquine, TQ: Thymogquinone

During the determination of combination doses,
we selected concentrations potent enough to
significantly affect cell viability while still allowing
some cells to survive. Significant decreases in viability
were observed compared to the control in 24 hours
co-administration of these doses, with a subsequent
significant increase in viability observed after 48
hours. The time-dependent effects of the combination
imply potential synergistic and antagonistic actions
of HCQ and TQ. These effects were verified using
Chou-Talalay Cl analysis. Overall, when HCQ and TQ
were co-administered, they decreased viability with a
synergistic effect in 24 hours (except only for 25 uM
TQ +150 uM HCQ), while they increased viability by
working antagonistically in 48 hours. Changes in drug
toxicity over time are a well-documented phenomenon
in the literature, demonstrated in various subtypes
of BC, including TNBC, as well as in other cancers
(21-24). For instance, the significance of the time
factor has been highlighted in the synergistic effects
observed when tyrosine kinase inhibitors targeting
the human epidermal growth factor receptors were
combined with Doxorubicin in MCF-7 and MDA-
MB-231 cells (24). The time-dependent differential
effects of the combined drugs, HCQ and TQ, on cell
viability observed in our study may be attributed
to pharmacological mechanisms. One possible
explanation is the dynamic interplay between the
pharmacokinetics and pharmacodynamics of HCQ and
TQover time (25,26). At 24 hours post-administration,
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the drugs may reach peak concentrations in the
cellular microenvironment, leading to a maximal
inhibitory effect on key cellular processes such as
autophagy and proliferation. This synergistic action
may result from the combined targeting of multiple
pathways involved in cell survival and proliferation,
thereby exerting a greater inhibitory effect on cell
viability. However, as the duration of exposure
increases to 48 hours, the pharmacokinetic profiles
of HCQ and TQ may change, leading to altered drug
concentrations and distribution within the cells. This
temporal shift in drug exposure may result in the
activation of compensatory cellular mechanisms,
or the development of drug resistance, ultimately
attenuating the inhibitory effects of the combination
therapy (26,27). Individually, previous studies have
supported the duration-dependent effects of both
drugs, demonstrating the time-dependent cytotoxic
effects of TQ on BC cells including MDA-MB-231
cell line, (28) and the time-varying inhibition of
cholangiocarcinoma cells by HCQ (29). Overall,
the time-dependent effects of combined HCQ and
TQ therapy likely stem from a complex interplay of
pharmacokinetic and pharmacodynamic factors,
emphasizing the importance of considering temporal
dynamics in drug response for the development of
effective cancer treatment strategies.

Following the analysis of HCQ-TQ interaction
effects, DRI values were calculated. The DRI analysis
quantifies how much the combined dose of drugs in
a synergistic combination can be reduced compared
to the individual doses of each drug alone, while
still achieving the same therapeutic effect. It helps
optimize combination therapies by minimizing
individual drug doses while maintaining efficacy
(30). Specifically, the DRI values greater than 1 for
all combinations applied for 24 hours indicate a
favorable reduction in dose, suggesting a synergistic
effect of the drugs in inhibiting cell viability within
this time interval. This observation aligns with the
notion of maximal inhibitory effects occurring
at 24 hours, as discussed earlier. In the literature
focusing on cancer research, DRI values have not
been reported for HCQ, whereas some data exist
for TQ. For instance, DRI values obtained with the
combination of paclitaxel and TQ are similar to those
in our study, primarily concentrating around 2. They

have shown that TQ and paclitaxel which is an FDA-
approved chemotherapy drug, significantly reduce
each other’s effective doses in MDA-MB-231 cells.
The underlying mechanism for this phenomenon
is attributed to the increased expression levels of
Beclin-1, ATG-5, and ATG-7, which trigger autophagy
(31). In other studies, these combinations have been
shown to suppress BC cells by upregulating apoptosis
through Caspases 12, 7, and 3, and also tumor
suppressors such as BRCAI1, p53 and p21 (32,33).
In a study on colorectal cancer, different DRI values
were observed as compared to our investigation
regarding the synergistic co-administration of TQ
and Imatinib. It has been demonstrated that TQ
enhances the effectiveness of Imatinib through the
regulation of uptake/efflux genes (34). Conversely,
the DRI values which was obtained as less than 1 for
nearly all doses applied for 48 hours. This indicates
an unfavorable reduction in dose, reflecting a
diminished efficacy of the combination therapy with
prolonged duration, which aligns with the previously
observed antagonistic effect. These findings confirm
once more the significance of duration factor in the
combination HCQ and TQ.

Based on the individual significant roles of HCQ
and TQ in autophagy (7-9,11-13), one of the most
plausible mechanisms by which co-administration
of these exert their effects on cell viability is through
autophagy. In line with this rationale, we evaluated
whether the synergistic decline in cell viability
observed within a 24 hours administration is mediated
through the autophagy mechanism. As a result,
we demonstrated that the combinative effect led
to an increase in autophagy in TNBC cells. When
given simultaneously, HCQ and TQ induced the
autophagy mechanism to a greater extent compared
to when administered separately. Beyond the cancer
perspective, autophagy operates at basal levels in
all cells and plays a vital role in maintaining cellular
health by eliminating misfolded proteins, clearing
damaged organelles like endoplasmic reticulum,
peroxisomes and mitochondria, and eliminating
intracellular pathogens. Additionally, under stress
conditions, such as nutrient deprivation, autophagy
facilitates the recycling of cellular resources to sustain
cell survival. Moreover, autophagy is intricately
involved in cellular differentiation and development



processes. Given its pivotal role in organismal
homeostasis, dysregulation of autophagy contributes
to the pathogenesis of various human diseases (35).
Therefore, illustration of the combinative modulatory
effects of HCQ and TQ on autophagy not only holds
promise for TNBC treatment strategies but also
warrants exploration in other diseases, underscoring
its broader therapeutic potential.

This study provides valuable insights into the
synergistic effects of HCQ and TQ on TNBC cells,
but there are several limitations. The in vitro nature
of the study restricts the findings to cellular models,
and further validation in animal models or clinical
trials is needed to confirm the therapeutic potential.
Additionally, the long-term effects and safety of
HCQ and TQ combinations have not been fully
explored, particularly regarding potential adverse
effects and optimal dosing strategies. The observed
time-dependent effects underscore the need for
further investigation into the pharmacokinetics and
pharmacodynamics of these compounds. Future
studies should focus on evaluating the combination
therapy in vivo, exploring its effects in different
cancer models, and investigating the detailed
mechanisms underlying autophagy modulation by
HCQ and TQ. Additionally, assessing the impact of
this combination on other cancer cancers and patient
populations could provide broader insights into its
potential clinical applications.

Conclusion

Our study is the first to reveal the time-dependent
synergistic and antagonistic effects of the HCQ
and TQ combination on TNBC cells. This study also
demonstrated, for the first time, the time-dependent
reduction in cell viability in TNBC through the
autophagy mechanism induced by these two drugs,
highlighting their novel potential for modulating
autophagy and providing new insights into TNBC
treatment strategies. Our findings emphasize the
critical importance of timing in the co-administration
of HCQ and TQ, suggesting that careful consideration
of treatment schedules is essential for maximizing
therapeutic efficacy. Future research should focus
on elucidating the specific mechanisms by which
HCQ and TQ influence autophagy, both in vitro and
in vivo. Additionally, understanding the transition
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point from synergistic to antagonistic effects and
the underlying pharmacodynamic mechanisms will
enhance our perspective of the time-dependent
dynamics of this combination therapy. Given the
aggressive nature and poor prognosis of TNBC,
identifying the key targets and interactions of HCQ
and TQ could significantly advance therapeutic
strategies for this challenging cancer subtype.
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Deep Convolutional Neural Network Model for Automated Diagnosis of Schizophrenia
Using EEG Signals

ABSTRACT

Objective: One of the serious mental disorders in which people interpret reality in an abnormal situation
is schizophrenia. A combination of extremely disordered thoughts, delusions, and hallucinations occurs
due to schizophrenia, and the person’s daily functions are seriously impaired due to this disease. For
general cognitive activity analysis, electroencephalography signals are widely used as a low-resolution
diagnostic tool. This study aimed to diagnose schizophrenia using the transfer learning method by
including the EEGs of 73 patients diagnosed with schizophrenia, and 67 patients from the healthy group.
Material and Method: In the first step of the study, digital electroencephalography signal data was
converted into spectrograms to make them usable. In the classification phase, ResNet18, ResNet50 and
EfficientNet models, which are FastAl, and Convolutional Neural Network (CNN) based deep learning
models, were used.

Results: Despite the complexity of electroencephalography data, CNN-based models in the study were
successful in capturing different aspects of neurophysiological activity. The best performance was
obtained from the ResNet-50 model with an accuracy rate of 97%. Afterwards, the classification process
was finalized with 95% ResNet-18, and 83% EfficientNet models, respectively.

Conclusion: It is thought that the classification performance of the result obtained in the application is
promising and may be a guide for future studies.

Keywords: Artificial Intelligence, EEG, FastAl, Schizophrenia, transfer learning.

OZET

Amagc: insanlarin gercekligi anormal bir durumda yorumladigi ciddi zihinsel bozukluklardan biri de
sizofrenidir. Sizofreni nedeniyle asiri derecede dizensiz dislnce, sanri ve hallsinasyonlarin birlesimi
ortaya cikmakta ve bu hastalik nedeniyle kisinin gunlUk islevleri ciddi sekilde bozulmaktadir. Genel bilissel
aktivite analiziicin elektroensefalografi sinyalleri, dtstk ¢ézUnarlGklU bir teshis araci olarak yaygin olarak
kullanilmaktadir. Bu calismaya sizofreni tanisi almis 73 hasta ile saglklh grubuna ait 67 hastanin EEG’si
dahil edilerek transfer 6grenme metodu ile sizofreni teshisi gerceklestirmek amaclanmistir.

Gereg¢ ve Yontem: Calismanin ilk adiminda sayisal elektroensefalografi sinyal verilerini kullanilabilir hale
getirmek amaciyla spektogramlara dénustirme islemi gerceklestirilmistir. Siniflandirma asamasinda
FastAl ile Convolutional Neural Network (CNN) tabanli derin 6drenme modelleri olan ResNet18,
ResNet50 ve EfficientNet modelleri kullaniimistir.

Bulgular: Elektroensefalografi verilerinin karmasikligina ragmen calismada CNN tabanli modeller,
nérofizyolojik aktivitenin farkl yénlerini yakalamada basarili olmustur. En iyi performans %97 dogruluk
orant ile ResNet-50 modelinden elde edilmistir. Sonrasinda sirasiyla %95 ResNet-18 ve %83 EfficientNet
modelleri ile siniflandirma islemi sonuclandiriimistir.

Sonu¢: Uygulamada ulasilan sonucun siniflandirma performansinin umut verici oldugu ve bundan
sonraki yapilacak calismalar icin yol gdsterici nitelikte olabilecedi dustuntlmektedir.

Anahtar Sézciikler: EEG, FastAl, sizofreni, transfer 6grenme, yapay zeka.




Introduction

Schizophrenia is a mental illness accompanied
by disorders of perception, cognition, thought,
behavior, and mood that affects approximately 1%
of the world’s population (1,2). Today, the diagnosis
of schizophrenia is based solely on interviews,
and observations of patient behavior by a trained
psychiatrist. The diagnosis is made by subjective
evaluations between different doctors, and/or centers
(3). For this reason, the underlying organic causes
(such as drug use that causes psychotic symptoms,
brain tumours, susac syndrome, demyelinating
diseases) may be missed. Omission of organic
causes may lead to failure of the treatments given
and progression of the underlying disease.

Since schizophrenia shares many clinical features
with other psychiatric disorders, difficulties are
encountered in the diagnosis phase. For this reason,
biomarkers are sought to help diagnose and monitor
schizophrenia. Biomarker evaluation is performed
not only in the fields of genetics, morphology/
anatomy, but also in the fields of functional imaging,
perceptual physiology, and electrophysiology (4-
9). In the diagnostic process, performing magnetic
resonance imaging or biomaker studies in every
patient presenting with schizophrenia symptoms
increases the cost considerably. For all these reasons,
it would be an appropriate approach to develop
methods that are not used routinely but are easy
to obtain in case of necessity, economically feasible
but can also prevent subjective evaluation. EEG is
the most appropriate study for this definition. EEG
is an accessible, cheap, and easy-to-use technology.
For this reason, EEG is frequently preferred and used
in the differential diagnosis of psychiatric diseases
(10).

In the literature, EEG studies have been conducted
comparing patients diagnosed with schizophrenia
based on anamnesis, and mental status examination
with other patient groups, and controls. In general,
an increase in non-specific abnormalities has been
reported in patients with schizophrenia (11). Some
studies have stated that EEG abnormalities, and
paroxysmal arrhythmias may have a positive effect on
prognosis in schizophrenia (12). Using a classification
system similar to DSM-1V, Abrams, and Taylor showed
that patients with schizophrenia had twice as many
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left-sided temporal EEG abnormalities as patients
with affective disorders (13).

EEG waves may show waveform changes due
to physiological artefacts such as blink artefacts,
muscle artefacts, movement artefacts, pulse and
respiration artefacts, which may adversely affect
interpretation or cause misinterpretation. Although
it is possible to eliminate environmental artefacts,
it is often not possible to eliminate physiological
artefacts. This limitations in traditional methods, and
special results in EEG data lead to the need to use
artificial intelligence, and deep learning methods.
With the increasing emphasis on the role of artificial
intelligence in medical diagnoses, analysis of EEG
data offers significant hope for better understanding
and treating psychiatric diseases. This study aims to
identify EEG features that may be helpful in diagnosing
schizophrenia. By examining the EEG records of
schizophrenia patients, the data of the healthy, and
control groups were tried to be distinguished using
artificial intelligence methods. In the first step, EEG
data was converted into spectrograms to make
them usable. In the classification phase, Pytorch-
based FastAl, and CNN-based ResNet18, ResNet50,
and EfficientNet models were used. Despite the
complexity of EEG data, CNN-based models have
been successful in capturing different aspects of
neurophysiological activity.

Material and Method

In the study, EGG data of patients who applied to
Binali Yildirim University Menglicek Gazi Education and
Research Hospital Psychiatry Clinic were used. These
EEG data, which were taken while the patients were
under the follow-up of the psychiatrist for consultations
requested from the Neurology Department to rule out
organic pathologies, were collected retrospectively
between January 1, 2022 and November 1, 2022.
EEG data obtained from 73 patients diagnosed with
schizophrenia, and 67 individuals from the healthy
group constitute the main data source of the study.
Local ethics committee approval was obtained on
13.10.2022, number 03/9, and the study was conducted
in accordance with the ethical standards specified in
the 1983 revision of the Declaration of Helsinki. EEG
recordings were made with longitudinal montage
on a Micromed branded SD plus 38-channel device
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with a high transmittance of 70 hertz, and a low
transmittance of 0.53 hertz. EEG recordings were
taken from FP1, FP2, F3, F4, C3, C4, P3, P4, O1, 02,
F7,F8,T3,T4,T5, T6, Al, A2 channels. The naming,
and locations of these channels are determined
according to the international 10-20 system. Figure
| shows the placement of electrodes according to
the 10-20 system (14).

Figure I International 10-20 electrode placement system

Method

The study aimed to detect schizophrenia, and
healthy individuals with deep learning methods
using EEG data of schizophrenia patients. EEG is
a method used to measure brain activity and was
used in this study to identify potential differences
between healthy, and schizophrenic individuals.
The study process flow consists of data collection,
data pre-processing, model selection, and model
training stages. The process flow of the study is
given in Figure Il.
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The first step of the study aims to make digital EEG
signals more meaningful, and processable. At this
stage, the signal data is converted into spectrograms.
Spectrograms are matrices that visually express the
frequency components of the EEG signal over time
(15). These matrices are represented by colored
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graphs that represent time on the horizontal axis, and
frequency on the vertical axis. This approach helps
us better understand the complexity of EEG data,
and track changes in activity at specific frequencies.
Figure Il shows an example of a spectrogram of the
transformed healthy, and schizophrenia groups.
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Figure Ill (3a) Transformed spectrogram example for the
schizophrenia group (b) Transformed spectrogram example

for the healthy group

In the second step, model selection, and
hyperparameter settings were carried out by adopting
the transfer learning approach. The principle of
transfer learning is based on the fact that the
general properties, and patterns of the models
have previously been examined in a large dataset
(16). The convolutional neural network (CNN) is
nowadays developing as a reliable method for image
classification. Many models in CNN (such as ResNet,
DenseNet, EfficientNet, Inception-v3 and others)
are used for image classification. CNN can improve
its performance by adding layers. However, adding
layers can lead to increased layer complexity and
loss of gradient. Since this phase greatly affects
the success of the study, several different deep
network models were evaluated. Depending on
the complexity, and nature of the data, ResNet-18,
ResNet-50, and EfficientNet neural networks were
selected for model training, and classification.
Learning rate, number of epochs, and batch-size
hyperparameters were adjusted by trial, and error
method. Setting these parameters correctly helps
the model understand the information better and
make better generalization. A summary containing
model descriptions of selected deep networks is
given in Table I.




Table | Descriptions of pre-trained models

Layer Input Image Feature
Model . . Parameters
Depth Size Size
OResNet-18 18 224 x 224 x 3 512 n7M
ResNet-50 50 224 x 224 x 3 2048 256 M
EfficientNetO 0 224 x 224 x 3 1280 (variable)

ResNet

ResNet is a CNN model that has the ability to
quickly classify various image types. ResNet is a
good solution to eliminate the layer complexity and
gradient loss problems caused by adding layers to
CNN. ResNet-18, and ResNet-50, which are the most
preferred models of the ResNet family, which includes
different models according to the number of layers,
were preferred within the scope of the study. In both
models, batch size 32, and epoch number 100 were
used. Using FastAl’s Ir_find function, the learning
rate was determined as 1.3e-3 for ResNet-18, and
1.4e-3 for ResNet-50. While ResNet-18 consists of
18 layers, ResNet-50 has a 50-layer structure. The
most important feature of ResNet is that as the
network gets deeper, it can learn better by using
skipped connections to prevent information loss.
This provides the ability to create much deeper
networks, and successfully complete more complex
visual tasks (17).

Figure IV (a) Complexity matrix for EfficientNet (b) Complexity
matrix for ResNet-18 (¢) Complexity matrix for ResNet-50

EfficientNet

EfficientNet is a lightweight, and efficient CNN
model. It is optimized using a learning approach
that automatically scales network depth, width,
and resolution. However, since it is a customizable
model, it can be easily adapted to various tasks or
data sets. EfficientNet is used successfully in many
visual processing tasks such as image classification,
and object detection. At the same time, the high
level of accuracy shows that EfficientNet also works
well on large, and complex datasets (18,19). In the
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study, EfficientNetBO was chosen because of its
ability to scale CNNs as well as achieving better
precision and efficiency. EfficientNetBO was used
with batch size 32, and epoch number 100. With the
Ir_find function, the learning rate was determined as
1.3e-4. The final step involves training BO Efficient
Networks on the augmented dataset. Transfer
learning is used using pre-trained weights from
the ImageNet dataset. This approach utilises the
knowledge gained by the model on a large-scale
dataset (ImageNet). After model selection, and
hyperparameter adjustments were completed, the
training process was started using FastAl, a PyTorch-
based framework. This framework is simple to use,
provides fast model training, comprehensive data
cleaning, etc. It was preferred for the study due to
its features (20). EEG spectrograms, which were
part of the training data, were associated with
the correct labels (healthy or schizophrenia). In
other words, the model accomplished the task of
distinguishing between schizophrenic patients, and
healthy individuals. As a result of this step, success
metrics measuring the performance of the model
were evaluated mutually for each model. Table I
gives the success metrics used in the study, and
explanations of these metrics.

Table Il Performance evaluation metrics

Metric Explanation Calculation
Truth Percentage of samples (TP+TN) /(TP + TN+ FP +
classified correctly FN)
Sensibility Ratio of predicted TP/ (TP + FP)
positives to true positives
Sensitivity | Ratio of true positives to TP/ (TP +FN)
predicted positives
F1Score Harmonic mean of 2 * (Sensitivity * Sensitivity) /
precision and sensitivity (Sensitivity + Sensitivity)

True Positives (TP): The number of true positives,
examples that the model predicts as healthy, and
those that are actually healthy,

True Negatives (TN): The number of true negatives,
the number of examples that the model predicts
as schizophrenia, and those that actually have
schizophrenia,

False Positives (FP): The number of false positives,
examples that the model predicts as healthy but
actually have schizophrenia,

False Negatives (FN): The number of false negatives



represents samples that the model predicts as having
schizophrenia but are actually healthy.
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Figure V (a) Loss graph for EfficientNet (b) Loss graph for
ResNet-50 (c) Loss graph for ResNet-18

Performance metrics are used to measure how well
amodel or system processes data, and how reliable
the decisions are. These measurements determine
the quality, and reliability of the results by evaluating
a model’s accuracy, precision, sensitivity, and other
performance indicators. Application requirements
provide a fundamental tool in the decision support
phase by determining which metric to use. The results
obtained at the end of the study process show how
well which model Works, and its ability to diagnose
schizophrenia.

Table Il Operating performance results

-, - F1 Average
Model Class Pre(c‘:’/ls)lon Sen(s:/tl)wty Score | Accuracy
° > (%) (%)
Schizophrenia 79 92 85
EfficientNet 83
Healthy 90 74 81
Schizophrenia 95 99 97
ResNet-50 97
Healthy 99 95 97
Schizophrenia 95 96 95
ResNet-18 95
Healthy 95 95 95

Power of delta, theta, alpha and beta bands (DP,
TP, AP and BP)

Common EEG characteristics primarily include the
time-domain features, frequency-domain features
and entropy features. The frequency features of
EEG are simple and intuitive, and some studies
confirmed that frequency features could be effective
for recognition of human emotion. Power spectral
analysis is a conventional method in EEG analyses.
Itis based on decomposing the signal, using Fourier
transform, into functionally distinct frequency bands:
delta (0.5-4 Hz), theta (4-8 Hz), alpha (8-12 Hz)
and beta (12-30 Hz). Then an estimation of the
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power spectral density of the signal is performed,
from which the average band power is computed
for each frequency band (DP, TP, AP and BP).

Results

The study aimed to distinguish schizophrenia,
and healthy patients with high accuracy using deep
learning methods using EEG signal data from a total
of 67 healthy and 73 schizophrenia patients. Digital
EEG signal data converted into spectrograms were
classified with pre-trained CNN models EfficientNet,
ResNet-18, and ResNet-50. The performances of
deep networks were evaluated using accuracy,
sensitivity, precision, and F1-Score metrics. The
metric performances obtained because of the study
are given in Table 11l

When Table Il is examined, it can be seen that the
targeted high-performance classification process has
been successfully carried out. According to Table 3,
according to the high sensitivity, sensitivity, and F1
score values in the three models, it is understood
that the model has the ability to both accurately
identify the disease, and correctly classify healthy
individuals. When the average accuracy values are
examined, it is seen that the most successful model
is ResNet-50 with an accuracy rate of 97%. This
success is followed by ResNet-18, and EfficientNet
models with 95%, and 83% respectively. Complexity
matrices, which express the number of correct, and
incorrect predictions in the classification process of
the models used, are given in Figure IV.

It can be seen that the complexity matrices given
in Figure IV support the accuracy rates given in Table
[ll. When the complexity matrix for the ResNet-50
model, which shows the most successful performance,
is examined, it is understood that the prediction rate
for the schizophrenia group is higher. In addition to
performance metrics, and complexity matrices, loss
graphs showing incorrect predictions, and error rates
of validation data were also examined. The graphs
in Figure V clearly show that the ResNet-50 model
exhibits higher performance compared to other
models.

The loss graphs givenin Figure V are an important
tool to closely monitor the training process of the
model and evaluate its performance. The observed
steady decrease indicates that the model is effectively



learning the data and improving the overall accuracy.
Without overfitting, the model will adapt to new,
and unseen data. This shows that the performance
evaluation standards determined to achieve the
objectives of the study are compatible with each
other.

Discussion

Millions of people worldwide experience a complex
psychiatric disorder known as schizophrenia. Correct
diagnosis of this disorder, whose diagnosis, and
treatment is a long, and difficult process, is of
critical importance. In recent years, the use of EEG
data has attracted great attention in both clinical,
and neurological evaluations for the diagnosis of
schizophrenia. The EEG method used to record brain
activity helps diagnose neuropsychiatric disorders
such as schizophrenia earlier. In this context, artificial
intelligence methods play a supporting role by
assisting the physician in the analysis of EEG data.

Aslan et al. presented an artificial intelligence-
based method to automatically detect schizophrenia
from EEG recordings. In the first step, they converted
the EEG signals to 2D using Continuous Wavelet
Transformation to obtain the time-frequency
properties of the EEG signals. They used the VGG16
model of CNN architecture to classify the resulting
scalogram images. As a result of the study, they
achieved a correct prediction success rate of 99.5%
for the healthy group, and 98% for the patient group
0.

Shalbaf et al. proposed a transfer learning-
based method using EEG signals to distinguish
schizophrenia patients from healthy people. In this
study, they converted EEG signals into images with
time-frequency analysis, and then applied pre-
trained CNN models (AlexNet, ResNet-18, VGG-19
and Inception-v3). They classified the deep features
obtained from the convolution, and pooling layers
of these models using the SVM classifier. As a result
of the study, by combining the frontal, central,
parietal, and occipital regions on the ResNet-18-
SVM model, the highest performance metrics were
accuracy (98.60 * 2.29%), sensitivity (99.65 + 2.35),
and specificity (99.65 + 2.35), respectively. It was
obtained as 96.92% + 2.25) (22).

Khare et al. aimed to develop an automatic model
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that automates the diagnosis of schizophrenia using
EEG signals, instead of manual, time-consuming,
subjective, and error-prone traditional diagnostic
methods. They created an automatic model combining
Robust Variational Mode Decomposition (RVMD)
and Optimized Extreme Learning Machine (OELM)
classifier. Whale Optimization Algorithm was used
to optimize the a, and L values of RVMD, and the
hyperparameters of the OELM classifier. They
stated that this method increased the classification
accuracy of the OELM classifier for each mode,
while also reducing the root mean square error
for RVMD. They were evaluated with the ten-fold
cross-validation technique of the OELM classifier, in
which the features selected by the Kruskal Wallis test
were used. As a result of this evaluation, sensitivity
(93.94%), specificity (91.06%), F-1 measure (94.07%),
sensitivity (97.15%), and Cohen’s Kappa (85.32%)
performance measurements were obtained (23).
Padayatty et al. presented a method to distinguish
EEG signals in patients with schizophrenia using
wavelet transform, and machine learning. They
included data from a total of 81 patients, 32 healthy,
and 40 schizophrenics, in the study. They obtained
frequency, and time data by decomposing non-
linear, and non-stationary EEG signals into wavelet
coefficients. They performed the classification
process by applying KNN, LDA, QDA, and SVM
classifiers on the feature set. At the end of the study,
they achieved the highest success rate of 90.14%
with the SVM classifier. They stated that EEG is an
effective biomarker in the diagnosis of schizophrenia,
depending on the success rate they achieved (24).
Zulfikar et al. aimed to develop a Computer Aided
Diagnosis (CAD) system to support experts for the
automatic diagnosis of schizophrenia. They included
two different data sets in the study. The first data set
used in the study consists of 19-channel EEG signals
obtained from 28 participants (14 SZ patients, and 14
healthy controls), and the second data set consists of
16-channel EEG signals obtained from 84 participants
(45 SZ patients, and 39 healthy controls). First, they
created Hilbert Spectrum (HS) images of the first
four Intrinsic Mode Function (IMF) components by
applying Empirical Mode Decomposition (EMD) to
EEG signals. They then classified these images with
VGGI6, a pre-trained CNN model. As a result of the



study, they reached an accuracy rate of 98.2% for
the first data set, and 96.02% for the second data
set (25).

Weikoh et al. aimed to automatically diagnose
schizophrenia using EEG signals. A total of 1142 EEG
recordings, 626 schizophrenic, and 516 normal, were
included in the study, collected with a 19-channel
electrode array. They used decision tree, support
vector machine, and k-nearest neighbor algorithms
to classify normal, and schizophrenia groups. They
achieved the highest performance with 97.20% with
the KNN algorithm (26).

Das et al. proposed a method that examines
multivariate EEG signals and extends the univariate
iterative filtering (IF) technique to detect schizophrenia.
The proposed approach to separate EEG signals into
different spectral bands Frequency is a new technique
known as multivariate iterative filtering (MIF). They
evaluated schizophrenia, and healthy EEG groups
with KNN, linear discriminant analysis (LDA), and
support vector machine (SVM) classifiers. As a result
of the study, they achieved 98.9% accuracy with the
SVM (Cubic) classifier (27).

In a study conducted by Bagherzadeh et al. they
identified 2 databases including 14 adult schizophrenia
and 45 pediatric schizophrenia patient groups. In
this study, they used EfficientNetBO, ResNet-50 and
NasNet-Mobile models in combination and increased
the accuracy rate by 3% compared to other methods
and reached 96.67% (28).

The designed system aims to provide support
to experts in the decision-making phase with its
calculation, and prediction capabilities. The findings
show that the system can be used as a reliable tool
and can provide significant assistance to healthcare
professionals in clinical practice.

Limitations

Small number of patients and healthy control
groups, neurological examination, medical history,
medical history and medication information were
not included in the study, the fact that it has not
been evaluated whether the accuracy rate can be
increased by combining the available data with
several different machine learning methods (such
as EfficientNetBOResNet-50, ResNet-50/NasNet-
Mobile).

All these limiting parameters can be overcome by
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recording patient data in more detail, using several
machine learning methods in combination in the
same study and performing meta-analyses.

Conclusion

This study investigates the effect of deep learning
methods to distinguish between schizophrenia
patients, and healthy individuals using EEG data.
As a result of the classification process performed
using the transfer learning method within the scope
of the study, it is seen that ResNet-based models are
superior to the EfficientNet model. The results obtained
in all three models show that artificial intelligence,
and EEG data have a high potential to be used in
schizophrenia diagnosis, but the study performance
can be improved considering the information available
in the literatlre, and the complexity of schizophrenia
diagnosis. It is thought that this potential can be
further increased in future research by using larger
data sets, creating more sensitive algorithms, and
integrating neurological examinations. The use of
machine learning methods, which are determined to
have a high accuracy rate in the diagnostic process,
reduces the rate of change in diagnoses according
to the evaluating physician. In addition, it enables
early detection of underlying organic pathologies
and early initiation of the treatment process. The
results show that this method can speed up the
diagnosis process of schizophrenia, and help obtain
more accurate results, and will shed light on future
studies in this field.
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Comparison of Anthropometric Measurements to Evaluate Abdominal Obesity in
Older Adults

ABSTRACT

Objective: Central/Abdominal obesity is an important health problem that is growing all over the world.
Abdominal obesity has been recognized as a main risk factor for cardiovascular and metabolic events.
There are various measurements ranging from anthropometric indices to imaging methods for the
determination of abdominal obesity. However, anthropometric studies involving older adults are scarce
in the literature. The purpose of this study is to compare the current anthropometric measures used to
evaluate abdominal obesity in older adults.

Material and Method: In total, 104 outpatients aged 65 years or older were enrolled in this cross-sectional
study. For any reason, patients with an indication for Dual-energy-X-ray Absorptiometry (DXA) were
included. Anthropometric and hemodynamic measurements were taken. DXA was used to measure
body composition, especially fat ratio.

Results: The mean age of patients was 74.6-6.9. The ratio of adiposity determined by DXA, which was
used as reference/gold standard method, was in the range of 3.8-52.5%. Mean value of adiposity was
31.5-10.9%. When gender and anthropometric indicators were compared, body mass index (BMI), waist-
to-hip ratio (WHR), waist-to-height ratio (WHtR), and body adiposity index (BAI) were significant
(p<0.05); conicity index (Cl), a new body shape index (ABSI) and abdominal volume index (AVI) were not
significant (p>0.05). The best three anthropometric indicators that estimating the fat ratio in participants
were; BMI (r=0.718, p<0.05), WHtR (r=0.503, p<0.05), and AVI (r=0.480, p<0.05), respectively.
Conclusion: Many advanced diagnostic methods and medical devices, can not be used in primary
healthcare clinics. Therefore, practical approaches that are most compatible with advanced research
are coming to the fore. In this study, we have shown that BMI is the most appropriate anthropometric
measurement to detect abdominal obesity in geriatric patients.

Keywords: Abdominal obesity, adiposity, anthropometry, dual-energy x-ray absorptiometry, obesity,
older adults.

OZET

Amag: Santral/Abdominal obezite tim diinyada blylmekte olan 6nemli bir sagdlik sorunudur. Abdominal
obezite, kardiyovaskUler ve metabolik olaylar icin ana risk faktérl olarak kabul edilmistir. Abdominal
obezitenin belirlenmesi icin antropometrik indekslerden gérintileme ydntemlerine kadar cesitli
6lcimler mevcuttur. Bununla birlikte, literatlrde yasli eriskinleri iceren antropometrik arastirmalar azdir.
Bucalismaninamaciise, yasli eriskinlerde abdominal obeziteyi degerlendirmekicin glincel antropometrik
Olctmleri karsilastirmaktir.

Gereg¢ ve Yontem: Toplamda, 65 yas ve Ustl 104 ayaktan poliklinik hastasi bu kesitsel calismaya dahil
edildi. Herhangi bir sebepten 6tlUr0, Dual-Energy X-ray Absorbsiyometri (DXA) endikasyonu olan
hastalar calismaya alindi. Gérintilemeye ek olarak antropometrik ve hemodinamik élcimleri alindi.
DXA, vicut kompozisyonunu, 6zellikle yag oranini dlcmek icin kullanildi.

Bulgular: Yas ortalamasi 74,6 - 6,9 olan toplam 104 hasta calismaya alindi. Referans/altin standart yontem
olarak kullanilan DXA ile belirlenen adipozite orani %3,8-52,5 araligindaydi. Yaglanmanin ortalama degeri
%31,5 -10,9 idi. Cinsiyet ve antropometrik gostergeler karsilastirildiginda, body mass index (BMI), waist-
to-hip ratio (WHR), waist-to-height ratio (WHtR) ve body adiposity index (BAI) anlamliydi (p<0,05);
conisity index (Cl), a new body shape index (ABSI) ve abdominal volume index (AVI) anlamh degildi
(p>0,05). Katihmcilarda yag oranini tahmin eden en iyi U¢ antropometrik gdsterge ise sirasiyla; BMI
(r=0,718, p<0,05), WHtR (r=0,503, p<0,05) ve AVi (r=0,480, p<0,05) olarak tespit edildi.

Sonug¢: Bircok ileri tetkik yodntemleri ve tibbi cihazlar, birinci basamak saglk kliniklerinde
kullanilamamaktadir. Bu nedenle, ileri dizeydeki arastirmalarla en uyumlu pratik yaklasimlar én plana
citkmaktadir. Bu calismada geriatrik hastalarda, BMI'nin abdominal obeziteyi tespit etmede en uygun
antropometrik dlciim oldugunu goésterdik.

Anahtar So6zciikler: Abdominal obezite, adipozite, antropometri, Dual-Energy X-ray Absorbsiyometri,
obezite, yaslilar.
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Introduction

The increase in the older adults population is a
global reality and is gaining momentum (1). The
prevalence of overweight and obesity is increasing in
oldeionizingr adults. Accordingly, morphophysiological
changes and chronic noncommunicable diseases
are increasing in this elderly population (2).

Excessive fat concentration in the abdominal region,
especially the increase of visceral adipose tissue, is
independently associated with higher incidence of
metabolic alterations, particularly cardiovascular
diseases, diabetes, stroke, which are the main causes
of morbidity and mortality (3, 4). For these reasons,
body composition and fat distribution assessments
have become more important in clinical practice and
epidemiological studies. These high fat concentrates
in the abdomen have been associated with metabolic
and cardiovascular changes (5). Despite the important
role of abdominal obesity, practical measurements of
abdominal fat are not readily available. For obesity-
related chronic diseases, it is important to target the
efforts to reduce adiposity in the risk group.

Various methods have been developed to evaluate
adiposity, ranging from waist circumference (WC)
to computed tomography (CT). Currently, we can
evaluate abdominal fat sections in detail with CT and
magnetic resonance imaging (MRI) for the evaluation
of body composition (6, 7). However, application of
CT/MRI for body composition assessment in routine
clinical practice is limited and impractical because
of cost, scanner access, and exposure to significant
ionising radiation. Another imaging method, Dual
energy X-ray absorptiometry (DXA) is a technique
that provides a reliable estimate of whole body
composition and regional distribution of fat and
lean mass (8). Unlike CT/MRI, this technique is quick,
accurate, widely available, relatively inexpensive, and
exposes subjects to minimal amounts of ionizing
radiation (9). Furthermore, such technologically
complex imaging methods are very difficult to
implement routinely.

Expect these imaging methods, various
anthropometric indices are used to measure central
obesity. Body mass index (BMI) is by far the most
commonly applied approach that is used to categorise
obesity inindividual subjects. Despite its widespread
use; it is also routinely applied to estimate body

fat in both epidemiological studies and clinical
applications. But, BMI does not offer a true indication
of body composition and is affected by age, gender,
and ethnic differences (10, 11). Therefore, many
anthropometric indicators have been developed.

Several indices have been proposed to measure
central obesity, including waist circumference (WC),
waist-to-hip ratio (WHR), and waist-to-height ratio
(WHTtR). More recent indices; body adiposity index
(BAI), abdominal volume index (AVI), conisity index
(CD, and a new body shape index (ABSI), which
can be calculated from simple data such as weight,
height, WC, and hip circumference (HC) are also in
place (12-15).

Therefore, the present study aims to determine
which anthropometric indicators are more compatible
by using DXA as the “gold standard” for the detection
of adiposity and central obesity in the older adults.

Material and Methods

A total of 104 outpatients, who applied an Internal
Medicine Clinic between May 2020 - April 2021, were
included in this cross-sectional study. The criteria for
inclusion were age 65 years or over, who applied to
clinic for any reason, and the ability to understand
and answer questions. The investigation conformed
to the Declaration of Helsinki and approved by the
local ethics committee (Ermenek Devlet Hastanesi-
23.08.2019-E.195/99795470), and verbal and written
informed consent was obtained from all participants.
Exclusion criteria included refusal to participate
in the study, patients under 65 years of age, those
receiving parenteral/enteral nutritional support,
bedridden patients whose height and weight could
not be measured, and those with serious diseases
that could cause deterioration in general condition.
A designed questionnaire was administered to
consented study participant. Trained healthcare
providers measured blood pressure and anthropometric
data, including weight (kg), height (m), WC (cm), and
HC (cm). Moreover, excessive clothing, accessories, and
shoes were removed to ensure accurate measurements.
Weight was measured with on a digital electronic
scale (Genius 220 PLUS, Korea) with a capacity
of 250 kg and a sensitivity of 100g. Height was
measured while participants stood against a wall
with their heels and buttocks in contact with the
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wall. WC was recorded while standing at the time of
normal expiration. The measurement was obtained
at the midpoint between the inferior angle of the
ribs and the suprailiac crest. HC was measured at
the maximal circumference over the buttocks. Both
WC and HC were done with a non-stretchable and
accurately calibrated scale with 0.5-cm precision
and the mean value of the three trials was used
as the criterion value. The other indicators used
to evaluate obesity and adiposity were calculated
using the following formulas:

WHR = waist (cm)/hip (cm)
WHtR = waist (cm)/height (cm)

_ weight (kg)
" height (m)?

ol = waist (m)
B [0.109 x \/weight (kg)/height (m)]

_ hip (em)
Bal= height (m)15 18
AVI = [2 x (waist (cm)?) + 0.7 x [(waist (cm) — hip (cm))?]]
h 1000
waist (m)

ABSI =

BMI2/3x height (m)1/2

Systolic and diastolic blood pressures were
measured on the nondominant arm, using a properly
fitted cuff with participants in sitting position, with
back supported and legs uncrossed.

A venous blood sample was collected from
participants following 12-hours of fasting to evaluate
serum concentrations of glucose, total cholesterol,
triglycerides, Low Density Lipoprotein (LDL), and
High Density Lipoprotein (HDL).

Histogram, QQ graphs, and Shapiro-Wilk test were
used to analyze the data distribution. Levene test
was used for homogeneity of variance. Pearson chi-
square analysis and Fisher exact tests are conducted
for evaluating qualitative data. The correlations
coefficients and their significance were calculated
using Pearson test. The correlations were also tested
separately for the eight work status groups (WC,
WHR, WHtR, BAI, AVI, Cl, ABSI, BMI). p<0.05 was
considered significant.

Results
The overall characteristics of the 104 patients, of
whom the mean age 74.6%6.9 years, are shown in

b

Table I. The majority of the participants were women
(63.5% vs 36.5%). The ratio of adiposity determined
by DXA, was in the range of 3.8-52.5% and the mean
value of adiposity was 31.5+10.9%. Also, there was
a significant difference between gender and fat
percentage (women vs men; 34.1+9.1 vs 26.9+8.7,
p<0.05).

Table | Anthropometric, clinical and biochemical characteristics
of the participants according to gender

Total Women Men
Variables p value
(n=104) (n=66) (n=38)
Age (years) 74.616.9 73.8+5.7 76.1+£5.1 0.105
Weight (kg) 635415 | 6254104 | 6524106 | 0277
Height (cm) 15424899 | 149.6+68 | 1621464 | <0.001
Waist (cm) 9464109 | 948+04 | 943194 | o832
Hip (cm) 1035415 | 1059+9.3 | 992485 | 0004
Fat (%) 3154109 | 341001 | 260t87 | <0007
BMI 267449 | 278+52 | 248:38 | 0003
cl 136:0m | 135:012 | 136010 | 0609
WHR 0914008 | 0.89+0.07 | 0.95+0.08 | <0.007
WHIR 061007 | 063+006 | 0.58+0.05 | <0.007
30.0
BAI BEE | TR | @63 | <0001
: : 32.3)
177050- | 176049 | 177 (5.4-
AVI 200 20.8) 19.7) 0.960
ABSI 0.86+0.86 | 0.85:0.08 | 0874007 | 0784
SBP (mm/Hg) | 134.06+171 | 13654167 | 120.8+173 | 0.055
DBP (mm/Hg) | 763+101 | 773+978 | 746+mm | 0209
Glucose (mg/ R B 104 (96-
o 105 (96-119) | 106 (96-119) | 0 0.700
Cholesterol 189517 | 19934532 | 17112442 | 0007
(mg/dL) - - -
Triglycerides 132.2 (78- 123.5(86.7- | 98 (74.5- 0.008
(mg/dL) 156) 192.5) n7.7) '
HDL (mg/dL) 4774127 | 5054129 | 429+108 | 0003
LDL (mg/dL) 14.2+371 | n86+384 |1065+339 | o710

ABSI: A Body Shape Index, AVI: abdominalvolume index, BAI:
body adiposity index, BMI: Body mass index, Cl: Conicity index,
DBP: diastolic blood pressure, HDL: High Density Lipoprotein,
LDL: Low Density Lipoprotein, SBP: Systolic blood pressure,
WHR: waist-to-hip ratio, WHtR: waist-to-height ratio. The
data is expressed meanzstandard deviation or median at first
and third quarter.

When gender and anthropometric indicators
were compared, BMI, WHR, WHtR, and BAI were
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significant (p<0.05), while CI, ABSI, and AVI were
not significant (p>0.05). There was no statistical
difference between men and women for the variables:
systolic blood pressure (SBP), diastolic blood pressure
(DBP), glucose, and LDL (Table I).

fat % -0.331

WC  <0.0001%*

BMI  <0.0001***  <0.0001***

WHR 05331  <0.0001***  0.8902

WHIR  <0.0001*"*  <0.0001*** <0.0001*** <0.0001***

cl 03123 <0.0001*** 0.0993 <0.0001***  <0.0001***
BAl  <0.0001*** <0.0001*** <0.0001***  0.0027**  <0.0001***
AVI <0.0001***  <0.0001*** <0.0001*** <0.0001*** <0.0001*** "+ <0.0001%**
ABSI 0.0006*** 0.0010***  <0.0001*** <0.0001***  0.0033** <0.0001*** 0.6347
fat% wc BMI WHR WHER [« BAI AVI ABSI

Significant at (*) 0.05, (**) 0.01 and (***) 0.001
(1) Correlations in the upper diagonal cells
(2) p-values in the lower diagonal cells

Figure | Correlation of anthropometric indicators in predicting
the abdominal fat ratio in all participants

The performance of anthropometric indicators in
predicting the abdominal fat ratio in older adults is
presented in Figure |. The best three anthropometric
indicators that estimating the fat ratio in the total
sample were; BMI (r=0.718, p<0.05), WHtR (r=0.503,
p<0.05), and AVI (r=0.480, p<0.05), respectively
(Figure D).

]
-1 -05 0 0.5 1

-0.355

<0.0001***

BMI <0.0001***  <0.0001***

WHR 03322 0.0002*** 0.5567

WHIR  <0.0001***  <0.0001*** <0.0001***  <0.0001***

a 03766  <0.0001*** 01824  <0.0001*** <0.0001***

BAI 0.0002***  <0.0001*** <0.0001*** 03755 <0.0001*** 0.0144*

AVl <0.0001***  <0.0001*** <0.0001***  0.0004***  <0.0001*** <0.0001*** <0.0001***

ABSI 0.0034** 0.0133*  <0.0001*** <0.0001***  0.0040**  <0.0001***  0.6496 0.0126*
fat % we BMI WHR WHER a BAI AVI ABSI

Significant at (*) 0.05, (*) 0.01 and (***) 0.001
(1) Correlations in the upper diagonal cells
(2) p-values in the lower diagonal cells

Figure Il Correlation of anthropometric indicators in predicting
the abdominal fat ratio in female participants

If we evaluate according to gender, the
anthropometric indicators that performed well in
predicting the fat ratio were; BMI (r=0.766, p <0.05),

Hvy I Y

WC (r=0.542, p<0.05), and AVI (r=0.534, p<0.05)
for women (Figure II-11I). The most consistent
anthropometric measurements for men were BMI
(r=0.548, p<0.05), AVI (r=0.422, p<0.05), and WC
(r=0.420, p<0.05) (Figure lI-1I). When the correlation
of anthropometric indicators, which is statistically
significant with the percentage of fat, is carefully
analyzed, it is realized that the indicators that
perform best in all three groups (total, women, and
men) are almost the same. Furthermore, adiposity
was negatively correlated with ABSI in all groups
(r=-0.337in total, r=-0.355 in women, and r=-0.216
in men).

— ]
-1 -05 0 05 1
fat % 0.289 0.356 -0.046 0.113 0422 -0.216
WC  0.0087* 0639) 0546 0378

BMI 0.0004***  <0.0001*** 0601 -0:421
WHR 00783 00003***  0.1757 ).45

WHtR 0.0282* <0.0001***  <0.0001***

a 0.7857  <0.0001*** 04642 " <0.0001%**
BAI 0.4979 0.0004***  <0.0001*** 0.3559 <0.0001*** 0.2074
AVI 0.0084** <0.0001***  <0.0001***  0.0004***  <0.0001*** <0.0001***  0.0004***
ABSI 0.1919 0.0194* 0.0085** 0.0045** 0.0329*  <0.0001***  0.9748 0.0290*

fat % we BMI WHR WHER a BAI AVI ABSI

Significant at (*) 0.05, () 0.01 and (***) 0.001
(1) Correlations in the upper diagonal cells
(2) p-values in the lower diagonal cells

Figure lll Correlation of anthropometric indicators in predicting
the abdominal fat ratio in male participants

Discussion

Abdominal obesity is a major risk factor for chronic
diseases such as cardiovascular disease, stroke and
diabetes (16). Various anthropometric indicators
have been developed to detect abdominal obesity
quickly and effectively. This study evaluated multiple
anthropometric indicators to detect abdominal
obesity in older adults, using DXA as the reference
method.

BMI, despite its widespread use in clinical practice,
does not assess body fat distribution and is influenced
by factors such as age, gender, and ethnicity. Our
study found a strong association between abdominal
obesity and BMI in elderly individuals. The lack of
athletic individuals in our study population likely
contributed to the success of BMI in predicting
abdominal obesity. Studies conducted by Geliebter
et al. and YA Sung et al. also demonstrated BMI’s
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superiority in estimating body fat compared to other
anthropometric measurements . However, the limited
number of studies focusing on older adults and our
study’s sample size restrict generalization. Previous
research indicates that while BMI is a convenient
and widely used measure, it fails to differentiate
between muscle and fat mass. In older adults, where
muscle mass tends to decrease with age, BMI may
not accurately reflect adiposity. This limitation is
particularly significant in populations with a high
prevalence of sarcopenia. Therefore, while BMI
provides a useful general indication of obesity, it
should be used in conjunction with other measures
for a more comprehensive assessment.

Geliebter et al. investigated the best method
to determine abdominal fat ratio in 19 severely
obese female patients and found BMI to be the
most appropriate anthropometric measurement,
similar to our findings (17). Another study showed
a significant correlation between BMI and body fat
in postmenopausal older women A cross-sectional
study by YA Sung et al. with 2950 female patients
demonstrated that BMI-based classification was
superior to other anthropometric measurements (18,
19). While our study is consistent with literature data,
the lack of sufficient studies in older adults and our
study’s sample size do not allow for generalization
in this regard.

WHtR was also found to be strongly associated
with adiposity in all participants (r=0.503, p<0.05).
WHtR adjusts for height and provides a single
cut-off point, regardless of gender and ethnicity,
making it an effective measure. Roriz et al. reported
high accuracy of WHtR in obesity discrimination,
supporting our findings (5).

Lee et al.in their meta-analysis showed that WHtR
was more successful than BMI, WC, and WHR in
determining cardiovascular risk (20). WHtR’s ability
to adjust for height and provide a single cut-off
point regardless of gender and ethnicity makes it
a versatile tool. Ashwell and Hsieh highlighted the
simplicity and effectiveness of WHtR, suggesting it
could simplify the public health message on obesity
0.

AVI, a newer anthropometric tool, ranked third
after BMI and WHtR in detecting abdominal obesity
(r=0.480, p<0.05). It has shown strong obesity
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assessment capability in both male and female
patients. Studies from Iran and China corroborate
our results, highlighting AVI’s utility in obesity
assessment (22, 23).

AVI was developed to assess glucose metabolism
impairment and measure general body volume,
providing a comprehensive assessment of body fat
distribution. Guerrero-Romero and Rodriguez-Moran
found that AVI was strongly related to impaired
glucose tolerance and type 2 diabetes mellitus,
further supporting its use in clinical settings (13).
WC is a well-known marker of visceral adiposity
and is associated with a higher risk of metabolic
abnormalities and cardiovascular diseases compared
to BMI (24). Our study found WC to be strongly
correlated with adiposity in all participants (r=0.479,
p<0.05), particularly in female patients (r=0.542,
p<0.05) and to a lesser extent in male patients
(r=0.420, p<0.05). The correlation between WC and
AVImay be due to their shared reliance on waist and
hip circumference in their formulas.

ABSI, designed to minimize correlation with weight,
height, and BMI, showed a negative correlation with
adiposity in all groups. This distinct characteristic
suggests that ABSI may offer unique insights into
central obesity and its cardiometabolic risks . Despite
its significant correlation with the female group
and all participants, ABSI did not show a significant
relationship in the male group.

ABSI was proposed by Krakauer and Krakauer as
a novel index that better captures the contribution
of WC to central obesity and its clinical outcomes
(25). Bertoli et al. found ABSI to be associated with
cardiometabolic risk factors in a large cohort of
Caucasian adults, further supporting its potential
utility (15).

Given the practical limitations in primary healthcare
settings, DXA, though reliable and accurate, is not
always feasible due to cost and complexity. Our
study demonstrated that simple, economical, and
convenient anthropometric measurements like BMI,
WHTtR, and AVI can effectively assess obesity in older
adults. These measurements are easy to implementin
primary healthcare, offering a pragmatic alternative
when advanced imaging methods are unavailable.
The increasing prevalence of obesity among older
adults necessitates effective and accessible methods
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for assessment and intervention. Practical approaches
like BMI, WHtR, and AVI can aid in early detection
and management of obesity-related complications,
ultimately reducing the burden on healthcare systems.
The results of this study provide an understanding
of the efficacy of BMI, WHtR, and AVI as indicators
of abdominal obesity in an elderly population,
particularly within the operational limitations of
primary healthcare settings. Our comparative
analysis, juxtaposed with the DXA gold standard,
not only corroborates BMI’s significant correlation
with abdominal adiposity but also highlights the
diagnostic relevance of WHtR and AVI. This underlines
their utility in geriatric obesity assessment, offering
a pragmatic alternative in scenarios where DXA is
not feasible.

Further research, particularly longitudinal studies,
is needed to explore the long-term reliability of these
measurements and their correlation with clinical
outcomes in elderly patients. With the increasing
prevalence of obesity in older populations and its
associated health risks, these findings have significant
implications for public health strategies. Practical
approaches that are simple and cost-effective can
help manage obesity-related complications and
reduce the burden on the healthcare system.

Longitudinal studies would be invaluable in
understanding the dynamic changes in body
composition and fat distribution over time in older
adults. Such investigations would help refine obesity
management protocols and improve patient care in
geriatric populations.

Conclusion

This study systematically evaluated the efficacy of
various anthropometric measurements in detecting
abdominal obesity in older adults using DXA as the
gold standard. The findings revealed that BMI, WHtR,
and AVl are reliable indicators, with BMI showing the
highest correlation with DXA measurements. This
suggests that BMI is a practical tool for assessing
abdominal obesity in primary healthcare settings due
to its simplicity and strong correlation. The study
underscores the importance of easily implementable
methods in managing health risks in older populations.
Further research is needed to validate these findings
and enhance obesity management protocols in

Hvy I Y

geriatric populations.
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The Roles of Maternal Height and Body Mass Index in Preterm Birth Prediction

ABSTRACT

Objective: To investigate the role of maternal height and body mass index in the prediction of preterm
birth.

Material and Method: Patients who had either cesarean section and/or spontaneous vaginal delivery in
Department of Obstetrics and Gynecology in the last 5 years were included in the study. Demographic
data, weeks of gestation at the time of delivery, maternal height and body mass index of the patients
with preterm delivery were recorded retrospectively for the study group. The control group consisted
of retrospectively selected patients who had given birth after the expected date of delivery using the
Naegele method.

Results: In the study, 295 of 541 pregnant women had a preterm birth (study group), while 246 women
had given birth after the expected date of delivery (control group). Maternal height and body mass
index had an influence on preterm birth. The sensitivity and specificity values for a height of 152.5 cm
and a body mass index of 21.3 kg/m2 were (1.0 and 0.13) and (1.0 and 0.06), respectively. In the receiver
characteristics analysis of these variables affecting preterm birth, the area under the curve for body
mass index and maternal height were 0.763 and 0.708, respectively.

Conclusion: We conclude that height and body mass index were found to be good discriminators for
the prediction of preterm birth.

Keywords: Body mass index, height, labour, pregnancy.

OZET

Amag: Erken dogumun éngdrilmesinde anne boyu ve vicut kitle indeksinin roltni arastirmak.

Gere¢ ve Yontem: Kadin Hastaliklari ve Dogum Kliniginde son 5 yil icinde sezaryen ve/veya spontan
vajinal dogum yapan hastalar calismaya dahil edildi. Calisma grubu icin erken dogum yapan hastalarin
demografik verileri, dogum sirasindaki gebelik haftalari, anne boyu ve vicut kitle indeksi retrospektif
olarak kaydedilmistir. Kontrol grubu, Naegele ydontemi kullanilarak beklenen dogum tarihinden sonra
dogum yapan ve retrospektif olarak secilen hastalardan olusmustur.

Bulgular: Calismada 541 gebenin 295’i erken dogum yapmis (calisma grubu), 246°s1 ise beklenen dogum
tarihinden sonra dogum yapmistir (kontrol grubu). Anne boyunun ve vicut kitle indeksinin erken dogum
Uzerinde etkisi vardi. Boy uzunlugunun 152,5 cm ve vUcut kitle indeksinin 21,3 kg/m2 olmasi icin duyarlilik
ve 6zgullik degerleri sirasiyla (1,0 ve 0,13) ve (1,0 ve 0,06) idi. Erken dogumu etkileyen bu degiskenlerin
alici 6zellikleri analizinde, vlcut kitle indeksi ve anne boyu icin egri altinda kalan alan sirasiyla 0,763 ve
0,708dir.

Sonug: Boy ve vicut kitle indeksinin erken dogumun éngérilmesinde iyi ayirt edici degiskenler oldugu
sonucuna varilmistir.

Anahtar Sézciikler: Boy, dogum, gebelik, vicut kitle indeksi.
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Introduction
In recent times, medical and technological
developments in neonatal units have significantly
improved the prognosis for low birth weight babies.
However, the number of premature births has not
decreased. Preterm births, which occur in 11% of all
pregnancies, are births before 37 weeks gestation
(M. In the United States, the preterm birth rate is
about 9.7% (2). The causes of preterm delivery
are heterogenous, and numerous risk factors have
been identified, including both young and advanced
maternal age, intrauterine infections, smoking,
previous preterm delivery, short maternal stature,
and prepregnancy underweight [body mass index
(BMI) <18.5 kg/m?]. In addition, some studies have
shown that pre-pregnancy obesity (BMI > 25 kg/
m?) is associated with an increased risk of very and
moderately preterm births (3).

Preterm birth is the single most important factor in
determining the future of a fetus without anomalies,
and it remains the leading cause of perinatal mortality
and morbidity (4). The most critical mortality and
morbidity associated with complications of preterm
birth is before 34 weeks of gestation. The rate of
preterm births has increased over the last 20 years
due to the increase in multiple pregnancies through
assisted reproductive techniques and the increase
in the frequency of invasive obstetric procedures
(5). The gestational age and maturity of the fetus
increase the life expectancy of the newborn and not
the birth weight (6). It has been found that 83% of
neonatal mortality is due to births before 37 weeks’
gestation (7,8).

The prediction or prevention of preterm birth
has therefore become one of the most important
issues in obstetrics. Pre-diagnosis of preterm birth
and prevention by determining the risk factors is the
best approach to reduce the preterm birth rate. Early
detection of pregnant women at high risk of preterm
birth is therefore an important step in reducing fetal
morbidity and mortality (9). Comprehensive studies
to determine the risk of preterm birth have been
conducted on various factors ranging from simple
pelvic floor measurements to digital examination
and sonographic assessment of the cervix (10,11). In
this study, we investigated the association between
low maternal height and lower maternal BMI and
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preterm birth.

Material and Methods

This case-control study was conducted
retrospectively at the Obstetrics-Gynecology
Department between January 2009 and December
2014. This study was performed in accordance with
the principles of the Helsinki Declaration, and it was
approved by the GATA ethics committee (October
14,2014; EGT.OGT: 50687469-1491-550-14/1648.4-
1968).

Inclusion and Exclusion criteria

The study included singleton pregnancies with
preterm delivery (>27 weeks’ gestation to <37 weeks’
gestation) with spontaneous labor and singleton
pregnancies with delivery after 40 weeks’ gestation.
Pregnant women were excluded from the study
if they had elevated liver enzymes, multiple
pregnancies, polyhydramnios, induced labor due
to FGR, preeclampsia or similar causes, placental
abnormalities such as placenta previa, uterine
abnormalities and surgery, group B streptococcus
positivity, fetal abnormalities, had given birth before
27 and after 42 weeks of gestation, and smoked
cigarettes.

Study Design

Patients who had a preterm spontaneous vaginal
delivery and/or a cesarean section (CS) were included
in the study group (Group 1). Patients who had a
postdated spontaneous vaginal delivery and/or
cesarean section were included in the control group
(Group I1). A postdated pregnancy is defined as a
pregnancy that has exceeded the expected date of
delivery (more than 280 days - calculated according
to the Naegele rule -to calculate the expected date
of birth, subtract 3 months and add 7 days to the
date of the last menstruation-). When comparing the
groups, the aim of selecting post-dated pregnancies
for the control group was to increase the significance
by excluding term pregnancies (> 37 weeks’ gestation
and <40 weeks’ gestation) between the two groups.

Data

541 pregnant women were included in the study. If
the women did not know their exact week of gestation
(due to early or late ovulation or an unknown last
menstruation), gestational age was determined by
the earliest ultrasound measurement. The weeks of
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gestation were confirmed by measuring the crown-
rump length (CRL) at the twelfth week in all pregnant
women. A sample of approximately 295 pregnant
women was included in Group | and a sample of
approximately 246 pregnant women was included
in Group |I.

For the study, the data were taken from the patient
files or the hospital files of the two groups. Patient
demographics, gestational age at birth, smoking
status, maternal height and BMI were recorded.In
our hospital’s antenatal clinic, height and weight
are measured in a standardized way during the first
trimester at the patient’s first visit to the nurses’ room
and recorded in the patient’s medical file. This data
was taken from the patient’s records and included
in the study.

BMI was calculated using the following formula:
Patient’s weight (kg) / square of patient’s height
(m).

Ultrasound examination and fetal monitoring

Ultrasound measurements were performed using
the General Electic Logiq S6°%, 1.5 - 4.5 MHz probe
(Waukesha, WI USA) to confirm gestational age,
assess gross fetal anomalies, determine amniotic fluid
volume, cervical length and placental implantation.
A Philips AvalonTM FM20 cardiotocograph was
used to detect uterine contractions and assess fetal
behavior.

Statistical analysis

The SPSS 15.0 program for Windows Evaluation
Version was used for the statistical analysis. Numbers,
percentages, averages and standard deviations
were used to analyze the data. The Kolmogorov-
Smirnov test was used to check the conformity of
the continuous variables with the normal distribution.
For comparison between groups, the student t-test
was used for continuous variables, while the chi-
square test was used for discontinuous variables.
Logistic regression analysis was performed to
identify the variables (height and BMI) important
for predicting preterm birth. Sensitivity, specificity,
positive predictive value (PPV), negative predictive
value (NPV) and accuracy were determined using
receiver operating characteristic (ROC) analysis
to obtain cut-off values for detecting the role of
maternal height and BMl in preterm birth. Statistical
significance was assessed at the p < 0.05 level for

all outcomes.

Results

In the study, 4893 patient records who had given
birth in the Department of Obstetrics and Gynecology
within the last 5 years were retrospectively analyzed.
541 of the 4893 patients who met the study criteria
were selected. The average age of the patients in
the study was 28 + 6.7 years. The average height
and weight of the patients were 160.6 + 6.9 cm and
73.8 £ 12.4 kg, respectively. The average BMI was
28.6 + 4.7 kg/m2 295 of 541 patients (54.5%) who
had a preterm delivery were designated as the study
group, while 45.5% (n:246) of patients who had a
post-dated birth were designated as the control
group.

The demographic parameters of the groups are
shown in Table I.

Table | Comparison of the demographic parameters of the

groups
Group | Group Il
P
(n=295) (n=246)
Age® 26+54 30.3+£73 <0.001
Delivery Week® 31.6+29 41.0+0.8 <0.001
Height(cm)? 158.5+4.8 163.2+6.2 <0.001
BMI (kg/m?)? 26.6+34 311+£49 <0.001
Number of Births®
0 133 (45.1) 101 (41)
1 106 (35.9) 109 (44.3)
2 38(12.9) 30(12.2) 0.134
3 14 (4.7) 5(2.0)
4 4(1.4) 1(0.4)
Abortion®
0 110 (37.3) 92 (37.4)
1 85(28.8) 77 (31.3) 0.758
2 100 (33.9) 77 (31.3)
History of preterm®
Yes 89 (30.2) 23(9.3)
<0.001
No 206 (69.8) 223(90.7)

BMI: body mass index.

aNon-parametric data was expressed with mean and standart
deviation;

b Parametric data was expressed with numbers and percentage.
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In the logistic regression analysis performed to
identify the factors influencing preterm birth, the
odds ratio (OR) for age was 0.901(95% confidence
interval (CB): 0.864 - 0.938), for height: 0.728 (95%
confidence interval: 0.682 - 0.777), for BMI: 0.630
(95% confidence interval: 0.575 - 0.690) and for
retrospective preterm birth: 3.637 (95% confidence
interval: 1.800 - 7.350) (Table II).

Table Il Evaluation of the factors affecting preterm birth by
logistic regression analysis

B OR %95 CB
Age -0.105 0.901 0.864 - 0.938
Height -0.318 0.728 0.682 - 0.777
BMI -0.463 0.630 0.575-0.690
History of preterm 1.291 3.637 1.800 - 7.350

BMI: body mass index; B: Logit Coefficient; OR: Odds Ratio;
CB: Confidence Bounds; p: Logistic Regression Analysis

When these factors were analyzed using ROC
analysis, the area under the curve (AUC) was 0.667
for age, 0.763 for BMI, 0.708 for height, and 0.604
for retrospective preterm birth. Each value was
statistically significant (0<0.007) (Table Ill, Figure
D.

Table Ill Evaluation of the factors affecting preterm birth by

ROC analysis

AUC %95 CB p
Age 0.667 0.621-0.713 <0.001
Height 0.708 0.665 - 0.752 <0.001
BMI 0.763 0.723 - 0.804 <0.001
History of

0.604 0.557 - 0.651 <0.001
preterm

AUC: area under curve; BMI: body mass index; CB: Confidence
Bounds; p: ROC Analysis

The values for sensitivity, specificity, PPV, NPV and
accuracy were calculated for the variables height
and BMI. For the height variable, the sensitivity
for the point of best estimate, which was 165.5 cm,
was 0.95, the specificity 0.37, the PPV 64%, the
NPV 86% and the accuracy 68.5, while for the BMI
variable, for the point of best estimate, which was
30.5 kg/m?, the sensitivity was 0.87, the specificity
0.55, the PPV 70%, the NPV 78% and the accuracy
72.4% (Table V).
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Table IV The performance values for preterm birth in terms
of height and BMI variables

Sensitivity | Specificity | PPV NPV | Accuracy

1525 013 10 10 | 049 | 0524
Height
m 165.5 0.95 0.37 0.64 0.86 0.685

166.5 10 0.32 064 | 10 0.691

213 0.06 1.0 10 | 044 | 0487
BMI

30.5 0.87 0.55 0.70 0.78 0.724
(kg/m?) 247

: 1.0 0.24 0.61 1.0 0.654

BMI: body mass index; NPV: negative predictive value; PPV:
positive predictive value

Discussion

Over the last 20 years, an increase in the preterm
birth rate has been observed, possibly due to the
increase in multiple pregnancies through assisted
reproductive techniques as well as the increase in
the frequency of invasive obstetric procedures (4).
The proportion of preterm births in Turkey is about
15% (12). In present study, we found a preterm birth
rate of 13.6% in our hospital, a tertiary center that
admits high-risk patients from smaller centers. Thus,
our aim was to predict and possibly prevent preterm
births and its complications by identifying patients
at high risk of preterm birth.

There are several studies investigating how different
etiologic factors cause spontaneous preterm birth
(1,13). In this study, we aimed to investigate whether
maternal height and BMI can be used to predict
preterm birth. We conclude that pregnant women
with a small body size or a low BMI have a higher
risk of preterm birth.
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There are studies indicating that the most important
demographic factor in the etiology of preterm birth
is the young age of the mother, especially if she is 19
years old or younger (14,15). Lao et al. (14) showed
that the risk of preterm birth increases in young
pregnant women, while it is inversely proportional
to the mother’s body size. This increase in the risk of
preterm birth in young women was associated with
the underdeveloped anatomical body structure of
young women. In our study, the mean age of mothers
who had a preterm birth was 26 * 5.4 years, while
the mean age of postdate birth was 30.3 + 7.3 years,
with the difference being statistically significant
(p<0.007). The results of the present study are
consistent with these studies.

Pregnant women who have already had a preterm
birth also have a higher risk of preterm birth in
subsequent pregnancies (16,17,18). Schaaf et al.
(16) have shown that pregnant women who have
already had a preterm birth have an approximately
3-fold higher risk of a preterm birth in their next
pregnancies. It has also been shown that pregnant
women who have already had a preterm birth and
subsequently experience a multiple pregnancy have
a higher risk of preterm birth. EI-Bastawissi et al. in
the USA pointed out that the odds ratio (OR) for
the risk of preterm birth with a previous preterm
birth is 6 (18). In the present study, a statistically
significant increase in the risk of preterm birth was
found when patients who had a previous preterm
birth were compared with those who had a later
birth (0<0.007), and an OR of 3.637 was found.

In the meta-analysis examining maternal body
size for its influence on preterm birth and abortion,
it was found that pregnant women with smaller
body size had a higher risk of preterm birth than
pregnant women who were taller (19). The present
study showed that the height of all pregnant women
with preterm birth was less than 166.5 cm, while the
height of all pregnant women with post-date birth was
more than 152.5 cm. For the point of best estimate
(the point at which the total amount of specificity
and sensitivity is highest), which was 165.5 cm, the
sensitivity was found to be 0.95 (meaning that
95% of pregnant women with a preterm birth are
included), while the specificity was 0.37 (meaning
that only 37% of pregnant women with a late birth

The Roles of Maternal Height and Body Mass Index in Preterm Birth Prediction %A% HM] -

are included).

Ehrenberg et al. (20) examined obese pregnant
women with regard to the risk of preterm birth and
their uterine activity. They conclude that obese/
overweight women have a lower preterm birth rate
before 35 weeks of gestation due to their lower
uterine activity and contraction fraction compared
to normal or underweight pregnant women. Apart
from that study, Zhang et al. (21) found that dilation
arrest was observed in pregnant women with high
BMI in the first stage of labor, which in turn led to
an increased cesarean section rate compared to
pregnant women with normal or low BMI (OR: 3.54).
This arrest of labor observed in the first stage of
labor and the increase in cesarean section rate were
associated with weaker myometrial contraction and
lower Ca?* concentration in obese pregnant women.
A local study by Cnattingius et al. (22) in Sweden
showed that with an increase in BMI, the risk of
spontaneous preterm birth also increased, OR:1.58,
when BMI was >30 kg/m?2.

In the study, the BMI of all pregnant women with
preterm births was below 34.7 kg/m?. In addition,
the BMI of all pregnant women with a post-date
birth was above 21.3 kg/m2. When we set the best
estimate for BMI at 30.5 kg/m?, the sensitivity was
0.87 (meaning that 87% of pregnant women with
preterm births are affected), while the specificity was
0.55 (meaning that 55% of pregnant women with
late-term births are affected). Positive predictive
value and negative predictive value were determined
to be 70% and 78%, respectively. The accuracy for
predicting preterm birth was calculated to be 72.4%
when 30.5kg/m? was used as the best estimate. Our
results showed that both BMI and maternal height
were found to be significant predictors of preterm
birth. However, BMI was the more useful criterion
than maternal height.

In conclusion, there are different values/results in
the literature regarding the importance and effect
of BMI and maternal height in predicting preterm
birth. In order to obtain an average result for these
two criteria in our country, the distribution of BMI
in a normal pregnancy, the distribution of weight
gain by weeks of gestation and the mother’s height
should be determined. Since most preterm births
occur in pregnancies without risk, we compared
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BMI and maternal height between groups without
considering the history of preterm birth. Even
though we did not exclude the risk of history of
preterm birth, it is obvious that mothers with the
same height and approximately the same BMI had
previous preterm births. Therefore, we believe that
close monitoring of BMI and maternal height as
thresholds from the beginning of pregnancy is an
appropriate approach to reduce preterm birth and
its complications. However, as this is a retrospective
study, the results of the study require a prospective
follow-up protocol to assess their validity.
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Investigation of Possible Predictive Factors, Clinical Characteristics, and Treatment in
Vascular Beh¢et’s Disease: Real-Life Data from a Single Center

ABSTRACT

Objective: The aim of this study was to investigate the phenotypes, predictive factors, and treatment
approach of Behcet’s patients with vascular involvement.

Material and Method: This retrospective study analyzed 123 patients with Behcet’s disease, 28 of
whom had vascular involvement, and were followed up in our center. The study presented the vascular
involvement patterns of the patients along with their clinical characteristics and comorbid conditions.
The drugs usage by the patients were analyzed based on the first line and current medications, duration
of medical therapy, and drug retention rate.

Results: In Behcet’s patients with vascular involvement, the male sex ratio was statistically higher
compared to those without vascular involvement (60.7% vs 37.9%; OR=2.82 (117-6.77); p=0.018).
The frequencies of Behcet’s clinical manifestations, smoking, and comorbidities were similar in both
groups. The most common subtype of vascular Behcget’s is deep vein thrombosis (18; 64.2%), followed
by superficial thrombophlebitis (5; 17.8%), neurovascular involvement (5; 17.8%), cardio-aortic (2; 71%)
and pulmonary arterial (2; 71%). Azathioprine, glucocorticoids, and cyclophosphamide are the most
preferred immunosuppressives in vasculo-Behcet’s. Anticoagulant therapy was initiated in 67.8% (19;
28) of the patients at the first vascular event.

Conclusion: The study presented that male gender predicts vascular involvement in Behcet’s disease,
with deep vein thrombosis being the most common vascular subtype. Although immunosuppressive
drugs represent the cornerstone of treatment for vasculo-Behc¢et’s disease, most patients had also
received anticoagulant therapy following the initial attack.

Keywords: Anticoagulant, Behcet’s Disease, drug retention, immunosuppressive, real-world data,
vascular involvement.

OZET

Amag: Bu calismanin amaci vaskuler tutulumu olan Behcet hastalarinin tutulum paternlerini, prediktif
faktorleri ve tedavi secimlerini ortaya koymaktir.

Gere¢ ve Yontem: Bu calismaya merkezimizde takipli 28’i vaskuler tutulumlu olan 123 Behcet hastasi
retrospektif olarak dahil edildi. Hastalarin vaskuller tutulum paternleri diger klinik karakteristikleri ve
komorbid durumlari ile sunuldu. Hastalarin kullandiklariilaclar ilk baslanilan ajan, mevcut kullanilan ajan,
kullanim suresi ve ilacta kalim degiskenlerine gore analiz edildi.

Bulgular: VaskuUler tutulumu olan Behcet hastalarinda erkek cinsiyet orani, vasktler tutulum olmayanlara
gore istatistiksel olarak yuksekti (%60,7 vs. %37,9; OR=2,82 (117-6,77); p=0,018). Her iki grupta Behcet
klinik tutulumlari, sigara icimi ve komorbidite frekanslari benzer bulundu. En sik goérilen vaskiler
Behcet subtipi derin ven trombUsi (18; %64,2) olup onu sirasiyla stperfisyal tromboflebit (5; %17,8),
ndrovaskuler tutulum (5; %17,8), kardiyo-aortik (2; %7,1) ve pulmoner arteriyel tutulum (2; %7,1) izledi.
VaskUler Behcet’te en sik tercih edilen immunsupresifler azatioprin, glukokortikoid, siklofosfamid olup
antikoaguUlan tedavi hastalarin %67,8 (19; 28)’inde ilk vaskuler olayda baslanmisti.

Sonu¢: Bucalismadaerkek cinsiyetin Behcet Hastaligrrnabagdli vaskiler tutulumu predikte ettigi gosterildi.
Derin ven trombusi en sik gértlen vaskUler Behcget subtipiydi. Vaskilo-Behcget’'te immunsupresif ilaclar
ana tedavi olmasina ragmen hastalarin blyUtk bir kismi ilk atak sonrasi antikoagullan tedavi de almisti.
Anahtar Sozciikler: AntikoagUlan, Behcet Hastaligl, gercek yasam verisi, ilacta kalim, immunsupresif,
vaskuler tutulum.
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Introduction

Behcet’s disease (BD) is a multisystemic
autoinflammatory vasculitis that affects multiple
organs, including the mucocutaneous, ocular, vascular,
neurological, and intestinal systems (1). The disease
is characterized by pan-vasculitis, which affects veins
and arteries of all sizes (2). Vascular involvement is
the leading cause of mortality in BD, with particularly
high mortality rates observed in cases of pulmonary
and inferior vena cava involvement (2).

The frequency of vascular involvement in BD has
been reported to range between 7% and 40% in
different studies (3,4). The most common type of
major vascular involvement is deep vein thrombosis
(2). Arterial involvement is characterized by thrombosis
and aneurysms and is less common than venous
involvement (5,6). Superficial thrombophlebitis
is considered a form of vascular involvement but
is excluded from the definition of major vascular
involvement.

The treatment of Vascular BD involves the use of
immunosuppressive drugs (5). According to European
Alliance of Associations for Rheumatology (EULAR)
treatment recommendations, the first-line agents
used are glucocorticoids (GC), azathioprine (AZA),
and cyclophosphamide, although the specific choice
may vary depending on the type of involvement
(7). In cases of resistance or contraindication to
immunosuppressives, biological therapies such
as anti-TNF may be employed (7). The available
evidence on the use of anticoagulant therapy for
vascular involvement in BD is insufficient (6-8).

Many studies, including EULAR recommendations,
provide drug recommendations based on the
involvement patterns in vascular BD (2,5,8). However,
the duration of immunosuppressive treatment remains
unclear. Several Behget’s clinics have shared their
experiences on this subject in the literature (2,4,5,8-
10). In this respect, this study aimed to present
the predictive factors, clinical characteristics, and
treatment approaches of Behcet’s patients followed
up in our clinic, especially the subtypes of vascular
involvement.

Material and Methods

Study design and patients

This retrospective study analyzed 123 patients
with BD who were followed up at the rheumatology

clinic of Kastamonu Training and Research Hospital
between November 2022 and December 2023 and
met the International Study Group Criteria of Behc¢et’s
disease (11). The study retrospectively evaluated the
clinical and demographic data obtained from the
patients’ outpatient clinic visits every three months.
The demographic data of patients with BD includes
information on patient age, gender, age at diagnosis,
duration of vascular involvement, body mass index,
smoking, and comorbidities such as diabetes mellitus,
hypertension, renal failure, coronary artery disease,
and asthma/bronchial disease. The study recorded
various symptoms in Behcet’s patients, including
oral aphthae, genital ulcers, papulopustular lesions,
erythema nodosum, pathergy test positivity, ocular
involvement, musculoskeletal involvement, intestinal
involvement, neurological involvement, and vascular
involvement.

The presence of vascular involvement was
determined in 123 patients using clinical and
imaging methods such as ultrasonography, CT
angiography, and MRI angiography. The study
analyzed vascular involvement patterns, first-line
and current medications, duration of medication
for each drug, number of patients who discontinued
and restarted the medication along with the reasons
in 28 patients diagnosed with vasculo-Behcet’s.

The International Study Group Criteria of BD
comprises five headings: oral aphthae, genital
ulcer, ophthalmic involvement, skin involvement,
and positive pathergy test (11). BD is diagnosed in
individuals who have at least two of the other clinical
findings in addition to oral aphthae (11).

This study was approved by the Kastamonu
University, Faculty of Medicine, Ethics Committee of
Clinical Research (date: 6/12/23; protocol number:
2023-KAEK-149). The study followed the Declaration
of Helsinki and good clinical practice guidelines.

Statistical analysis

All statistical analyses were performed using SPSS
version 26 (IBM Corp, Armonk, NYC). The normal
distribution of variables was analyzed using visual
(histogram) and analytical methods (Kolmogorov/
Smirnov test). Descriptive statistics were presented as
mean * standard deviation for continuous variables and
as frequency (n) and percentage (%) for categorical
variables. Student-T test was used to compare
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normally distributed variables between the groups
with and without vascular involvement. Chi-square/
Fisher exact tests were used to compare nominal (CI)
variables. The odds ratios (95% confidence interval)
were used to express the association between clinical
characteristics and vascular involvement. p value less
than 0.05 was considered statistically significant.

Results

A total of 123 patients with BD were included in this
study, of whom 28 (22.7%) had vascular involvement
and 95 (77.3%) did not have vascular involvement.
The male gender was significantly more predominant
in patients with vascular involvement than in those
without (60.7% vs 37.9%; OR=2.82(1.17-6.77); p=0.0I18).
The mean age, body mass index, and disease duration
were similar in both groups (p>0.05). The average
duration of vascular involvement in the group with
vascular Behcet’s was 16.2+9.2 years (Table I).

Subtypes of vascular Behget's disease

|-
=
2,
e
:
= - -
Superficial Deep venous  Neurovascular Cardiac-aortic Pulmonary
throm bophlebifis  throm bosis Behget's arterial

Figure | Classification of vascular involvement of Behcget’s
disease

The percentages of clinical involvement in Behcet’s
(oral aphthae, genital ulcer, papulopustular lesion,
erythema nodosum, uveitis, arthralgia, intestinal
and neuroparenchymal involvement) were similar in
both groups, with and without vascular involvement
(0>0.05). Additionally, both groups had similar rates of
pathergy test positivity. The results of study revealed
that variables other than gender had no statistically
significant impact on vascular involvement (p>0.05)
(Table D).

Table 1l shows the frequency of atherosclerosis-
related risk factors for vascular involvement in Behcet’s
patients with and without vascular involvement. The
results indicate that smoking was similar in both

HM]J

groups (46.4% vs 35.8%; p=0.317). Furthermore,
the frequency of comorbidities, such as diabetes
mellitus, hypertension, renal impairment, coronary
artery disease, and pulmonary disease, was similar
in both groups.

Table | Demographic and clinical characteristics of Behget’s
patients with and without vascular involvement

Vascular BD without
| OR (95%
BD - vascular (95% P value
involvement (o))
(n=28) (n=95)
2.82(117-
Gender, male, n, % 17(60.7%) | 36 (37.9%) 6 7(7) 0.018
Age, years,
meantSD 43.5+11.5 40.3£10.1 0.195
Disease duration,
15.0+10.7 10.8+8.7 0.135
years, mean*SD
Duration of vascular
involvement, years, 16.2+9.2 -
mean*SD
Body mass index,
271£3.9 26.3+5.2 0.344
kg/m?, meanzSD
Oral aphthous ulcer, 0.98(0.96-
28(100%) | 94(98.9%) 0.587
n, % 1.01)
1.46(0.50-
Genital ulcer, n, % 23(82.1%) 72(75.8%) 4(30) 0.483
Papulopustular 1.23(0.50-
X 19(67.8%) | 60(63.2%) 0.650
lesion, n, % 3.01)
18(64.3%)
Erythema nodosum, 1.55(0.64-
52(54.7%) 0.322
n, % 371
Pathergy positivity, 0.94(0.37-
20(71.4%) | 69(72.6%) 0.901
n, % 2.40)
1.37(0.59-
Uveitis, n, % 13(46.4%) 41(43.1%) ¢ 0.461
3.20)
Arthralgia/arthritis, 0.97(0.39-
19(67.8%) | 65(68.4%) 0.955
n, % 2.40)
GIS involvement, 3.48(0.21-
1(3.5%) 1(1.1%) 0.356
n, % 57.51)
Neuroparenchyma 3010.7%) 202.1%) 5.58(0.88- 0.077
involvement, n, % P o 35.23) '

BD, Behcet’s disease; SD, standard deviation; OR, odds ratio;
Cl, confidence interval; kg/m?, kilogram/meter square, GIS,
gastrointestinal system.

In the analysis of vascular Behcet’s patients
based on subtypes, deep vein thrombosis was found
to be the most common (18; 64.2%). Superficial
thrombophlebitis (5;17.8%), neurovascular involvement
(5; 17.8%), cardio-aortic (2; 7.1%), and pulmonary
arterial (2; 71%) involvement were also detected,
respectively (Figure I).
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When examining the first line immunosuppressive
treatments, glucocorticoids (27; 96.4%), azathioprine
(18; 64.2%), and cyclophosphamide (9; 32.1%)
were administered. Furthermore, 67.8% of patients
received anticoagulant therapy upon diagnosis,
despite the lack of conclusive evidence in vascular
BD. Regarding to analysis of the current treatments
of the patients, it was found that 17 (60.7%) patients
used AZA and 7 (25%) patients used GC. Notably, no
patients received cyclophosphamide. Furthermore,
none of the patients were receiving anticoagulant
treatment during their last treatment, while 4 patients
were not receiving any form of treatment, including
immunosuppressive and anticoagulant treatment
(Figure ).

Table Il Comorbidities in patients with of Behcet’s patients
with and without vascular involvement

Vascular BD without
BD vascular OR (95% P
involvement ch value
(n=28) (n=95)

. 1.55(0.66-
Smoking, n, % 13(46.4%) 34(35.8%) 364) 0.31
Comorbidities, n, %

3 3 1.30(0.32-
-Diabetes mellitus 3(10.7%) 8(8.4%) 5.28) 0.710
) 2.30(0.80-
-Hypertension 7(25.0%) 12(12.6%) 6.57) 0.113
. 113(0.11-
-Renal failure 1(3.6%) 3(3.2%) 1.36) 0.914
-Coronary artery 2.73(0.57-

. 3(10.7%) 4(4.2%) 0.194
disease 13.00)
-Asthma/bronchial 2.35(0.37-

) 2(71%) 3(3.2%) 0.350
disease 14.87)

BD: Behcet’s disease, OR, odds ratio; Cl, confidence interval.
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Figure Il Drug retention rate of Behget’s disease, first line vs
current treatment

The duration of use of immunosuppressive drugs
was analyzed. AZA was used for the longest time
with @ mean of 11.2 (£5.8) years, followed by GC
with 6.2 (£3.4) years, anti-TNF drugs with 3.5 (#1.2)
years, and cyclophosphamide with 0.6 (+0.3) years
(Table IlI). The mean duration of anticoagulant use
was calculated to be 9.2 (£4.3) years.

® Remission, clinician decision

™ Adverse events @ Felapse, climoan decision

w Inefficiency “ Relapse -free, clinician decision

® Mon-compliance  Paii ent preference

Figure Il Reasons for discontinuation (A) and restarting (B)
of immunosuppressive treatment

According to drug compliance of immunosuppressive
treatment, it was found that treatment was
discontinued for a period in 9 patients, with 5 of
these patients subsequently restarting treatment.
Figure lll provides detailed information on the reasons
for discontinuation and resumption of treatment.

Table Il Duration of drug administration of vascular Behcet’s

patients
Drugs Duration, year, mean (+SD)
Glucocorticoids 6.2 (x3.4)
Azathioprine 1.2 (£5.8)
Cyclophosphamide 0.6 (+0.3)
Anticoagulant 9.2 (¥4.3)
anti-TNF 3.5(x1.2)

TNF: Tumor necrosis factor.

Discussion

The study showed that the relative risk of male
gender for vascular involvement was 2.82 (95% Cl; 117
-6.77; p<0.05) compared to female gender in patients
with BD. This finding is consistent with previous
studies on vascular Behcet’s cohorts in the literature
(4,10,12,13). Our study found that male gender was the
only factor associated with vascular involvement. Other
studies have shown a relationship between young
age (4), erythema nodosum (12), ocular involvement
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(12), neuroparenchymal involvement, and vascular
involvement. Additionally, a retrospective study found
a correlation between superficial thrombophlebitis
and major vascular involvement (4).

No significant association was found between
vascular BD and atherosclerosis-related factors,
including smoking, diabetes mellitus, hypertension,
and coronary artery disease, in our patients. The
relationship between BD and atherosclerosis has
been a controversial issue for years (6). A meta-
analysis showed that subclinical atherosclerosis
increased in patients with BD when evaluating
coronary intima-media thickness (14). Furthermore,
studies have demonstrated that patients with BD
do not experience an increase in the frequency
of coronary atherosclerosis, angina pectoris, or
myocardial infarction (15,16).

The prevalence of vascular involvement in BD varies
between ethnic groups. While it is less frequently
observed (3-7%) in Far Eastern countries such as
Japan, studies report a rate of around 40% in Tlrkiye
(3,4). In this study, the prevalence of vascular BD
was found to be 22.7% (28;123). The most common
presentation of vascular BD is deep vein thrombosis
and superficial thrombophlebitis in the veins of
the lower extremities (1,4,5,12,17). Neurovascular
involvement characterized by thrombotic involvement
in the venous sinuses of the brain is a vascular
subtype of BD and is also classified as neuro-Behcet’s.
Consistent with the literature, this study found that
deep vein thrombosis was the most common venous
involvement, followed by superficial thrombophlebitis
and sinus vein thrombosis. Although arterial lesions
are less common in vascular BD (3-5%), they have a
more severe course (2,4,5,10,12). Arterial involvement
can be observed in all arterial structures, particularly
the pulmonary artery. The study found arterial
involvement in the pulmonary artery (2; 71%) and
cardiac-aortic (2; 71%) vascular structures.

Immunosuppression is the primary treatment
for vascular BD (2,5,7,8,18-20). The goal of
immunosuppressive therapy is to reduce vessel
wall inflammation and recanalization (2,5,7,8,19,20).
In cases of venous involvement, treatment varies
depending on the location and duration of the condition
(acute/chronic). Glucocorticoids, azathioprine,
cyclophosphamide, cyclosporine, mycophenolate

mofetil and biological agents (TNF inhibitors) are
commonly used in practice (2,5,7,8,18-20). In this study,
the combination of azathioprine and corticosteroids
was the first choice for the patient group. Another
combination, which is especially preferred in the
clinic for major arterial aneurysm and/or thrombosis,
is cyclophosphamide and corticosteroids.

The duration of immunosuppressive treatment
for vasculo-Behcet’s disease is a controversial
issue. Studies have shown that patients receiving
azathioprine for DVT had a 45% frequency of
vascular relapse (21). In a larger cohort of vascular
Behcet’s patients, relapse was observed in 44.7%
of patients with a mean follow-up of 24.5 months
(22).Inthe same study, it was found that the median
duration of immunosuppressive treatment after the
first vascular event was 24 months. The study also
showed that relapse occurred at a median of 34.5
months (22), indicating that early discontinuation of
immunosuppressive treatment may increase the risk
of relapse. In our patient group, the mean duration
of azathioprine use was 11.2 (+5.8) years and steroid
use was 6.2 (£3.4) years, which is a relatively long
duration. During the last one-year follow-up period,
two patients had to restart immunosuppressive
treatment due to relapse.

Anticoagulant drugs are a controversial issue
in treating vascular BD. According to EULAR
recommendations, anticoagulant therapy can be
used if there is no pulmonary artery aneurysm (7).
However, there is no prospective study on the use
of anticoagulants. A study conducted in Turkiye at
multiple centers found no additional benefit in terms
of relapse rates when anticoagulant therapy was used
in conjunction with immunosuppressive therapy,
compared to immunosuppressive therapy alone (19).
However, a retrospective study conducted in another
cohort showed a positive effect of anticoagulant
therapy (20). In our patient group, 67.85% (19;
28) of vascular Behcet’s patients were started on
anticoagulant therapy at the first vascular event.
The patients used anticoagulants for an average of
9.2 (#4.3) years. Currently, no patients are receiving
anticoagulant therapy.

Inflammation plays a central role in the pathogenesis
of vascular involvement in BD. In addition, endothelial
dysfunction leading to a tendency to thrombosis,
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increase in procoagulant factors and dysfunction of
tPA are other subheadings of the pathogenesis (5).
However, the use of anticoagulant drugs in treatment
is contradictory. In the latest recommendations of
EULAR, anticoagulant therapy is recommended for
the prevention of postthrombophilic syndrome which
may be a complication of deep vein thrombosis (7).

One of the limitations of this study is that due to
the retrospective nature of the study, relapses were
evaluated within the period of our own follow-up
and old relapses were evaluated according to patient
declaration and imaging method. Therefore, relapse-
time relationship and relapse-treatment relationship
(immunosuppressive and anticoagulant) could not
be obtained. Another limitation of the study is that
due to its single-center design, subgroup analysis
could not be performed in the vascular Behcget’s
group, in which vascular involvement of non-deep
vein thrombus was rare. Therefore, the results of
the study should be interpreted considering these
situations. On the other hand, the most important
strength of this study is that it provides detailed
real-life data of patients with vascular BD.

This retrospective study found that vascular
BD is more prevalent in men. The most common
form of involvement in our patient group was deep
vein thrombosis, consistent with previous studies.
Additionally, this study showed thatimmunosuppressive
drugs are the primary treatment for vasculo-BD, and
anticoagulant therapy is frequently used in practice
despite conflicting evidence. Additionally, thereis a
need for prospectively designed cohort studies and
basic science research to determine the duration of
immunosuppressive therapy and the effectiveness
of anticoagulant therapy.
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Evaluation of Clinical Subacromial Impingement Test Positive Patients with
Ultrasonographic Subacromial Impingement Test

ABSTRACT

Objective: Knowing which of the special clinical tests used in subacromial impingement syndrome
is more successful in making the diagnosis is important for patient evaluation, determining if further
examination is necessary, and arranging treatment. Utilizing sonographic impingement as a reference
diagnostic technique, the study sought to evaluate how well clinical test results performed in diagnosing
patients with subacromial impingement syndrome.

Material and Method: The study involved 42 patients with shoulder pain and at least one positive
subacromial impingement test, including Neer, Hawkins, or Yocum tests. Dynamic sonographic
compression of the tendon in the coracoacromial area was examined by abducting the shoulder.
Dynamic sonographic compression findings were compared with clinical examination tests.

Results: In 40.5% of the patients, the ultrasonographic impingement test was positive. Hawkins test
was positive in 81% of patients, Neer test was positive in 69% of patients, and Yocum test was positive
in 78.6% of patients. A significant relationship was found between the ultrasonographically evaluated
subacromial impingement test and the Neer test, but no significant relationship was found with other
special tests (Hawkins and Yocum test) (0=0.02, p=0.4, p=0.12, respectively).

Conclusion: We have demonstrated a significant relationship between the ultrasonographic finding of
dynamic subacromial impingement and the Neer test, which is a non-invasive and device-independent
physical examination test.

Keywords: Dynamic sonographic impingement, Hawkins test, Neer test, shoulder pain, subacromial
impingement syndrome, Yocum test.

OZET

Amag¢: Subakromial sikisma sendromunda kullanilan 6zel klinik testlerin tanidaki basarisinin bilinmesi
hasta degerlendirmesinde, ileri tetkik gerekip gerekmemesi ve tedavi diizenlenmesi acisindan énemlidir.
Subakromial sikisma sendromu tanili hastalarda sonografik olarak sikisma varligini referans alarak klinik
muayene testlerinin tanisal performansini belirlemek amaclandi.

Gere¢ ve Yontem: Calismaya Fizik Tedavi ve Rehabilitasyon poliklinigine sikayeti omuz agrisi olan ve
muayenede en az 1subakromial sikisma testi pozitif olan (Neer, Hawkins veya Yocum testinden en az biri)
42 hasta dahil edildi. Omuza abdutksiyon yaptirarak korakoakromial alanda supraspinatus tendonuna
ait dinamik sonografik sikisma bulgusu degerlendirildi. Klinik muayene testleri ile dinamik sonografik
sikisma bulgusu karsilastirildi.

Bulgular: Hastalarin %40,5’inde ultrasonografik olarak sikisma testi pozitif idi. Hawkins testi %81 hastada,
Neer testi %69 hastada, Yocum testi %78,6 hastada pozitif idi. Ultrasonografik olarak degerlendirilen
subakromial sikisma testi ile Neer testi arasinda anlamli iliski saptandi, diger 6zel testler (Hawkins ve
Yocum testi) ile anlamli iliski saptanmadi (0=0,02, p=0,4, p=0,12 sirasiyla).

Sonug: Ultrasonografik dinamik subakromial sikisma bulgusunun, non-invaziv ve cihaz badimsiz
yaplilabilen fizik muayene testlerinden Neer testi ile anlamli iliskisini gdstermis olduk.

Anahtar Sézciikler: Dinamik sonografik sikisma, Hawkins testi, Neer testi, omuz agrisi, subakromial
sikisma sendromu, Yocum testi.




Evaluation of Clinical Subacromial Impingement Test Positive Patients with

Ultrasonographic Subacromial Impingement Test

Introduction

Shoulder pain impacting 16% to 26% of adults is
the third most common cause of musculoskeletal
complaints, and roughly 1% of adults seek medical
attention each year for new shoulder pain (1). Soft
tissues in the vicinity of the shoulder joint become
painfully compressed in a clinical condition known as
shoulder impingement syndrome. Patients experience
pain when lifting their arms or lying on the affected
side (2).

The coracoacromial ligament (CAL) joins the
scapula’s acromion and coracoid process, forming
an osteoligamentous static limitation against upper
humeral head displacement (3). The subacromial
space is bounded above the lower surface of the
acromion, acromioclavicular joint, and CAL, and
below the head of the humerus (4). The gap is
traversed by the long head of the biceps tendon,
the subdeltoid bursa, and the supraspinatus and
subscapularis tendons (5).

There are over 180 distinct shoulder physical
examination tests reported in the literature, and
deciding which ones to utilize is difficult. Furthermore,
several labels for the same test may be used, or
alternative positivity criteria may exist for the same
test. Again, numerous physical examination tests of
the shoulder have been used to diagnose a variety
of shoulder conditions (6). Positive results from the
subacromial impingement test during a dynamic
sonographic evaluation of a shoulder with normal
still images may point to rotator cuff issues (7).

Knowing which of the special clinical tests used
in subacromial impingement syndrome is more
successful in obtaining the diagnosis is significant
for determining whether further testing is necessary
and for treatment planning. Based on this, we aimed
to examine the diagnostic performance levels of
clinical test results in patients with subacromial
impingement syndrome, using the sonographic
impingement finding as the reference diagnostic
method.

Materials and Methods

Before the Study, ethical approval was received
from the local ethics committee (Ankara Diskapi
Training and Research Hospital, date: 04.04.2022
and decision no: 134/10). The study was conducted

by the Declaration of Helsinki. Informed consent
from the patients participating in this study was
also obtained.

The study included 42 patients who presented to
the physical medicine and rehabilitation outpatient
clinic with shoulder pain (where all of them had
positive painful arch test) and at least one positive
subacromial impingement test (either the Neer,
Hawkins, or Yocum test as they have high sensitivity
in subacromial impingement syndrome test) (8-10).
We also preferred these tests since we use them
frequently in the outpatient clinic.

Exclusion criteria

The following conditions were not included in
this study:

Those who have undergone a surgical procedure
on the evaluated shoulder,

Those who have had steroid injections into the
shoulder within the last 3 months,

Patients with a shoulder fracture and/or ongoing
treatment due to a fracture,

Patients with frozen shoulder,

Patients with glenohumeral osteoarthritis, rotator
cuff tendinitis-rupture, and subacromial bursitis,
Patients with bicipital tendonitis (since it frequently
accompanies subacromial compression, it was
excluded in order not to affect clinical test results.)
rheumatological disease, neuromuscular disease and/
or serious comorbidities, cervical discopathy, and,
Those with a history of cervical trauma.

Patient demographics (including age, gender,
employment, and level of education), dominant
shoulder, affected shoulder, comorbidities, and
clinical shoulder examination tests were recorded.
Professional groups such as plasterers, assembly
workers, and construction workers were included in
the group with heavy work above shoulder level. While
one physician performed the clinical examination
for each patient, another physician performed the
US evaluation for each patient. Clinical tests and
ultrasonographic evaluations of the patients were
performed by different physicians. The physician
performing in US was not informed about the patients’
clinic. The patient underwent all US examinations
while seated and with their shoulder in a neutral
position.

Neer test: The person performing the examination
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administers the Neer test while standing behind the
patient. While one hand prevents scapular rotation,
the other hand flexes the patient’s arm forward,
closing the gap between the greater tuberosity
and the anteroinferior aspect of the acromion until
the patient feels pain or full flexion. If the patient
experiences pain before fully flexing the arm, the
test is positive (11,12) (Figure 1a).

Figure | (a)Neer Test (b)Hawkins Test (c)Yocum Test

Hawkins Test: For the Hawkins test, the examiner
flexes the arm to 90° with the elbow flexed at 90°
and then slowly brings it into internal rotation. The
testis positive if pain is experienced (13) (Figure Ib).
Yocum Test: The Yocum test involves forcing the
arm into abduction and flexing the elbow until the
hand rests on the opposite shoulder. After that, the
patient elevates their eloow without moving their
shoulder. If the patient experiences discomfort
during the maneuver, the test is termed positive
(14) (Figure Ic).

Figure Il (a)Dynamic US testing for subacromial impingement
in neutral position (Acr: acromion; SS: supraspinatus; GT: great
tuberosity) (b)Dynamic US testing for subacromial impingement
in abducted position (Acr: acromion; SS: supraspinatus; GT:
great tuberosity)

Ultrasonographic Evaluation
First, with the probe on the lateral side of the
shoulder, the supraspinatus tendon, subacromial
bursa, and acromioclavicular joint were assessed
in the transverse and longitudinal planes. Dynamic
sonographic compression of the supraspinatus
tendon in the coracoacromial area was examined by

HM]J

abducting the shoulder. The bicipital and subscapular
tendons were evaluated from the anterior of the
shoulder in two planes. The bicipital tendon was
assessed both in the groove and distally. Externally
rotating the shoulder was performed to examine
the subscapularis tendon. From the posterior, the
infraspinatus tendon and glenohumeral joint were
assessed.

Table | Demographic and clinic data

Age (mean/SD) 54.2 (8.96)
Gender n (%)
Female 31(73.8)
Male 1(26.2)
Education level n (%)
lliterate 5(11.9)
Primary school 17 (40.5)
Middle school 37D
High school 11(26.2)
College 2(4.8)
University graduate 4(9.5)
Symptom duration n (%)
3-6 months 15 (35.7)
6-12 months 8(19)
>12 months 19 (45.2)
Occupation n(%)
Heavy work above shoulder level 6 (14.3)
Light work above shoulder level 36 (85.7)
Dominant hand n (%)
Right 42 (100)
Affected shoulder n(%)
Right 26 (61.9)
Left 16 (38.1)
Comorbidity n(%)
DM 10 (23.8)
HT 6 (14.3)
Thyroid disease 5(11.9)
Renal disease 37D
HL 2(4.8)
Heart valve disease 2(4.8)
COPD 1(2.4)

DM: Diabetes mellitus; HT: Hypertension; HL: Hyperlipidemia;
COPD: Chronic obstructive pulmonary disease

The patient was requested to raise their arm midway
between flexion and abduction, with the hand in
pronation and the elbow in extension, throughout
the dynamic sonography evaluation. Between the
acromion and the greater tubercle of the humerus,
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in the coronal plane and along the supraspinatus
tendon’s long axis, was where the ultrasonic probe
was positioned (15) (Figure lla, Figure lIb).

Table Il The rates of ultrasonographically evaluated subacromial
impingement test and Neer test

Sonographic | Sonographic
dynamic imp | dynamic imp .
findingis | findingis | 1°@ | P
positive negative
Neer test is Positive
n (%) 15 (35.8) 14 (33.3) 29 (69)
Neer test is Negative 0.02
n (%) 2(4.8) 11(26.2) 13 (31)
Total n (%) 17 (40.5) 25 (59.6) 42 (100)

*: Pearson’s chi-square test

Ultrasonographic subacromial impingement was
considered positive in the presence of one of the 4
findings given below:

(a) “Bundling” or fluid expansion of the SA-SD bursa
lateral to the pinch point in the coracoacromial arch
(16,17),

(b) “bundling” of the supraspinatus tendon lateral
to the pinch point in the coracoacromial arch (17,18),
(c) protrusion of the coracoacromial ligament (19),
(d) less commonly, complete “blocking” of
supraspinatus tendon movement due to “upward
displacement of the humeral head to prevent its
passage under the acromion” (15).

Table Il The rates of ultrasonographically evaluated subacromial
impingement test and Hawkins test

Sonographic | Sonographic
dynamic imp dynamic "
findingis | impfinding | T°@I | P
positive is negative
Hawkins test is
Positive 15 (35.8) 19 (45.2) 34 (81)
Hawkins test is 0.4
Negative 2(4.8) 6 (14.3) 8 (19)
Total 17 (40.5) 25 (59.6) 42 (100)

* Pearson’s chi-square test

Statistical analysis

The data were analyzed using the statistical
software, Statistical Package for the Social Sciences
(SPSS 22.0 for Windows). The Shapiro-Wilk test
was utilized to assess the continuous variables in
order to ascertain whether or not they displayed
a normal distribution. For nominal variables, the

data were reported as frequencies and percentages
(%) in descriptive statistics. To investigate nominal
variables, Pearson's Chi-Square test was used. When
p<0.05, the results were considered significant.

Table IV Therates of ultrasonographically evaluated subacromial
impingement test and Yocum test

Sonographic  Sonographic
dynamicimp dynamicimp .
findingis  findingis 1002 | P
positive negative
Yocum test is Positive 1(262) 22 (52.4) (7‘7536)
Yocum test is Negative 6 (14.3) 3(714) (219 4 0.12
42
Total 17 (40.5) 25 (59.6) (100)

*: Pearson’s chi-square test

Results

Of the total 42 patients, 31 were women (73.8%)
and 11 (26.2%) were men. Average age: was 54.2.
Demographic and clinic data of the patients are
shown in Table I. The most common comorbidity was
diabetes mellitus (10%), followed by hypertension with
6%, thyroid disease (hypothyroidism) with 5%, and
renal disease (chronic renal failure) with 3%. 35.7%
had symptoms for 3-6 months, 19% had symptoms
for 6-12 months, and 45.2% had symptoms for more
than 12 months. The dominant hand of all patients
was right, and the right hand was affected in 61.9%
of the patients. Ultrasonographic impingement test
was positive in 40.5% of the patients. No pathology
was detected in the bicipital tendon or subscapular
tendon. The Hawkins test was positive in 81% of the
patients, the Neer test was positive in 69% of the
patients, and the Yocum test was positive in 78.6%
of the patients. The ultrasonographically evaluated
subacromial impingement test and the Neer test
had a substantial relationship, but no significant
connection was found with other specific tests
(Hawkins and Yocum test). (p=0.02, p=0.4, and
p=0.12, respectively). It is shown in Tables II, lll, and
V.

Discussion

In this study, which we conducted to investigate the
diagnostic performance levels of clinical test results
by using the presence of sonographic impingement as
areference diagnostic method in patients diagnosed



with subacromial impingement syndrome, we
demonstrated its significant relationship with the
Neer test. Shoulder physical examination tests are
clinical examination techniques developed to assist
in the diagnosis of shoulder problems. The evidence
for the validity and usability of tests presented in
the literature is called into doubt (6).

The special subacromial impingement test may be
positive for many shoulder problems. We wanted to
show which test is more associated with compression
of the supraspinatus tendon. In this study comparing
clinically evaluated special subacromial impingement
tests and sonographic subacromial impingement
tests, we found that the Neer test is more related.
For a physical examination of the shoulder, numerous
clinical diagnostic tests have been devised, including
the Neer, Hawkins, Yergason, Speed, drop arm,
horizontal abduction, and painful arc tests. In cases
of subacromial impingement and other shoulder
diseases, these tests may be positive (20,21).

The sensitivity of the Hawkins-Kennedy test
and the Neer impingement test were reported to
be 62.5% and 68.8%, respectively, in a study by
Somerville et al., whereas 88.9% and 77% in a study
by Mac Donald et al. (22,23). Patients were examined
for subacromial impingement syndrome using five
physical examination tests (Neer, Hawkins-Kennedy,
Jobe, painful arch, and external rotation resistance
tests) in research where the surgical diagnosis was
utilized as a reference (24). The painful arch test, the
Jobe test, and the external rotation resistance test
provide the best diagnostic benefit and reliability,
while the Neer test is clinically effective for screening
subacromial impingement syndrome (24). In their
study by Sengul et al. (25), in which they investigated
the diagnostic performance levels of clinical tests
based on magnetic resonance imaging findings
in patients with shoulder pain, they showed that
the Neer test had 73% sensitivity, 20% selectivity,
92% positive predictive value, and 69% accuracy in
detecting supraspinatus lesions. The Hawkins test
was shown to have a sensitivity of 51%, a specificity
of 40%, a positive predictive value of 92%, and an
accuracy of 50%.

While the Yocum test did not have an adequate
diagnostic performance level in detecting supraspinatus
lesions, acromioclavicular joint pathologies, and

glenohumeral effusion, it was found to have a high
diagnostic performance level in detecting subacromial
and subdeltoid effusion. We did not observe a
significant relationship between the Yocum test
and the dynamic ultrasonographic test. While tests
for impingement and rotator cuff conditions were
typically found to be sensitive, their selectivity was
shown to be low (25).

In Calis et al.’s study (8), the subacromial injection
test was employed as the standard reference test.
The results showed that the most sensitive diagnostic
tests were the horizontal adduction test (82.0%),
Neer test (88.7%), and Hawkins test (92.1%). The
drop arm test (97.2%), the painful arc test (80.5%),
and the Yergason test (86.1%) were shown to have
the best specificity. In our study, we did not find a
significant relationship between the most sensitive
Hawkins test and US findings.

Highly sensitive tests appear to have low specificity
scores in comparison to highly specific tests, which
appear to have low sensitivity levels. Although
this finding implies that these diagnostic tests
are insufficient for definitive diagnosis, it also
implies that they serve a significant role in clinical
evaluation (8). Fodor et al. (26) reported that the
Hawkins test (72.2%) was the most sensitive and
the Neer test (95.3%) was the most specific in
detecting subacromial impingement syndrome in
their investigation comparing clinical tests with US
findings. In their study, Gismervik et al. (6) found
that the Hawkins test had the highest diagnostic
likelihood ratio (2.86) (sensitivity 0.58, specificity
0.67) for impingement syndrome. In our study, we
found a significant relationship between the Neer
test and dynamic ultrasonographic test.

Wang and colleagues (19) assessed the degree of
CAL protrusion in the resting position and compared
it to the degree of protrusion in different test
procedures in their study. They concluded that the
Hawkins-Kennedy impingement test caused more
CAL protrusion than Neer’s impingement test and that
the introverted and horizontally abducted shoulder
experienced the most substantial morphological
alterationinthe CAL. They concluded that subacromial
impingement syndrome (SIS) can be diagnosed more
accurately with high-resolution ultrasonography,
which is also a useful technique for the dynamic
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assessment of impinging structures in clinical settings.
Physical examination alone is insufficient for a reliable
diagnosis of subacromial impingement since the
presentation is diverse and routine clinical tests
may be erroneous (27, 28). A dynamic ultrasound
examination that includes a clinically relevant and
well-performed physical impingement test has value
(29).

Conclusion

We have demonstrated a significant relationship
between thisimportant US finding and the Neer test,
which is a non-invasive and device-independent
physical examination test. In our study, magnetic
resonance imaging (MRI) was not preferred due to
its cost, long appointment, and imaging time, and
most importantly, since subacromial compression
is a dynamic finding and this cannot be achieved
in MRI. Although the number of patients and the
examination of a limited number of subacromial
impingement tests are the limitations of our study,
we think that our study is important and guiding
in terms of showing which test is closest to the
ultrasonographic result.
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Determining the Prevalence of Pain in Adult Patients Hospitalized in a University
Hospital in Western Tiirkiye: An Observational Point Prevalence Study

ABSTRACT

Objective: Pain, called the fifth vital sign, is also known as an indicator of quality of life. This study aimed
to investigate the prevalence and associated factors of pain in adult patients hospitalized in a university
hospital in western Turkiye.

Material and Method: After obtaining ethical committee approval, this cross-sectional study investigated
the prevalence of pain and associated factors in hospitalized patients who met the inclusion criteria
using a face-to-face survey method between May 1-31, 2022. Sociodemographic data surveys were
administered to the participants in the study. The Numeric Rating Scale (NRS) and the Brief Pain
Inventory (BPI) were used to assess pain intensity. Pain intensity is defined as mild [1-3], moderate [4-
6], or severe [7-10].

Results: The prevalence of pain was found to be 68.5% among the 762 people included in the study. The
average NRS was found to be 6.33+2.24. Among the patients with pain, 60 (11.7%) had mild pain, 210
(41%) had moderate pain, and 242 (47.3%) had severe pain. A significant difference was found between
the presence of pain according to gender (p=0.034). A moderate positive correlation was found between
the worst pain intensity in the last 24 h and the least pain intensity in the last 24 h (r=0.401, p<0.007) and
the average pain intensity in the last 24 h (r=0.629, p<0.001).

Conclusion: Pain prevalence and pain intensity were high in a university hospital in western Tlrkiye.
Timely and appropriate treatments for pain management can prevent the development of complications
and improve the quality of life of patients.

Keywords: Epidemiology, inpatients, pain, pain measurement, pain prevalence.

OZET

Amag: Besinci vital bulgu olarak adlandirilan agri ayni zaman da bir yasam kalitesi gdstergesi olarak
bilinmektedir. Bu calismanin amaci Turkiye’nin batisinda bir Gniversite hastanesinde yatan eriskin
hastalarda agri prevalansi ve iliskili faktorlerini arastirmaktir.

Gere¢ ve Yontem: Etik komite onayi alindiktan sonra hazirlanan bu kesitsel calismada dahil edilme
kriterlerine uygun hospitalize hastalar 01-31 Mayis 2022 tarihleri arasinda ylzylUze anket ydéntemi
kullanilarak agri prevalansi ve iliskili faktorler sorgulandi. Arastirmaya katilanlara sosyodemografik veri
anketleri uygulandi. Agri yodunlugunu degerlendirmek icin Sayisal Derecelendirme Olcedi (NRS) ve

Kisa Agri Envanteri (BPI) kullanildi.

Bulgular: Calismaya dahil edilen 762 kisinin agri prevelansi %68,5 olarak tespit edilmistir. NRS ortalamasi
6,33+2,24 olarak tespit edilmistir. Agrisi olan hastalarin 60’ inda (%11,7) hafif, 210’ unda (%41) orta, 242’
sinde (%47,3) siddetli agri vardi. Cinsiyete gére agri varligi arasinda anlamli farklilik tespit edilmistir
(p=0.034). Son 24 saat en kotl adri siddeti ile son 24 saat en hafif agr siddeti (r=0.401, p<0.001) ve
son 24 saatteki ortalama agri siddeti (r=0.629, p<0.007) arasinda pozitif ydnde orta dereceli korelasyon
iliskisi tespit edilmistir.

Sonug¢: Agri prevelansi ve agri yogunlugu Turkiye’nin batisinda bulunan bir Universite hastanesinde
yUksek tespit edilmistir. Agri yonetimindeki zamaninda uygun tedaviler komplikasyon gelisimini
Onleyebilir ve hasta yasam kalitesini artirabilir.

Anahtar Sézciikler: Agri, agri 6lcimu, agdri prevalansi, epidemiyoloji, yatan hastalar.




Determining the Prevalence of Pain in Adult Patients Hospitalized in a University Hospital

in Western Tlrkiye: An Observational Point Prevalence Study

Introduction

Pain is defined as “an unpleasant sensory and
emotional experience associated with actual or
potential tissue damage or described in terms
of such damage”(1). It is a complex and personal
phenomenon that involves physical, sensory, and
psychological factors. Pain is the leading cause of
individual healthcare consultations and the most
frequent symptom among hospitalized patients (2).
Research indicates that nearly half of all hospitalized
patients experience pain, with one in three reporting
severe pain (3). The notion of pain as the “fifth vital
sign” aims to encourage healthcare providers to
be more attentive and careful about patients’ pain
complaints (4). Pain is known to hinder physical
activity, affect sleep quality and anxiety, and contribute
to areduced quality of life and economic burden (5).
However, inadequate pain management can lead to
prolonged hospital stays, increased complications,
higher healthcare costs, and repeated unnecessary
hospitalizations (3). Therefore, healthcare providers
play a crucial role in minimizing the impact of chronic
pain and in supporting patients in maintaining their
independent living abilities (6).

In the United States, the pain management survey
was created by the Hospital Consumer Assessment of
Healthcare Providers and Systems, and in Europe, the
numeric rating scale (NRS) and a number of surveys
have been used to determine the prevalence of pain
in hospitalized patients (4). Studies conducted in
different regions of the world have reported different
results regarding prevalence of pain. The prevalence
of pain in hospitalized patients in Canada, France,
and Germany was found to be 71%, 40-90%, and 63%,
respectively (7-9). Publications on the prevalence
of pain are also reported to be quality indicators as
they play arole in the adequate management of pain
and the development of treatment strategies (10). In
other words, the prevalence of pain in hospitalized
patients can be defined as a quality indicator of
healthcare (11). In addition, although there are some
studies regarding the prevalence in Turkish society,
studies regarding Turkish hospitals and inpatients
are limited in the literature (12,13). Also, it has been
reported that problems in pain management can
cause patients to have serious functional disability,
low quality of life, and significant health-related

economic burdens (14). For this reason, the study
to be conducted in a university hospital in the
western region of Turkey is meaningful in terms of
both showing the prevalence of pain and the factors
affecting it and shedding light on the situation in our
country on this issue. The aim of this study was to
investigate the prevalence of pain and its associated
factors in hospitalized in patients at Dokuz Eylul
University Medical Faculty Hospital. The primary
aim of this study is to determine the prevalence of
pain, while the secondary aim is to determine the
factors associated with pain severity.

Material and Method

Design and Setting

This cross-sectional study was conducted between
01-31 May 2022 on patients hospitalized at izmir
Dokuz EylUl University Faculty of Medicine Hospital,
which has 1100 beds and is in the city of Izmir in the
western region of Turkiye. Ethics committee approval
was obtained before this cross-sectional study (izmir
Dokuz Eylul University Ethics Committee, Ethics
Committee N0:2022/02-22, Date:23.02.2022). The
study protocol was in accordance with the Declaration
of Helsinki as revised in 2013.

Sample

This study included patients of both sexes, aged
18 years and over, who had been hospitalized for
at least 24 hours before the study, were willing to
participate, and were conscious and able to speak.
Patients in pandemic wards, pediatric patients,
obstetric patients, patients who could not provide
a pain anamnesis, and patients admitted for day
surgery were excluded from the study (2, 15).

Sample Size

The sample size was computed with online
calculator (https://www.calculator.net/sample-
size-calculator.html). The primary endpoint was the
prevalence of pain. For this purpose, we used the
study of Mitello et al. (2). In their study involving 499
patients, they found the prevalence of pain to be
46.9%. Considering the number of patients included
in this study, it was determined that 664 patients
with marginal error of 5% and confidencel level of
99% should be included in the study. Considering
that in addition to this rate, a 15% patient loss could
occur, a plan was designed with 762 patients.



Measurement of Outcomes

Survey Form: The study used a survey that
included sections on the patients’ sociodemographic
characteristics, as well as their medical diagnosis,
length of hospital stays, other medical problems,
mobility levels, and pain experiences (4,15).

Numeric Rating Scale (NRS): The study focused
on the prevalence of pain, including its severity and
duration. NRS is used to assess the intensity of pain
in adults who can self-assess. It allows the intensity
of pain to be determined on a scale of “0” (no pain)
to “10” (maximum pain). Pain is defined as mild [1-
3], moderate [4-6], or severe [7-10] (2,4).

Brief Pain Inventory (BPI): The Brief Pain Inventory
(BPI) is a tool that assesses the severity of pain (BPI
pain score) and the impact of pain on patients’ daily
functioning (BPI pain interference). Pain was rated
on ascale of 0 (no pain) to 10 (the most severe pain
you can imagine). In the interpretation of scores,
the BPI pain score categorization is expressed as
7-10 for severe pain, 5-6 for moderate pain, 1-4 for
mild pain, and O for the absence of pain. During the
interview, the research assistant administered the
BPI pain severity item, which includes 4 items in
which patients rate their “worst pain”, “least pain”,
“average pain” in the last 24 hours and “current
pain”. The scales for each item ranged from O to 10
(16-18).

Statistical analysis

We used the SPSS (Statistical Package for the
Social Sciences) 24.0 package program to analyze
the data of our research. We expressed frequent
variables as number (n) and percentage (%). We used
the Pearson chi-square and Fisher’s exact test for
group comparisons of frequency-indicating data. We
examined the normal test assumptions of variables
with continuous values using Kolmogorov, Smirnov
and Shapiro-Wilk tests. We expressed variables
with continuous values whose distribution pattern
conformed to normal distribution as mean+standard
deviation. We expressed variables with continuous
values whose distribution pattern did not follow a
normal distribution as mean * standart derivation.
We tested continuous value data using t test, Mann-
Whitney U test, Kruskal Wallis test, considering the
number of groups and normality test results. We
considered p values below 0.05 to indicate statistical
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significance.

Results

This study included a total of 762 patients who
were hospitalized in the inpatient wards of izmir
Dokuz Eylul University Hospital. The mean age of the
patients included in the study was 60.44+16.11, the
median [minimum-maximum] was 63 [18-93]; the
mean body weight (kg) was 74.8+14.1, the median
was 74 [30-129]; the mean body length (cm) was
167.65£9.1, the median was 168 [145-197]; the duration
of pain (months) was 12.26+38.41, the median was
3 [0-480]; the NRS average in all patients was
4.27+3.49, the median was 5 [0-10] and the NRS
average in patients with pain was 6.33+2.24, the
median was 6 [1-10].

Table | Pain Locations According to Gender

Gender
Male (n=427) Female Total
(n=335)
n % n % n % p
Head 38 13.6 40 16.5 78 15 0.353
Neck 32 1.5 37 15.3 69 13.2 0.2
Teeth 1 39 18 74 29 5.6 | 0.083
Abdomen 78 28 55 227 133 255 | 0172
Upper Back 33 n.8 34 14 67 129 0.45
Lower Back 31 i 39 16.1 70 13.4 | 0.095
Knee 25 44.6 31 55.4 56 10.7 0.157
z:t':::n“y 7 | 61 | 2 | 87 | 38 | 73 | 0258
Feet 36 129 33 13.6 69 13.2 | 0.806
Hip 17 6.1 21 8.7 38 73 0.258
Shoulder 19 6.8 24 9.9 43 8.3 | 0199
Chest 30 10.8 33 13.6 63 121 0.314
Other 7 25 9 3.7 16 31 0.435

Pearson Chi-Square Test, p<0.05 statistically significant

In this study, 453 (59.4%) patients were hospitalized
in without surgery and 309 (40.6%) were hospitalized
in surgery departments. Of these, 427 (56%) were male
and 335 (44%) were female. A total of 232 (30.4%)
participants stated that they were working. There
were 209 (27.4%) patients with low economic status,
504 (66.1%) with medium economic status, and 49
(6.4%) with high economic status. The prevalence of
findings accompanying pain is as follows: vomiting
62 (8.1%), nausea 93 (12.2%), fatigue 154 (20.2%),
muscle weakness 153 (20.1%), loss of appetite 93
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(12.2%), weight loss 92 (12.1%), dizziness 64 (8.4%),
walking imbalance 75 (9.8%), insomnia 84 (11%),
muscle cramps 50 (6.6%) and other symptoms 11
(1.4%). The number of patients who had previously
received medication for pain was 298 (39.1%), 64
(8.4%) had medication and rehabilitation, 182 (23.9%)
had medication and surgical treatment, and 44
(5.8%) had other treatments. The medication they
used for their pain were as follows; paracetamol 437
(57.3%), non-steroidal anti-inflammatory drugs 101
(13.3%), narcotic analgesics 22 (2.9%), and other
medications 39 (5.1%). 221 (29%) patients were not
using any medication.

The ages of the patients in the study were as
follows= <40y, n=101(13.3%); 41-60y, n=236 (31%);
61-70y, n=194, (25,5%), 71-80y, n=168 (22%) and >80,
n=63 (8.3%). Pain was detected in 522 (68.5%) of the
total 762 patients, whereas it was not detected in 240
(31.5%) patients. The most common area of pain was
the abdomen 133 (25.5%), followed by the low back
70 (13.4%). No statistically significant differences
were found between the painful areas according to
sex (Table I). However, a significant difference was
found between the sexes and the presence of pain
(p=0.034). Pain was detected in 72.5% of women
(n=243) and 65.3% of men (n=279). Acute pain was
detected in 216 (28.3%) patients and chronic painin
304 (39.9%) individuals among all patients. Cancer
and vascular pain were detected in 73 (9.6%) and 122
(16%) patients, respectively. Statistically significant
differences were found between educational status,
the presence of cancer, and vascular pain according
to whether the pain was acute or chronic, respectively
(p=0.029, p=0.036, p=0.026, respectively) (Table II).
Patients with comorbidities were as follows with their
diseases and frequencies; diabetes was detected in
179 (23.5%), hypertension in 278 (36.5%), pulmonary
disease in 51(6.7%), and other diseases in 115 (5.1%).

: vy

Table Il Evaluation of Factors Related to Pain Chronicity

Variable Chronicity of Pain p
Acute (n=214, Chronic (n=304,

41.3%) 58.7%)
Age in Years
<40 36 (47.4) 40 (52.6)
41-60 73 (41.2) 104 (58.8) 0832
61-70 57 (41) 82(59)
71-80 40 (39.6) 61(60.4)
>80 10 (37) 17 (63)
Sex
Female 100 (41.5) 141 (58.5) 0.985
Male 116 (41.6) 163 (58.4)
Economic Situation
Mild 47 (39.8) 71(60.2)

0.811

Moderate 152 (42.5) 206 (57.5)
High 17 (38.6) 27 (61.4)
Education Status
llliterate 4 (16) 21(84)
Literate 15 (27.8) 39(72.2)
Primary school 55 (44) 70 (56)
Middle school 42 (42.9) 56 (57.1) 0.029
High school 51(41.5) 72 (58.5)
Master’s degree 17 (50) 17 (50)
University 30 (52.6) 27 (47.4)
Doctorate 2(66.7) 1(33.3)
Pain Character
Manageable 15 (51.7) 14 (48.3)
Throbbing 16 (47.1) 18 (52.9)
Like a Shot Fired 2 (25) 6 (75)
Like a knife stabbing 16 (39) 25 (61)
Gnawing 9 (30) 21(70)
Sharp 6(22.2) 21(77.8)
Soft 4 (40) 6 (60) 0.652
Burning 8(30.8) 18 (69.2)
Exhausting 4(26.7) 1(73.3)
Tiring 6 (37.5) 10 (62.5)
Piercing 3(42.9) 4 (57.0)
Constantly annoying 9 (375) 15 (62.5)
Numbness 10 (52.6) 9(47.4)
Awful 3(30) 7(70)
Intolerable 6 (33.3) 12 (66.7)
Department
Nonsurgical 89 (38.2) 144 (61.8) 0.7164
Surgical 127 (44.3) 160 (55.7)
Presence of Cancer
Yes 22 (30.) 51(69.9) 0.036
No 192 (43.0) 253 (56.9)
Presence of Vascular Pain
Yes 61(50) 61(50) 0.026
No 153 (38.6) 243 (61.4)

p<0.05 statistically significant
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to Pain ]ntensity Variable Departments P
Variable Intensity of Pain Department of Non- | Department of
P Surgery Surgery
Mild Moderate Severe . + 234(44.8) 288(55.2)
Pain <0.001
Age in Years - 219(91.3) 21(8.8)
ild Pain 1- 40 (64. 22 (35.
<40 12058) | 38G0) | 26342) MidPainls (64) G22)
NRS Moderate Pain 4-6 76 (36.2) 134 (63.8) <0.001
41-60 19(10.9) | 63(36) 93 (531) 0,056 Severe Pain 7-10 116 (47.7) 127 (52.3)
61-70 21(15.4) 48 (35.3) 67 (49.3) ' Age in Years
180 66) 48 (48) 46 (46) <40 55 (54.5) 46 (45.5)
41-60 143 (60.6) 93 (39.4) <0.001
>80 4 (14.3) 13 (46.4) 11(39.3) 6170 94 (47.9) 101521 g
Sex 71-80 111 (66.1) 57 (33.9)
Female 35(14.6) | 101(421%) | 104 (43.3) | 0.134 >80 518D 1209
Sex
Male 27(98) | 109(396) | 139 (50.5) Female 218(65.1) 17(34.9) 0.005
Economic Situation Male 235(55) 192(45)
Mild nE4) | 40342 | 66G6D | Economic Situation
<0. Mild 144 (68.9) 65 (31.1)
0.007
Moderate 49 (13.8) | 140 (39.3) | 167 (46.9) Modarte 289 (573) 25 @27) <
High 2(4.8) 30(71.4) | 10(23.8) High 20 (40.8) 29 (59.2)
Current Job Education Status
IHi 27 (675 13(32.5
Housewife 8(9.3) | 210244 | 57¢66.3) l‘t':erf:e 57((671)) 28((32 9))
Itera . 8
Retired 28 (121) 103 (446) 100 (433) Primary school 104 (60.8) 67 (39.2)
Officer 5.8) | 2645.6) | 26 45.6) 0001 Middle school 64 (44.8) 79 (55.2) 0.008
<0. -
Employee 80129 3150) 23 G70) High school 119 (63.6) 68 (36.4)
Master’s degree 30(61.2) 19 (38.8)
Student 4(30.8) [ 2054 7(53.8) University 50 (60.2) 33 (39.8)
Self-employment 8(12.9) 31(50) 23(370) Doctorate 1(33.3) 2 (66.7)
Other 0(0) 17.(63) 10 (37) Marital status
- Never Married 44(66.7) 22(33.3)
Pain Character Married 313(56) 246(44) <0.001
Manageable 6 (20) 18 (60) 6 (20) Widow/widower 82(75.9) 26(24.)
Throbbing 5047) | 12(35.3) | 1720 Divorced 14048.3) ECIY)
- - Current Job
Like a Shot Fired 1025) | 50625 2(25) Housewife 12 (78.3) 31(217)
Like a knife stabbing 1(2.4) 14 (34.1) 26 (63.4) Retired 187 (54.5) 156 (45.5)
Gnawing 5(16.7) 13 (43.3) 12 (20) Officer 39 (53.4) 34 (46.6) <0.001
Sh 2 (71 13 (46.4 13 (46.4 Employee 42 (55.3) 34.(44.7)
arp D “64) 464 Student 16 (94.1) 1(5.9)
Soft 2(20) 6 (60) 2(20) 0,032 Self-employment 47 (60.3) 31(39.7)
Burning 4015.4) | 15(572.7) | 7(26.9) ' Other 8(267) 22(733)
Pain Ch
Exhausting 167 | 7467 | 7067 aln Character
Manageable 17 (56.7) 13 (43.3)
Tiring 4(25) 5(31.3) 7(43.8) Throbbing 1(32.4) 23 (67.6)
Piercing 1043) | 3429 | 3429 Like a shot fired 3(375) 5(62.5)
Constantly annoying 2(8.3) 14 (58.3) 8(33.3) Like a knife stabbing 21(51.2) 20 (48.8)
Gnawing 1(36.7) 19 (63.3)
Numbness 0(0) 4 | 15789 Sharp @29 6 67D
Awful 1(10) 5(50) 4 (20) Soft 4 (40) 6 (60) 0,022
Intolerable 50278 | 50278 | 844 Burning 9 (346) 17654
Exhausting 10 (66.7) 5(33.3)
Department Tiring 11(68.8) 5(31.3)
Nonsurgical 40 (17.2) | 76 (32.8) 116 (50) <0.001 Piercing 1(14.3) 6(85.7)
Surgical 22(78) | 134(47.3) | 127 (44.9) Constantly annoying 1250) 12 50)
Numbness 13 (68.4) 6 (31.6)
Presence of Cancer At 4(40) 6 60)
Yes 6(8.2) 19 (26) 48 (65.8) 0.003 Intolerable 14 (77.8) 4(22.2)
’ Presence of Cancer
No 53 (12.1) 191(43.7) | 193 (44.2) Yes 38(521) 35(47.9) 0173
No 194(43.5) 252(56.5)
Presence of Vascular Pain -
Presence of Vascular Pain
Yes 12 (10) 74 (61.7) | 34(28.3) | <0.001 Yes 24(19.7) 98(80.3) <0.001
No 47 (12.0) | 136 (34.9) | 207 (53.1) No 208(52.3) 190(47.7)

p<0.05 statistically significant NRS= The Numeric Rating Scale, p<0.05 statistically significant
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Among all patients, 60 (8.1%) had an NRS final score
of 1-3 (mild pain), 210 (27.6%) had 4-6 (moderate
pain), and 243 (31.9%) had 7-10 (severe pain). Among
the patients with pain (mild pain), 60 (11.7%), 4-6
(moderate pain) 210 (41%), and 7-10 (severe pain)
242 (47.3%) were detected. According to pain
intensities, a significant relationship was detected
between economic status, current job, pain character,
department where the patient was hospitalized,
presence of cancer, and vascular pain, respectively
(p<0.001, p<0.001, p=0.032, p<0.001, p=0.003,
p<0.001, respectively) (Table IIl). A significant
relationship was detected between the presence and
intensity of pain, age groups, sex, gender, economic
status, educational status, marital status, current
job, pain characteristics and presence of vascular
painin the patients according to the departmentsin
which they were hospitalized, respectively (0<0.00],
p<0.00], p<0.001], p=0.005, p<0.001, p=0.008,
p<0.00I, p<0.001, p=0.022, p<0.007) (Table IV).

Table V Correlation Relationship Between Brief Pain Inventory
Subgroups

Worst pain
in the last 24
hours

Least pain in
the last 24
hours

Average pain
in the last 24
hours

Current Pain

r o r p r p r o

Worst pain
in the last 24
hours

0.401 | <0.001| 0.629 | <0.001 | 0.302 | <0.001

Worst pain
in the last 24
hours

0.401 | <0.001 0.572 | <0.001 | 0.447 | <0.001

Worst pain
in the last 24
hours

0.629 | <0.001 | 0.572 | <0.001 0.453 | <0.001

Worst pain
in the last 24
hours

0.302 | <0.001 | 0.447 | <0.001 | 0.453 | <0.001

Pearson correlation test, p<0.05 statistically significant

According to the BPI results of the patients
included in the study median [minimum-maximum],
the worst pain intensity in the last 24 hours was 8
[0-10], the least pain intensity in the last 24 hours
was 3 [0-10], the average pain intensity in the last
24 hours was 5 [0-10] and the current pain was 4
[0-10]. A moderate positive correlation was found
between the worst pain intensity in the last 24 hours
and the least pain intensity in the last 24 hours
(r=0.401, p<0.007) and the average pain intensity
in the last 24 hours (r=0.629, p<0.007). A weak

positive correlation was found between the worst
pain intensity in the last 24 hours and the current
pain intensity (r=0.302, p<0.007) (Table V).

Discussion

We found that the prevalence of pain in 762
hospitalized patients was 68.5%. The prevalence
of pain was significantly higher in women than that
in men. The average NRS was 6.33+2.24. 90% of
the participants with pain had moderate or severe
pain. Severe pain was higher in the non-surgical
departments, while moderate pain was higher in
the surgery departments.

Of the 762 patients included in our study, 59.4%
were hospitalized in non-surgical departments and
40.6% in surgical departments. Of these, 56% were
male and 44% were female. The prevalence of pain
was found to be 68.5%. The NRS average score in
patients with pain was found to be 6.33+2.24. The
most common finding associated with pain was
fatigue (20.2%), the most used analgesic for pain was
Paracetamol (57.3%), and the most common painful
body region was the abdomen (25.5%). The most
common age range of the patients included in the
study was 41-60 years (31%). While no significant
difference was found between sex and painful body
region, a significant difference was found between
educational status and whether the pain was acute/
chronic. A statistically significant difference was
found between the pain intensity and the presence
of cancer or vascular pain. A positive correlation was
found between the worst, mildest, and average pain
in the last 24 hours and the current pain.

Several studies have investigated, the prevalence
of pain in hospitalized patients has been investigated
in different studies. Das et al. (3) found the prevalence
of painin a teaching hospital in India was 70.6%, and
Wu et al. (4) found it to be 69.5% in an academic
medical center in Taiwan, Strohbuecker et al (7).
found it to be 63% in a teaching hospital at a German
university, while Wadensten et al. (19) found it to
be 65% in a university hospital in Sweden. Our
study is comparable to the literature with a pain
prevalence of 68.5%. However, Damico et al. (20)
found the prevalence of pain to be 38% in a study
involving 26 centers in Italy. The difference in
prevalence between studies can be explained by



differences in the inclusion/exclusion criteria in the
study methodologies and differences between the
departments where the studies were conducted.
In our study, the most common location of pain
reported by patients was the abdomen (25.5%). Das
et al. (3) also found that pain was most common in
the abdomen, like our study. However, the results
reported in the literature indicate that the most
common location is the first site of musculoskeletal
pain, followed by the abdomen (7). Silva et al. (21)
found the most common location of pain was the
abdomen (33.3%), in a study that examined the
prevalence of painin a hospital in Portugal. However,
when they evaluated all musculoskeletal regions as
a single region, musculoskeletal pain was the most
common. Musculoskeletal pain affects 47% of the
general population and causes a loss of quality of
life (22). In our study, the prevalence was also found
to be 59% when all musculoskeletal regions were
evaluated as a single region. It can be stated that
health care providers have a great responsibility
to detect and treat both musculoskeletal pain and
abdominal pain to improve patient quality of life.
In our study, the mean NRS score in patients
with pain was 6.33+2.24. In different studies, the
average NRSwas 5.2 + 3.33and 6.27 £1.97, like our
study (2,3). According to the NRS results in our
study, mild pain was found in 11.7% of the patients,
moderate pain in 41%, and severe pain in 48.8%. In
a study conducted in India, mild, moderate, and
severe pain were found in 9.4%, 41.1%, and 49.5% of
patients, respectively, like our study (3). Sawyer et
al. (8) reported severe pain in 25.8% of the patients
and Silva et al. (21) reported severe pain in 28.8% of
the patients. This difference can be explained by the
differences in study methodologies and the cultural
differences in how patients assess pain. In our study,
it was observed that severe pain was significantly
more common in cancer patients. Like our study,
studies have shown that show that severe pain is
significantly more common in cancer pain (3,23).
This situation can be explained by the need for
healthcare providers to prioritize cancer patientsin
terms of care and pain management. In our study,
chronic pain was found in 58.7% of the patients
with pain. Hutchcroft et al. (24) found chronic pain
in 54% of patients, and Salomon et al. (8) found
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this in 44% of patients. On the other hand, some
studies that have also found chronic pain at levels
of 10% (3). This can be explained by the differences
between the methodologies and the departments
in which the studies were conducted. In addition, it
can guide healthcare providers in preventing pain
from becoming chronic.

In our study, we found no significant difference

between patients in the non-surgery and surgery
departments in terms of whether they had acute or
chronic pain, but we did find a significant difference
in pain intensity. Accordingly, severe pain was higher
in non-surgical departments, whereas moderate pain
was higher in surgical clinics. In contrast to the results
of our study, it has been reported in the literature
that pain lasting longer than 4 weeks is significantly
more common in non-surgical departments (3). This
can be explained by the fact that the definition of
chronic pain is difference between studies. In our
study, we defined patients who reported pain for >
3 months as being in the chronic pain group.
In our study, we found that the prevalence of pain
was significantly higher in women than that in men.
A study conducted at a teaching hospital in France
with 1478 participants also found that women
reported more pain than men (8). The reason for
this is not yet clear, but it has been reported in the
literature that women are more likely to have a higher
somatic response to pain stimuli than men. Women
expressing pain have also been reported to have
increased social acceptability (11). Future studies
identifying the cause will clarify the difference in
pain between the sexes.

In the current study, according to the BPI results,
a moderate positive correlation was found between
the worst, mildest, and average pain in the last 24
hours. Lorenz et al. (18) also found a moderate
positive correlation between BPI parameters like
our study. Considering the current pain processes
of patients, it can be explained that the pain levels
are in proportional ups and downs between these
processes.

As a result of the surveys applied in the current
study, it was determined that pain symptoms were
more common in female patients than in the opposite
sex, and the most common painful area was the
abdomen and musculoskeletal region. Clinicians
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should pay attention to these areas during patient
examination and evaluation and should not ignore
other areas. As it is known, the patient’s response
to pain questioning is affected by many factors,
from the patient’s clinical condition to his cultural
status. The mean NRS value we obtained in patients
hospitalized in a university hospital in Turkey will be
a guide in questioning the level of pain experienced
by doctors when examining patients during their
clinical practice.

Our study has some limitations. It can be said that
the results of the study cover hospitalized patients
in a university hospital and will not be generalizable
to a society with a large population. The answers
given by the participants to the questions may
lead to different results in different societies due to
socio-cultural reasons. The fact that patients with no
history taken a pain history were not included in our
study is another important limitation. Conducting
similar studies in patients who cannot have a pain
history in the future will contribute to the field of
science.

Conclusion

In this study, we investigated the prevalence of
pain and its associated factors in a university hospital
in Western Tlrkiye. Health care providers should be
more attentive to patients about pain, which is an
important quality of life indicator and is called the fifth
vital sign, and that they should improve themselves
in pain management. Factors affecting the quality of
pain management include appropriate assessment,
multidisciplinary, collaborative care planning, effective,
cost-conscious, and safe treatment, and access to
specialized care when needed. Pain prevalence
detection and effective pain management improve
the quality of life and ensure effective treatment
delivery.

References
1. Raja SN, Carr DB, Cohen M, et al. The revised International
Association for the Study of Pain definition of pain: concepts,
challenges, and compromises. Pain 2020;161(9):1976-1982.
2. Mitello L, Coaccioli S, Muredda C, et al. Pain Prevalence
in two Italian Hospitals. An observational study. Clin Ter
2022;173(2):164-173.
3. Das SK, Dhar SS, Panigrahi A. Prevalence of Pain and Its
Characteristics in Hospitalized Patients in an Indian Teaching
Hospital. Pain Manag Nurs 2020;21(3):299-303.
4. Wu CL, Hung YL, Wang YR, et al. Pain prevalence in hospitalized
patients at a tertiary academic medical center: Exploring severe
persistent pain. PLoS One 2020;15(12):e0243574.
5. Teker AG, Luleci NE. Sleep quality and anxiety level in
employees. North Clin Istanb 2018;5(1):31-36.
6. Luleci E, Hey W, Subasi F. Assessing selected quality of life
factors of nursing home residents in Turkey. Arch Gerontol
Geriatr 2008;46(1):57-66.
7. Sawyer J, Haslam L, Robinson S, Daines P, Stilos K. Pain
prevalence study in a large Canadian teaching hospital. Pain
Manag Nurs 2008;9(3):104-112.
8.Salomon L, Tcherny-Lessenot S, Collin E, et al. Pain prevalence
in a French teaching hospital. J Pain Symptom Manage
2002;24(6):586-592.
9. Strohbuecker B, Mayer H, Evers GC, Sabatowski R. Pain
prevalence in hospitalized patients in a German university
teaching hospital. J Pain Symptom Manage 2005;29(5):498-506.
10. Sawyer J, Haslam L, Daines P, Stilos K. Pain prevalence
study in a large Canadian teaching hospital. Round 2: lessons
learned?. Pain Manag Nurs 2010;11(1):45-55.
1. Jabusch KM, Lewthwaite BJ, Mandzuk LL, Schnell-Hoehn
KN, Wheeler BJ. The pain experience of inpatients in a
teaching hospital: revisiting a strategic priority. Pain Manag
Nurs 2015;16(1):69-76.
12. Eti Aslan F, Cinar F. Prevalence of pain in adult population
in Turkiye. TUrkiye’de eriskin bireylerde agri prevalansi. Agri
2023;35(2):83-95.
13. Cinaroglu S. Risk factors associated with chronic low back
pain: an analysis of Turkey health survey data. International
Journal of Community Medicine and Public Health 2018;5.454.
14. Gauntlett-Gilbert J, Brook P. Living well with chronic
pain: the role of pain-management programmes. BJA Educ
2018;18(1):3-7.
15. Saunders R, Crookes K, Atee M, et al. Prevalence of frailty
and pain in hospitalised adult patients in an acute hospital:
a protocol for a point prevalence observational study. BMJ

: HM] [



‘ul)
P2

5

U

i

= HMJ Ozduran E, Hanct V, Erkin Y, et al.

Open 2021;11(3):e046138.

16. Jamora KE, Castillo MRL, Calaguas MJC. Assessment of
the prevalence of pain, adequacy of pain management and
influencing factors in patients undergoing radiotherapy.
Ecancermedicalscience 2022;16:1483.

17. Atkinson TM, Mendoza TR, Sit L, et al. The Brief Pain Inventory
and its “pain at its worst in the last 24 hours” item: clinical trial
endpoint considerations. Pain Med 2010;11(3):337-346.

18. Lorenz KA, Sherbourne CD, Shugarman LR, et al. How
reliable is pain as the fifth vital sign?. J Am Board Fam Med
2009;22(3):291-298.

19. Wadensten B, Frdjd C, Swenne CL, Gordh T, Gunningberg
L. Why is pain still not being assessed adequately? Results of
a pain prevalence study in a university hospital in Sweden. J
Clin Nurs 2011;20(5-6):624-634.

20. Damico V, Murano L, Cazzaniga F, Dal Molin A. Pain prevalence,
severity, assessment and management in hospitalized adult
patients: a result of a multicenter crosssectional study. Ann
Ist Super Sanita 2018;54(3):194-200.

21.Silva EJDGD, Dixe MDACR. Pain prevalence and characteristics
in patients admitted to a Portuguese hospital. Revista Dor
2013;14(4),245-250.

22. El-Tallawy SN, Nalamasu R, Salem GlI, LeQuang JAK,
Pergolizzi JV, Christo PJ. Management of Musculoskeletal Pain:
An Update with Emphasis on Chronic Musculoskeletal Pain.
Pain Ther 2021;10(1):181-2009.

23. Costantini M, Viterbori P, Flego G. Prevalence of pain in
Italian hospitals: results of a regional cross-sectional survey.
J Pain Symptom Manage 2002;23(3):221-230.

24. Hutchcroft BM, Peacock JE, Wright BM, Jenkins J, Smith
J, Zinober BW. The patient’s perception of chronic pain. Prof
Nurse 1999;15(1):26-30.




HITIT MEDICAL JOURNAL

HITiT UNIVERSITESI TIP FAKULTESI DERGISI

e-ISSN: 2687-4717 Cilt|Volume: 6 « Sayi|lssue: 3 - Ekim|October 2024

The Role of Sedation and Local Anesthesia in Acute Subdural
Hematoma Surgery in the Elderly Population

Yasli Populasyonda Akut Subdural Hematom Cerrahisinde Sedasyon Lokal Anestezinin Yeri

Mustafa Cemil Kiling' 2’| Alperen Kisa?

| Baran Can Alpergin®

| Emre Bahir Mete'

Hitit University, Erol Olcok Education and Research Hospital, Department of Neurosurgery, Corum, Turkiye
2Hitit University, Erol Olcok Education and Research Hospital, Department of Anesthesiology and Reanimation, Corum, Turkiye
3Ankara Etlik City Hospital, Department of Neurosurgery, Ankara, Turkiye

Sorumlu Yazar | Correspondence Author
Emre Bahir Mete
bahirmete@gmail.com

Address for Correspondence: Hitit University, Erol Olcak Education and Research Hospital, Department of Neurosurgery, Corum,

Turkiye.

Makale Bilgisi | Article Information

Makale Tiirii | Article Type: Arastirma Makalesi | Research Article
Doi: https://doi.org/10.52827/hititmed;j.1516513

Gelis Tarihi | Received: 15.07.2024

Kabul Tarihi | Accepted: 11.09.2024

Yayim Tarihi | Published: 14.10.2024

Atif | Cite As

Kiling MC, Kisa A, Alpergin BC, Mete EB. The Role of Sedation and Local Anesthesia in Acute Subdural Hematoma Surgery in the Elderly
Population. Hitit Medical Journal 2024;6(3):307-312. https://doi.org/10.52827/hititmed].1516513

Hakem Degerlendirmesi: Alan editér( tarafindan atanan en

az iki farkl kurumda calisan bagimsiz hakemler tarafindan
degerlendirilmistir.

Etik Beyani: Calisma icin 5/4/2024 tarihinde Hitit Universitesi
Girisimsel Olmayan Arastirmalar Etik Kurulu’'ndan onam alinmistir.
Karar no: 2024-08.

intihal Kontrolleri: Evet (iThenticate)

Cikar Catismasi: Yazarlar calisma ile ilgili cikar catismasi beyan
etmemistir.

Sikayetler: hmj@hitit.edu.tr

Katki Beyanu: Fikir/Hipotez: MCK, AK Tasarim: MCK, AK Veri
Toplama/Veri Isleme: EBM, BCA Veri Analizi: EBM, BCA, AK
Makalenin Hazirlanmasi: MCK.

Hasta Onami: Calisma retrospektif bir calisma olarak dizayn
edildiginden calisma icin bilgilendirilmis onam formuna gerek
yoktur.

Finansal Destek: Bu calisma ile ilgili herhangi bir finansal
kaynaktan yararlaniimamistir.

Telif Haki & Lisans: Dergi ile yayin yapan yazarlar, CC BY-NC 4.0
kapsaminda lisanslanan calismalarinin telif hakkini elinde tutar.

Peer Review: Evaluated by independent reviewers working in the
at least two different institutions appointed by the field editor.
Ethical Statement:Approval for the study was obtained from the
Hitit University Non-Entrepreneurial Research Ethics Board on
5/4/2024. Decision number: 2024-08

Plagiarism Check: Yes (iThenticate)

Conflict of Interest: The authors declared that, there are no
conflicts of interest.

Complaints: hmj@hitit.edu.tr

Authorship Contribution: Idea/Hypothesis: MCK, AK Design: MCK,
AK Data Collection/Data Processing: EBM, BCA Data Analysis:
EBM, BCA, AK Manuscript Preparation: MCK.

Informed Consent: Since the study was designed as a
retrospective study, there is no need for an informed consent from
the patients for the study.

Financial Disclosure: There are no financial funds for this article.
Copyright & License: Authors publishing with the journal retain
the copyright of their work licensed under CC BY-NC 4.0.


https://orcid.org/0000-0003-4058-6504
https://orcid.org/0000-0003-3699-2032
https://orcid.org/0000-0002-3575-0480
https://orcid.org/0000-0002-8317-0253
https://doi.org/10.52827/hititmedj.1516513

The Role of Sedation and Local Anesthesia in Acute Subdural Hematoma Surgery in
the Elderly Population

ABSTRACT

Objective: In the elderly population, subdural hematoma represents a significant cause of morbidity and mortality.
The surgical and anesthesia techniques for managing this condition have progressively evolved. Unlike numerous
studies that compare chronic cases managed under general anesthesia and sedation, our study uniquely focuses
on acute subdural hematoma cases.

Material and Method: From 2020 to 2024, a retrospective study reviewed 54 patients aged 65 and older who
underwent surgery for acute subdural hematoma. The patients were categorized into two groups: sedation (n=26)
and general anesthesia (n=28). Data on surgical duration, hospital and intensive care unit stays, and mortality rates
were collected from hospital archives. The general anesthesia group received midazolam, fentanyl, propofol, and
rocuronium, while the sedation group received midazolam, fentanyl, and propofol. Subdural drains were universally
placed and removed after postoperative brain computed tomography.

Results: The mortality rate was significantly lower in the sedation group compared to the general anesthesia
group (p=0.024). Surgical duration was shorter in the sedation group (p<0.007), and the intensive care unit stay
was also significantly reduced (p<0.007). There was no significant difference in regular ward stay between the
groups (p=0.212). The time from surgery to discharge was significantly shorter in the sedation group (p<0.007).
Sedation facilitated lower bleeding and medication doses, enabled early mobilization, and potentially increased
the benefit-to-risk ratio of surgery.

Conclusion: While many studies compare general anesthesia and sedation in chronic subdural hematoma surgery,
our study is the first to compare these approaches in elderly patients with acute subdural hematoma. We found
shorter surgical times and lower complication rates with sedation.

Keywords: General anesthesia, sedation, subdural hematoma surgery.

OZET

Amag: Yasli popuUlasyonda sik gérilen subdural hematom, 6nemli bir morbidite ve mortalite nedenidir. Bu patolojinin
cerrahisi ve anestezi uygulama teknikleri zamanla evrimlesmistir. Genel anestezi ve sedasyon altinda yapilan kronik
subdural hematom cerrahilerinin karsilastiriimasi literatlirde cokca yer alirken, bu calismamizda farkli olarak benzer
perspektiften akut subdural hematom vakalari tartisilacaktir.

Gere¢ ve Yontem: 2020 - 2024 yillarinda akut subdural hematom nedeniyle opere edilen 65 yas Uzeri 54 hasta
sedasyon (n=26) ve genel anestezi grubu (n=28) olarak iki gruba ayrilarak cerrahi slreleri, servis ve yogun bakim
Unitesi kalis stireleri ve mortalite oranlari retrospektif olarak hastane arsivinden taranmistir. Genel anestezi grubuna
uygun dozda midazolam, fentanyl, propofol, rokiironyum; sedasyon grubuna ise midazolam, fentanyl, propofol
uygulanmistir. TUm hastalara subdural dren yerlestirilmis ve postoperatif beyin tomografileri cekildikten sonra
drenleri cekilmistir.

Bulgular: Mortalite orani, sedasyon grubunda genel anestezi grubuna kiyasla daha distk olarak saptanmistir
(p=0.024). Cerrahi stirenin sedasyon grubunda daha kisa oldugu goértlmistir (p<0.007). Yogun bakim Unitesinde
kalis sliresinin sedasyon grubunda anlamli sekilde daha kisa oldugu belirlenmistir (0<0.007). Gruplar arasinda
hastanede kalma sUresi acisindan bir fark saptanmamistir (0=0.212). Ameliyat ile taburculuk arasinda gecen slrenin
sedasyon grubunda belirgin sekilde daha kisa oldugu goértlmustir (p<0.007). Sedasyon grubunda kanamanin
az olmasi ve alinan ila¢c dozunun disik olmasi, hastaya erken mobilizasyon olanagi saglamistir. Bu durum, erken
mobilizasyonu ve cerrahiden saglanan fayda oranini artirmistir.

Sonug: Kronik subdural hematom cerrahisinde genel anestezi ve sedasyonu karsilastiran bircok calisma mevcutken,
calismamiz ileri yas akut subdural hematom vakalarinda genel anestezi ve sedasyonun karsilastirildigr ilk calismadir.
Sedasyonla yapilan akut subdural hematom olgularinda ameliyat stiresi ve komplikasyon orani daha disik saptanmistir.
Anahtar So6zciikler: Genel anestezi, sedasyon, subdural hematom cerrahisi.




Introduction

Chronic subdural hematomas (CSH) are typically
drained by neurosurgeons via craniotomy under
general anesthesia, using either double burr holes or
a single burr hole. With advancements in endoscopic
surgery, experienced surgeons can now successfully
perform endoscopic subdural hematoma drainage ().
In recent years, for older adults where complications
from general anesthesia are a concern, drainage of
a subdural hematoma via a single burr hole under
sedation has become increasingly widespread
(2). As the use of high-speed drills and surgeon
experience increase, the evacuation of subdural
hematomas under sedation can be accomplished more
efficiently. Consequently, the duration of postoperative
admission to the critical care unit is minimized, surgical
infection rates are reduced, and early mobilization
becomes feasible, thereby enhancing overall surgical
success rates (3). In extraordinary situations, such as
pandemics, finding a place in intensive care units for
neurosurgery cases can become challenging. This has
prompted neurosurgeons to become faster and more
practical. Advanced age patients with comorbidities
often require general anesthesia and intensive care
monitoring. However, selected cases performed
under sedation can be monitored in the general
ward (4). In the literature, the use and comparison
of general anesthesia and sedation for CSH cases
have been evaluated in many studies (5,6). Unlike
other studies, this study evaluated acute subdural
hematoma (ASH) cases in patients over the age of
65 who underwent surgery under both sedation
and general anesthesia.

Material and Methods

ASH cases operated on by a single surgeon
at a single center between 2020 and 2024 were
retrospectively analyzed. The study included a total
of 54 patients: 28 underwent surgery under general
anesthesia (general anesthesia group) and 26
under sedation (sedation group). Patient data were
obtained from the hospital database and included
discharge reports, age, gender, length of stay in the
ward and intensive care unit, duration of surgery,
and mortality rates. Exclusion criteria included
patients under 65 years of age, those with a history
of cranial surgery, and those with bilateral subdural
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hematoma. All cases were operated on within the
first week after hospital admission. Patients with a
midline shift greater than 1cm or hemiparesis were
operated on the day of arrival. Patients with a midline
shift less than 1 cm and without hemiparesis were
monitored, and those who developed hemiparesis
during follow-up underwent emergency surgery on
the same day.

Surgery was performed under sedation for patients
who could not tolerate general anesthesia. The general
anesthesia group received midazolam 0.01 mg/kg,
fentanyl 1mcg/kg, propofol 3 mg/kg, and rocuronium
0.6 mg/kg. The sedation group received midazolam
0.01 mg/kg, fentanyl 0.5 mcg/kg, and propofol 1.5
mg/kg. Postoperatively, patients were evaluated
by an anesthesiologist. Those who did not require
intensive care were monitored in the neurosurgery
ward, while patients experiencing respiratory distress,
arrhythmia, or loss of consciousness were transferred
to the intensive care unit. A subdural drain was
routinely placed in all patients during surgery, and
they were discharged after a routine postoperative
control brain tomography was performed and
the drains were removed. The general anesthesia
and sedation groups were compared in terms of
surgery time, mortality rates, and intensive care
follow-up periods. This retrospective investigation
received approval from the Hitit University Non-
Entrepreneurial Research Ethics Board (No: 2024-08;
date: 03/04/2024).

Statistical analysis

Statistical evaluations were conducted using
SPSS (version 22.0; IBM, Armonk, NY). The surgical
duration, lengths of stay in the ward and intensive
care unit, the interval between the day of surgery
and discharge, and mortality rates were compared
between the groups using the Mann-Whitney U test.
Statistical significance was set at a p-value threshold
of <0.05.

Results

The study comprised 54 patients, including 29
males and 25 females. Midline shift was observed in
45 of these patients: 21 had a shift of 1.5 cm (1 mm),
and 24 had a shift of Tcm (1 mm). General anesthesia
and craniotomy were preferred for patients with
extensive midline shift. Most patients had a history
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of trauma, although clear trauma information was
not available for those with dementia. Of the 54
patients, 28 underwent general anesthesia and 26
received sedation. The average age of participants
was 75.6 + 6.3 years in the general anesthesia
group and 84.2 + 5.3 years in the sedation group
(Table I). The general anesthesia group underwent
craniotomy, while the sedation group underwent
burr hole drainage, as illustrated in Figures | and .

Figure 1 (A): Preoperative image of general anesthesia group,
(B): Postoperative image of general anesthesia group with
craniotomy defect

Table | Demographic characteristics of the participant population

General Anesthesia .
Group Sedation Group

Patients (n=54) 28 26
Sex
. Female (n) 13 12
. Male (n) 15 14
Age (mean * standard
deviation) (years) 756163 842153

Figure 2 (A): Preoperative image of sedation group, (B):
Postoperative image of sedation group with Burr Hole defect

All 26 patients in the sedation group were
discharged, whereas five patients from the general
anesthesia group passed away during their stay in
the intensive care unit. Consequently, the mortality

HMJ Kilingc MC, Kisa A, Alpergin BC, Mete EB.

rate was significantly lower in the sedation group
compared to the general anesthesia group (0=0.024).
A significant difference in surgical duration between
the groups was also detected (p<0.007). The average
surgical duration was shorter in the sedation group
compared to the general anesthesia group (23.6 +
5.3 minutes vs. 59.6 + 8.8 minutes) (Table II).

Table Il Showing comparing analysis between the groups of
sedation and general anesthesia

General Anesthesia Sedation

Group Group

(n=28) (n=26)
Mortality (n) 5 0 p=0.024
Surgery duration (min) 5906 +8.8 236+53 | p<0.007
Intensive care unit stay 45+39 0.58+0.5 | p<0.001
(days)
Hospital ward stay 43+27 52+0.8 p=0.212
(days)
Hospital discharge 81+25 58+11 p<0.001
length (days)

min: minutes

A notable disparity in postoperative intensive
care unit stay length was observed between the
groups (p<0.007). The average stay duration in the
intensive care unit was shorter in the sedation group
than in the general anesthesia group (0.58 + 0.5
days vs. 4.5 = 3.9 days). Conversely, no significant
difference was noted in hospital ward stay duration
between the cohorts (p=0.272). The mean duration
of hospital ward stay was 4.3 £ 2.7 days in the
general anesthesia group and 5.2 + 0.8 days in the
sedation group. The interval between the surgery
date and discharge date was notably shorter in the
sedation group compared to the general anesthesia
group (meaninterval, 5.8 + 1.1days vs. 8.1+ 2.5 days;
p<0.007) (Table II).

Discussion

For chronic subdural hematomas, numerous
factors such as the patient’s age, comorbidities,
size of the bleed, and presence of midline shift
affect the indication, type, and urgency of surgery.
A craniotomy may be preferred in cases of acute-on-
chronic hematoma or when there is a midline shift and
edema caused by the hematoma General anesthesia
is typically used for craniotomy. However, in recent
years, hematoma evacuation via a single burr hole



has become more common in patients who are at
higher risk for complications from general anesthesia.
Patients who undergo surgery under sedation
demonstrate cardiac and respiratory complications
less frequently than those who undergo surgery under
general anesthesia (7). Furthermore, patients with
chronic subdural hematoma who undergo evacuation
under local anesthesia and sedation experience
fewer postoperative complications, shorter surgical
times, and shorter hospital stays compared to those
who undergo evacuation under general anesthesia
(8). A study reported that surgeries performed
under local anesthesia had shorter surgical times,
lower mortality rates, and fewer postoperative
complications compared to those performed under
general anesthesia (9). Another study found that
patients with chronic subdural hematoma who
underwent surgery under local anesthesia and sedation
had fewer postoperative complications and shorter
hospital stays compared to those who underwent
surgery under general anesthesia (10). Similarly, in
our study, both the interval between surgery and
discharge and the duration of stay in the intensive
care unit were shorter for surgeries performed under
local anesthesia and sedation compared to those
performed under general anesthesia.

As an alternative, a mini craniotomy can be
performed under sedation and local anesthesia.
However, this procedure should be carried out only
by experienced surgeons, as the use of high-speed
drills during a sedation-assisted mini craniotomy can
pose challenges due to the lack of head fixation (11).
In experienced centers, surgeries for acute subdural
hematomas have been successfully performed under
sedation (12). The use of rigid or angled endoscopes
in these procedures has been reported to increase
the surgical success rate (13,14). In ASH surgery,
procedures have traditionally been performed with
general anesthesia and craniotomy. In contrast, for
chronic subdural hematoma surgery, some surgeons
prefer sedation and local anesthesia, particularly in
older patients. There are no definitive criteria for
determining the surgical method. Craniotomy may
be preferred in cases with significant hemorrhage
or when there is a risk of intraoperative loss of
control. The surgeon’s experience and speed also
play a crucial role in the decision-making process.
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In extraordinary situations, such as pandemics,
finding a place in intensive care units may become
challenging, compelling surgeons to seek effective
and practical solutions while maintaining surgical
ethics and standards (15). Most of the cases were
performed during the pandemic, and using sedation
and local anesthesia for ASH surgery greatly increased
the comfort of both the anesthesiologist and the
surgeon, as well as the patients. The avoidance of
intubation is also significant in terms of reducing the
risk of coronavirus transmission. Further studies on
this topic could be beneficial. This study highlights
that ASH cases can be effectively managed with
sedation and local anesthesia (16). The increased
use of endoscopic techniques in subdural hematoma
surgery has significantly accelerated the pace of
research conducted in recent years (17). Considering
all this information, it is anticipated that the use of
a single burr hole under sedation for the surgical
treatment of ASH will become more widespread in
the future.

In conclusion; for patients deemed to possess
heightened vulnerability to the adverse effects of
general anesthesia, executing surgical procedures
under sedation and local anesthesia holds promise
in mitigating mortality rates and diminishing the
length of intensive care unit residency. Therefore, it
is an appropriate strategy to perform surgery under
sedation and local anesthesia in elderly patient
groups presenting with ASH.



I

/ u).)

5

U

N

References
1. Katsuki M, Kakizawa Y, Nishikawa A, et al. Fifteen Cases of
Endoscopic Treatment of Acute Subdural Hematoma with Small
Craniotomy under Local Anesthesia: Endoscopic Hematoma
Removal Reduces the Intraoperative Bleeding Amount and
the Operative Time Compared with Craniotomy in Patients
Aged 70 or Older. Neurol Med Chir (Tokyo) 2020;60:439-449.
2. Havryliv T, Devinyak O, Yartym O, Smolanka A, Volodymyr
S, Okoro EU. Single-Center Comparison of Chronic Subdural
Hematoma Evacuation Outcomes Under Local Versus General
Anesthesia. World Neurosurg 2024;184:e39-e44.
3.DiRienzo A, lacoangeli M, Alvaro L, et al. Mini-Craniotomy
under Local Anesthesia to Treat Acute Subdural Hematoma
in Deteriorating Elderly Patients. J Neurol Surg A Cent Eur
Neurosurg 2017;78:535-540.
4. Feghali J, Yang W, Huang J. Updates in Chronic Subdural
Hematoma: Epidemiology, Etiology, Pathogenesis, Treatment,
and Outcome. World Neurosurg 2020;141:339-345.
5. Dieteren CM, van Hulsen MAJ, Rohde KIM, van Exel J. How
should ICU beds be allocated during a crisis? Evidence from
the COVID-19 pandemic. PLoS One 2022;17:¢0270996.
6. Kallel H, Houcke S, Resiere D, et al. Epidemiology and Prognosis
of Intensive Care Unit-Acquired Bloodstream Infection. Am J
Trop Med Hyg 2020;103:508-514.
7.Wong HM, Woo XL, Goh CH, et al. Chronic Subdural Hematoma
Drainage Under Local Anesthesia with Sedation versus General
Anesthesia and Its Outcome. World Neurosurg 2022;157:e276-e85.
8. Ashry A, Al-Shami H, Gamal M, Salah AM. Local anesthesia
versus general anesthesia for evacuation of chronic subdural
hematoma in elderly patients above 70 years old. Surg Neurol
Int 2022;13:13.
9.LiuE, Zhou A, Tilbury N, Persad A, Radic J. Chronic Subdural
Hematoma Drainage under Local versus General Anesthesia:
Systematic Review and Meta-Analysis. World Neurosurg
2024;184:e154-e65.
10. Zhuang Z, Chen Z, Chen H, et al. Using Local Anesthesia for
Burr Hole Surgery of Chronic Subdural Hematoma Reduces
Postoperative Complications, Length of Stay, and Hospitalization
Cost: A Retrospective Cohort Study From a Single Center.
Front Surg 2022;9:783885.
1. Mahmood SD, Wagas M, Baig MZ, Darbar A. Mini-Craniotomy
Under Local Anesthesia for Chronic Subdural Hematoma: An
Effective Choice for Elderly Patients and for Patients in a Resource-
Strained Environment. World Neurosurg 2017;106:676-679.
12. Tamura R, Kuroshima Y, Nakamura Y. Neuroendoscopic
Removal of Acute Subdural Hematoma with Contusion:
Advantages for Elderly Patients. Case Rep Neurol Med

HMJ Kilingc MC, Kisa A, Alpergin BC, Mete EB.

2016;2016:2056190.

13. Yokosuka K, Uno M, Matsumura K, et al. Endoscopic hematoma
evacuation for acute and subacute subdural hematoma in
elderly patients. J Neurosurg 2015;123:1065-1069.

14. Kawasaki T, Kurosaki Y, Fukuda H, et al. Flexible endoscopically
assisted evacuation of acute and subacute subdural hematoma
through a small craniotomy: preliminary results. Acta Neurochir
(Wien) 2018;160:241-248.

15. Yue JK, Haddad AF, Wang AS, et al. Evacuation of a multi-
loculated acute-on-chronic subdural hematoma using tandem
bedside subdural evacuation port systems. Trauma Case Rep
2022;40:100668.

16. Fomchenko El, Gilmore EJ, Matouk CC, Gerrard JL, Sheth
KN. Management of Subdural Hematomas: Part Il. Surgical
Management of Subdural Hematomas. Curr Treat Options
Neurol 2018;20:34.

17. Yakar F, Egemen E, Dere UA, et al. Subdural Hematoma
Evacuation via Rigid Endoscopy System: A Cadaveric Study.
J Craniofac Surg 2021;32:e402-e405.



HITIT MEDICAL JOURNAL

HITiT UNIVERSITESI TIP FAKULTESI DERGISI

e-ISSN: 2687-4717 Cilt|Volume: 6 « Sayi|lssue: 3 - Ekim|October 2024

Comparison of the Efficacy of Dorsal Root Ganglion Pulsed
Radiofrequency for 2 Minutes versus 4 Minutes in the Treatment
of Chronic Lumbosacral Radicular Pain

Kronik Lumbosakral Radiktler Agri Tedavisinde Dorsal K&k Gangliyonu Darbeli Radyofrekansin 2
Dakikaya Karsi 4 Dakika Streyle Uygulanmasinin Etkinliginin Karsilastirilmasi

Go6khan Yildiz' (» | Ezgi Can’

'Ankara Etlik City Hospital, Department of Algology, Ankara, Turkiye

Sorumlu Yazar | Correspondence Author
Gokhan Yildiz
gkoyldz@gmail.com

Address for Correspondence: Ankara Etlik City Hospital, Department of Algology, Varlik Mahallesi, Halil Sezai Erkut Caddesi,

Yenimahalle / Ankara.

Makale Bilgisi | Article Information

Makale Tiirii | Article Type: Arastirma Makalesi | Research Article
Doi: https://doi.org/10.52827/hititmed}.1491642

Gelis Tarihi | Received: 28.05.2024

Kabul Tarihi | Accepted: 16.07.2024

Yayim Tarihi | Published: 14.10.2024

Atif | Cite As

Yildiz G, Can E. Comparison of the Efficacy of Dorsal Root Ganglion Pulsed Radiofrequency for 2 Minutes versus 4 Minutes in the
Treatment of Chronic Lumbosacral Radicular Pain. Hitit Medical Journal 2024;6(3):313-320. https://doi.org/10.52827/hititmed;j.1491642

Hakem Degerlendirmesi: Alan editért tarafindan atanan en

az iki farkl kurumda calisan bagimsiz hakemler tarafindan
degerlendirilmistir.

Etik Beyani: Ankara Etlik Sehir Hastanesi Klinik Arastirmalar Etik
Kurulu tarafindan etik onay alinmistir (Tarih: 12.07.2023; Karar No:
2023-235).

intihal Kontrolleri: Evet (iThenticate)

Cikar Catismasi: Yazarlar calisma ile ilgili cikar catismasi beyan
etmemistir.

Sikayetler: hmj@hitit.edu.tr

Katki Beyant: Fikir/Hipotez: GY Tasarim: GY, EC Veri Toplama/Veri
isleme: GY, EC Veri Analizi: EC Makalenin Hazirlanmasi GY, EC.
Hasta Onami: Hasta onamina gerek yoktur.

Finansal Destek: Bu calisma ile ilgili herhangi bir finansal
kaynaktan yararlaniimamistir.

Telif Haki & Lisans: Dergi ile yayin yapan yazarlar, CC BY-NC 4.0
kapsaminda lisanslanan calismalarinin telif hakkini elinde tutar.

Peer Review: Evaluated by independent reviewers working in the
at least two different institutions appointed by the field editor.
Ethical Statement:Approval was obtained from the Ankara Etlik
Sehir Hospital Clinic Research Ethics Committee (Date: 12.07.2023;
Decision number: 2023-235).

Plagiarism Check: Yes (iThenticate)

Conflict of Interest: The authors declared that, there are no
conflicts of interest.

Complaints: hmj@hitit.edu.tr

Authorship Contribution: I[dea/Hypothesis: GY Design: GY,

EC Data Collection/Data Processing: GY, EC Data Analysis: EC
Manuscript Preparation: GY, EC.

Informed Consent: Not applicable.

Financial Disclosure: There are no financial funds for this article.
Copyright & License: Authors publishing with the journal retain
the copyright of their work licensed under CC BY-NC 4.0.


https://orcid.org/0000-0001-5905-938X
https://orcid.org/0000-0002-9902-3485
https://doi.org/10.52827/hititmedj.1491642

Comparison of the Efficacy of Dorsal Root Ganglion Pulsed Radiofrequency for 2
Minutes versus 4 Minutes in the Treatment of Chronic Lumbosacral Radicular Pain

ABSTRACT

Objective: Pulsed radiofrequency treatment of the dorsal root ganglion has been increasingly used
to treat lumbosacral radicular pain in recent decades. However, there is no consensus in the literature
regarding issues such as pulsed radiofrequency application duration. This study aimed to determine the
efficacy and incidence of adverse events between 2-minute and 4-minute pulsed radiofrequency for
lumbosacral radicular pain.

Material and Method: This retrospective study included 160 patients who underwent 2-minute or
4-minute dorsal root ganglion pulsed radiofrequency treatment (Group-2 minutes 82 patients and
Group-4 minutes 78 patients). The Numeric Rating Scale and Oswestry Disability Index scores before, 1
and 6 months after the interventions were evaluated to assess the effectiveness of the procedures. The
rate of intervention-related adverse events was determined for both durations.

Results: Both the 2-minute and 4-minute procedures provided effective analgesia at 1 and 6 months
compared with baseline. There was no difference in the pain scores between the two groups at the
measurement times. At the T-month follow-up, 50% or greater pain relief was achieved in 39% of patients
in the 2-minute group compared to 50% in the 4-minute group, with no difference between the groups.
There was no significant difference in the rate of procedure-related adverse events between the groups.
Conclusion: Although a higher success rate was achieved with 4-minute pulsed radiofrequency, there
was no significant difference, and both 2 and 4-minute pulsed radiofrequency procedures provided
safe and effective analgesia compared with baseline. Prospective studies with larger sample sizes are
needed.

Keywords: Inflammation, pulsed radiofrequency treatment, radiculopathy.

OZET

Amag: Dorsal kdk ganglionunun pulsed radyofrekans tedavisi, son yillarda lumbosakral radikUler agrinin
tedavisinde giderek daha fazla kullaniimaktadir. Ancak pulsed radyofrekansin uygulama stresi gibi
konularda literattrde bir fikir birligi bulunmamaktadir. Bu calismanin amaci lumbosakral radiktler agri
tedavisinde 2 dakikalik ve 4 dakikalik pulsed radyofrekans uygulamalari arasindaki etkinligi ve yan etki
insidansini karsilastirmaktir.

Gereg¢ ve Yontem: Bu retrospektif calismaya 2 dakikalik veya 4 dakikalik dorsal kok ganglionu pulsed
radyofrekans tedavisi uygulanmis 160 hasta dahil edildi (Grup-2 dakika 82 hasta ve Grup-4 dakika 78
hasta). islemlerin etkinligini degerlendirmek icin girisimlerden énce ve girisimlerden 1 ve 6 ay sonra
Sayisal Derecelendirme Olcedi ve Oswestry Engellilik indeksi skorlari degerlendirildi. Girisimlere bagli
advers olaylarin orani her iki prosedur icin de degerlendirildi.

Bulgular: Hem 2 dakikalik hem de 4 dakikalik pulsed radyofrekans prosedurleri, baslangica kiyasla 1. ve
6. aylarda etkin analjezi sagladi. Olcim zamanlarinda iki grup arasinda agri skorlari arasinda fark yoktu.
1aylk takipte, 2 dakika grubundaki hastalarin %39’unda, 4 dakika grubundaki hastalarin %50’sinde %50
veya daha fazla agdri rahatlamasi saglandi ve gruplar arasinda fark yoktu. Ayrica isleme bagli advers olay
orani acisindan gruplar arasinda anlaml bir fark yoktu.

Sonug: Her ne kadar 4 dakikalik pulsed radyofrekans ile daha yUksek bir basari orani elde edilmis olsa
da, gruplar arasinda anlamli bir fark yoktu ve hem 2 hem de 4 dakikalik dorsal kdk ganglionu pulsed
radyofrekans tedavisi, baslangica kiyasla glvenli ve etkili analjezi sagladi. Daha genis katiliml prospektif
calismalara ihtiyac vardir.

Anahtar Sézciikler: inflamasyon, pulsed radyofrekans tedavisi, radikiilopati.
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Introduction

Lumbosacral radicular pain (LRP) is a common
and debilitating condition that affects a significant
proportion of the population. Epidemiological
studies suggest that LRP has a prevalence rate
with annual incidence estimates ranging from 5%
to more than 15% and a lifetime prevalence of 60%
to 90%. Approximately 10% of acute cases progress
to chronic pain (1). While most cases of acute LRP
resolve spontaneously, a significant percentage
progress to chronic pain, resulting in significant
disability and an impact on daily activities (2).
Management of chronic LRP remains a challenge,
with drug and physical therapy modalities showing
variable success rates. Unfortunately, for a subset
of patients, these treatments fail to alleviate pain,
severely impacting their quality of life (3). Epidural
corticosteroid injections provide significant relief
for LRP and have demonstrated efficacy in reducing
symptoms. However, several studies have indicated
that the benefits are predominantly short-term, and
the duration of pain relief is often limited (4, 5).

With a limited response to conventional treatments,
dorsal root ganglion (DRG) pulsed radiofrequency
(PRF) therapy has gained traction in recent decades
as an alternative treatment for LRP. PRF therapy
involves delivering short bursts of electrical energy
to the affected nerve tissue to modulate pain signals
without causing significant tissue damage. While
the complete mechanism of action for PRF remains
elusive, it is thought to impact synaptic transmission,
gene expression, and inflammatory mediators without
inducing substantial thermal damage or coagulation
necrosis in nerve fibers (6). Despite its growing
popularity, there is no consensus in the literature
regarding the optimal PRF application duration,
which often varies at the practitioner’s discretion.
Practitioners typically apply PRF for 4 or 2 minutes
(min) per level (7, 8). However, there are centers
that use 6 min or longer (9). Notably, PRF therapy is
associated with very few complications, underscoring
its potential as a safe treatment modality (10).

The primary aim of this study was to determine
the efficacy of two commonly used durations of
PRF application, 2 and 4 min, in the treatment of
LRP. In addition, our secondary aim was to evaluate
and compare the complication rates associated

with these different durations. This investigation
is intended to contribute to the establishment of
evidence-based guidelines for PRF therapy in the
treatment of LRP, potentially improving patient
outcomes, and reducing the burden of chronic LRP.

Material and Method

Study Design and Participants

This retrospective study involved data collection at
a single-center pain clinic in a tertiary-care hospital.
Approval was obtained from the Ankara Etlik Sehir
Hospital Clinic Research Ethics Committee (Date:
12.07.2023; Decision number: 2023-235). The data
of patients who underwent intervention between
October 2021 and January 2023 were reviewed.
This study was conducted in accordance with the
principles of the Declaration of Helsinki.

Inclusion Criteria: Unilateral radicular low back
pain extending below the knee; treatment limited
to L4, L5, and S1 nerve roots; PRF treatment of
the DRG at only two levels (according to magnetic
resonance imaging (MRI) and clinical findings)
in just one session; numeric Rating Scale (NRS)
score >6 despite at least 3 months of conservative
treatment, including physical therapy and drug
combination therapy; compatibility with current
clinical and physical examination findings and MRI;
and short-term benefit (<1 month) from previous
transforaminal epidural injection (TFEI).

Patients are routinely evaluated by neurosurgery,
orthopedics, physical therapy and rehabilitation, and
rheumatology before consulting us (this is the routine
practice of the hospital and these departments are
not part of the study), and the exclusion criteria
were determined as follows: pain originating from
inflammatory or degenerative conditions of the low
back, hip, or knee; previous lumbar surgery; one
or three levels of DRG PRF treatment; additional
intervention in the same session; atypical or bilateral
pain radiation; MRI evidence of extruded, sequestered,
or migrated discs; presence of motor deficits; relative
spinal stenosis (spinal canal sagittal diameter <13
mm); myelopathy; lumbar fracture; positive piriformis
provocation and tenderness; cancer; diabetes
mellitus; coagulation disorders; use of antiplatelet
or anticoagulant medications; presence of a cardiac
pacemaker; psychiatric disorders; and allergies to



drugs used.

Dorsal Root Ganglion Pulsed Radiofrequency
Procedure

All procedures were performed by pain specialists
with at least five years of fluoroscopy experience. All
necessary emergency medications and equipment
were made available in the operating room before
patient intervention. The patient was placed in the
prone position, and a pillow was placed under the
patient’s abdomen to reduce lumbar lordosis. The
C-arm fluoroscope was rotated and tilted to obtain
an antero/posterior (A/P) image of the target lumbar
vertebra. The C-arm was then rotated toward the
affected side to obtain an oblique fluoroscopic image
of the target lumbar vertebra. An oblique angle was
applied until the spinous process approached the
contralateral facet joint.

The inferior medial point of the pedicle was
identified as the needle entry point. The skin and
subcutaneous tissues were anesthetized with TmL
of 2% lidocaine using a 27-gauge needle. A 10-mm
active and 100-mm radiofrequency (RF) cannula
(TOP Nuropole Needle, TOP Corporation, Tokyo,
Japan) was advanced from the anesthetized point
to the target. The cannula was advanced using a
tunnel-vision technique (Figure IA). The depth
of the needle was checked with lateral views. In
the lateral view, the final depth of the needle was
located between the middle and posterior thirds
of the intervertebral foramen (Figure IB). An A/P
fluoroscopic image of the epidurogram, which could
include a nervegram, was obtained. On the A/P
image, contrast medium (iohexol, 300 mg iodine/
ml; GE Healthcare, Piscataway, NJ, USA) was spread
below and medial to the pedicle shadow and outlined
the target spinal nerve exiting the foramen (Figure
IC). The RF cannula was then connected to an RF
generator (TOP Lesion Generator, TOP Corporation,
Tokyo, Japan). The tissue impedance was verified to
be <350 Q. For sensory stimulation, a paresthesia
response was sought in the relevant dermatome
at a current of 0.5 volt (V) at a frequency of 50 Hz.
Subsequently, no contractile response was observed
in the relevant myotome at a current of 1-1.5V at a
frequency of 2 Hz. After appropriate responses, PRF
was applied at 42 °C for 120 s (Group-2 minutes)
or 240 s (Group-4 minutes), depending on the

practitioner’s clinical approach. Patients were
observed for at least 30 min after the procedure
for possible complications.

Assessments

Demographic data (including patient age, sex,
and relevant medical history), how many seconds
(120 s or 240 s) PRF was applied to the patients for
each level, and pain and functionality scores were
extracted from hospital records.

Pain intensity was quantified using the NRS, in which
patients rated their pain on a scale from O (no pain)
to 10 (the most severe pain). The Oswestry Disability
Index (ODI) was also used to measure the impact of
pain on daily functioning. The ODI is a percentage
scale, ranging from 0% (indicating no disability) to
100% (indicating the maximum possible disability),
and is calculated based on patient responses to a
series of ten questions about daily activities and
pain (11). NRS and ODI scores were collected before
the procedure and at follow-up intervals of 1- and
6-months post-treatment. Clinically significant pain
relief was defined as a 50% or greater reduction in
NRS score.

Adverse event rates were related to the DRG
PRF procedure (procedure-related complications or
post-procedural effects, with the majority of them
being transient and non-serious.) were obtained
from patient follow-up records and direct interviews.

Statistical Analysis

All analyses were performed using Jamovi Project
(2022, Jamovi version 2.3) (computer software). The
results of this study are expressed as frequencies
and percentages. Normality analysis was performed
using the Shapiro-Wilk test, skewness kurtosis, and
histograms. All analyses were conducted using
Jamovi Project (2022, Jamovi Version 2.3, Computer
Software). Categorical variables are presented as
absolute numbers with percentages. Categorical
variables were compared using the chi-squared
test or Fisher’s exact test. Mann-Whitney U tests
were used to compare the numerical dependent
variables between the groups. Repeated measures
were analyzed using Friedman’s test with Bonferroni
correction for multiple t-tests. Statistical significance
was set at p < 0.05.
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Results

A total of 182 patients, whose medical records
were available, were screened for eligibility. After
excluding 14 of these patients due to additional facet
joint injections in the same session and 8 patients
due to caudal epidural injections, the study was
completed with 160 patients, and the final analysis
included 82 patientsin Group 2-minute (120 s PRF)
and 78 patients in Group 4-minute (240 s PRF). A
patient flowchart is shown in Figure Il.

Table | Baseline demographics and clinical characteristics

dysesthesia 4 vs. 3), this difference was not statistically
significant (p>0.05). These adverse events resolved
spontaneously within one month, with the longest
duration requiring no treatment.

Figure | Fluoroscopy-guided dorsal root ganglion pulsed

) . radiofrequency procedure
Group-2 minutes Group-4 minutes ] )
(n=82) (n=78) (A) shows the tunnel view of the radiofrequency cannula on the
Variables oblique fluoroscopic image. (B) shows the tip of the cannula
Median Median inthe f int tebral lat Il ..
(min- | Meantsp | (min- | Meanssp | p valve in the foramen intervertebrale on a lateral fluoroscopic image.
max) max) (C) shows the epidurogram of the existing nerve root.
55.5 (27-
Age 59 (23-81) | 58.8+10.7 62 55.2412.9 | 0.074* o
When the NRS and ODI were evaluated within the
Basal NRS 7(710) | 75+065 | 8(6-10) | 7.6£0.95 | 0.354* . . .
groups, their changes over time were statistically
NRS-1 month 5(0-8) | 45+169 | 4@-9) | 45:215 | 0.714* o
significant. At the 1st and 6th month controls, there
NRS-6 months | 6(2-10) | 54+176 | 5(2-9) | 54183 | 0.899* o _ _
50 (a4- 50 (@a- was a significant improvement in both NRS and ODI
Basal ODI 495+2.9 49.7+26 | 0.704* .
asa 56) * 56) * scores compared to baseline (0<0.007). However,
ODI-1 month 38 (16-54) | 33.3+11.6 | 27 (18-54) | 32.4+12.9 | 0.906* there was no signiﬁcant difference between the two
ODI-6 months 44522)0' 372404 | 312054 | 355:m4 | 0494+ | Qroups at any time point (0>0.05). (Table ID).
Duration of 9.5(6-17) | 104434 | 10(5-18) | 10.6¢3.1 | 0.319*
pain (months) : T T : Table Il NRS and ODI scores over time
Gender n(%) Treatment
NRS obI
Female 38 (46.3) 52(66.7) 0095 Groups
Male 44 (53.7) 26 (33.3) ’ Median(min- Median(min-
Adverse Events n(%) max) / Mean | p value | max)/Mean | p value
rank rank
None 75 (91.4) 69 (88.5)
50 (48-52) /
Numbness 44.9) 5(6.4) 0.938" Basal [ 7(7-8)/284 584
Dysesthesia 3(3.7) 4 (51 Group-2 38 (22-44)
— _ Tmonth | 5(3-6)/119 | <0.001 <0.001
Pain Side n(%) minute /415
Left 39 (476 38 (487 6 44 (26-48
° o s 0.987"* 6 (4-7) /197 ( )/
Right 43 (52.4) 40 (51.3) months 5.01
Values are presented as mean * standard deviation, median Basal | 8(7-9)/ 268 50 (:87'252)/
(min-max), number (%) :
PRF: Pulsed radiofrequency; ODI: Oswestry Disability Index; | ©%4 |1 ootn | 4 -6y /130 | <0.007 | #/ 20-46)/ | o 005
. . minute 4.27
NRS: Numerical rating scale
*: Mann Whitney U Test **; Chi-Square Test 6 5(4-7)/2.02 31(24-48)/
months 5.01

The demographic and clinical characteristics
of patients are shown in Table |. The groups were
similar with respect to age, gender, duration of pain,
and the side of treatment. Although procedure-
related adverse events were observed in more
patients in Group 4-minute (numbness 5 vs. 4 and

Friedman test
PRF: Pulsed radiofrequency; ODI: Oswestry Disability Index;
NRS: Numerical rating scale; min.-max.: minimum-maximum.

Pain relief of at least 50% was achieved in 39% of
patients in Group 2-minute at the T-month follow-up
and in 32.9% at the 6-month follow-up. In comparison,

317




Group 4-minute exhibited a 50% response rate at
the 1-month follow-up and 33.3% at the 6-month
follow-up. There was no significant difference in
the success rates between the groups at 1 month
(p=0.203) and 6 months (p>0.05).

Consort Flow Diagram

Assessed for eligibility (n=182)

Excluded (n=22)

+ Facet injection in the same session
[n:14)

+ Caudalinjection in the same session
[n:3)

J

1 Allocation I

Dorsal root ganglion pulsed radiofrequency
2 mins group {n=82)

Dorsal root ganglion pulsed radiofrequency
4 mins group (n=78)

Analysis |

Analysed {n=78)

Analysed [n=82)

Figure Il Patient flow chart

Discussion

In our study, 2-minute and 4-minute DRG PRF
applications provided effective analgesia and improved
functionality in the management of LRP refractory to
conservative treatments, as observed at the first- and
sixth-month assessments. Compared to baseline, both
the NRS and ODI scores improved. Although there
were no statistically significant differences in NRS
and ODI between 2 min and 4 min PRF applications,
the proportion of patients with 50% or greater pain
relief was higher in Group 4-minute, 50% vs. 39% at
Tmonth, and 33.3% vs. 32.9% at 6 months. Adverse
event rates were not significantly different between
the groups.

A prospective study by Van Boxem et al. (7),
which applied 4-minute DRG PRF per level for LRP,
resulted in significant pain relief in 56.9% of patients
at six weeks and 55.4% at six months. Conversely, a
retrospective study by the same authors (8) using
a 2-minute application per level reported a success
rate of 22.9% at six months. The authors attributed
the difference in results between these studies to the

. S 1M

strict inclusion criteria used in the prospective study.
In the first study, only patients with pathologies at
the lumbar (L) 5 and sacral (S) 1levels were included,
resulting in a higher success rate. Because the L4
dermatome is not very specific, they did not include
the L4 level in the study. However, the impact of
different durations of PRF, 4-minute versus 2-minute,
was not addressed. Our study showed, although
not statistically significant, a higher success rate of
50% in Group 4-minute at the 1-month follow-up. In
addition, our data included patients who underwent
DRG PRF at the L4, L5, and ST levels, which is more
reflective of clinical practice than isolated applications
at the L5 and S1 levels.

Another difference between the two studies by Van
Boxem et al. is that the retrospective study included
only patients with single-level DRG PRF, which had
a lower success rate. Elevated levels of chemokine
receptor 2 (CLR2), indicating chronic inflammation
due to persistent DRG and nerve root compression,
were found in both affected and adjacent DRGs
(12). This finding suggests that multilevel DRG PRF
applications may increase the likelihood of success.
Our study included patients who underwent two-
level DRG PRF based on clinical and MRI findings.
Jyotsna et al. (13) combined 2-minute PRF with
1-minute continuous radiofrequency (CRF) lesioning
(mean temperature 56°C + 8°C for 60 seconds) per
level in the treatment of chronic LRP and performed
repeated sessions as pain resurged during follow-up.
This approach resulted a significant pain reduction
for an average of 4.7 months after two sessions in 40
of 50 patients. In the following period, they provided
pain relief for an average of 4.3 months with 2-minute
PRF+1-minute CRF, which they repeated for five
sessions to 18 patients whose pain continued in the
following period. In our country, RF applications can
be performed only once a year within the framework
of social insurance reimbursement, which does not
allow for repeated interventions. Our study involved
a single PRF session, and the potential for increased
success with repeated procedures remains unexplored.
Another important detail in this study by Jyotsna
et al. (13) is the application of CRF to the DRG, the
use of which has always been a reservation for pain
specialists. Only one complication was reported in
this study, and the patient had numbness that lasted
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1week. This complication was thought to be caused
by CRF, rather than PRF.

Although PRF is generally known to have a low
adverse event rate (10), one of the largest gaps in
the literature is the lack of PRF-related adverse
events. In our study, mild numbness was observed
in five patients and dysesthesia in four patients in
Group-4 minute, while numbness was observed
in four patients and dysesthesia was observed in
three patients in Group-2 minute, but there was no
significant difference between the groups in terms
of these adverse event rates. In addition, the longest
lasting adverse event in our study was 1 month,
which resolved spontaneously without treatment.
Koh et al. (9) reported a transient pain increase in
six patients in the PRF group and four patients in
the sham group in their study comparing 6 mins PRF
and sham electrode for LRP and recovered in 2-3
days on average. Although PRF seems to be non-
destructive, there are publications indicating that it
may cause minor changes in the DRG (14,15). In the
literature, the number of studies in which PRF was
applied for 6 min per level is limited and Koh et al.
(9) achieved a success rate of 48.4% at 2 months,
while this rate was 19.4% in the sham group. At the
3rd month of control, a significant pain relief of
38.7% was observed in the PRF group. The literature
gives a wide range of PRF success rates (from 30%
to 80%) (8,16, 17).

The mechanism of action of PRF involves the
modulation of pain signals without causing significant
nerve tissue damage (18). The predictive factors for
PRF efficacy have been investigated. Van Boxem et al.
(19) demonstrated in their study that they applied PRF
for 4 min that a positive response to the diagnostic
block before PRF and an age of 55 years or older
may be predictive. Kim et al. (20) also found that
short-term positive response to epidural injection
prior to PRF was predictive. All participants in our
study experienced short-term benefits (<1 month)
from TFEI prior to PRF treatment. The absence
of comorbid musculoskeletal pain was another
predictor highlighted, emphasizing the importance of
thorough systemic evaluation prior to interventional
treatments, such as PRF, to minimize unnecessary
procedures and increase success rates. Our study
ensured that the patients underwent comprehensive

examinations by orthopedics, neurosurgery, physical
therapy and rehabilitation, and rheumatology to rule
out non-LRP causes prior to PRF administration.
Our study had several limitations. First, the follow-up
period was limited to 6 months due to limitations
in medical records. Second, we could not evaluate
the effects of interventions on drug consumption.
Third, our study had a retrospective design.

Conclusion

Although PRF application appears to be generally
safe, minor adverse events can be observed, and
increasing the duration of application did not increase
the incidence of adverse events. A higher success
rate was observed with 4-minute PRF application,
although this was not clinically significant. Larger,
randomized, prospective studies are needed to
investigate the effects of varying PRF durations on
treatment outcomes.
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The Effect of Thyroid Nodule Size and Characteristics on the Accuracy of Fine-Needle
Aspiration Biopsy and the Risk of Malighancy

ABSTRACT

Objective: Ultrasound evaluation of nodule characteristics and FNAB is a simple, cost-effective method.
However, its reliability in large nodules is controversial. This study aims to examine the impact of thyroid
nodule size and characteristics on malignancy risk and FNAB accuracy as evaluated by ultrasound.
Material and Method: |This retrospective study included 522 patients who underwent thyroidectomy
between January 1, 2020, and January 1, 2024. The data included the patients’ age, gender, preoperative
thyroid ultrasound findings, preoperative FNAB pathology findings, operation notes, and postoperative
pathology results colleected from hospital archives. Kruskal-Wallis Variance Analysis, ROC (Receiver
Operating Characteristics) curve analysis, Bonferroni Corrected Mann-Whitney U Test, Chi-Square Tests,
were used at statistical analysis.

Results: The median age was 49.45 years. The threshold value for nodule size in the X plane was 27 mm
(p<0.007) when comparing preoperative FNAB with postoperative pathology. For nodules with X < 27
mm, FNAB sensitivity was 0.842, the false predictive value was 0.636, and the false negative rate was
0.157. In this group, the mean age, nodule size, and two-dimensional area (X*Y) were significantly higher
nodules, while isoechoic features were more common in benign nodules.

Conclusion: It was found that the risk of malignancy decreases with increasing age, nodule size, and
two-dimensional area; the risk of malignancy increases with hypoechoic and microcalcification findings;
and FNAB sensitivity decreases and the false negative value increases in nodules >27 mm.

Keywords: Fine-Needle aspiration biopsy, thyroid nodule, ROC analysis, ultrasound.

OZET

Amag: Ultrasonografi, tiroid nodullerinin 6zelliklerinin incelenmesi ve ince igne aspirasyon biyopsisinin
(IIAB) alinmasi noktasinda kolay, avantajli ve givenlik-maliyet etkin bir ydntemdir. Bununla beraber,
blytk nodullerde glvenilirligi tartismalidir. Bu calismada amacimiz ultrasondaki tiroid nodil boyutu
ve Ozelliklerinin malignite riski Uzerine ve ince igne aspirasyon biyopsisinin dogrulugu Uzerine etkisini
incelemektir.

Gereg¢ ve Yontem: Calismaya, retrospektif olarak 01.01.2020 ile 01.01.2024 tarihleri arasinda tiroidektomi
operasyonu geciren 522 hasta dahil edilmistir. Yas, cinsiyet, preoperatif ultrason bulgulari, preoperatif
IIAB sonuclari, ameliyat notlari ve postoperatif patoloji bulgulari arsivden arastiriimistir. istatistiksel
analizde Kruskal-Wallis Varyans Analizi, ROC (Receiver Operating Characteristics) egrisi analizi, Bonferroni
Duzeltmeli Mann-Whitney U Testi ve Ki-Kare Testleri kullaniimistir.

Bulgular: Medyan yas 49,45 olarak bulundu. Preoperatif ilAB ile postoperatif patoloji uyumu incelendiginde;
nodulin X dizlemdeki boyutu icin esik deger 27 mm olarak bulundu (p<0.007). X <27 mm olan nodullerde
IIAB nin Sensivite 0.842, Yanlis prediktif deger 0.636 ve Yanlis Negatif Oran (FNR) 0.157 daha anlamli
bulundu. X < 27 mm boyutta; yas ortalamasi, nodil X boyutu ve iki boyutlu alan (X*Y) benign grupta
(p<0.007); X <27 mm ve X tiim boyutta hipoekoik ve mikrokalsifikasyon 6zelligi malign grupta, izoekoik
gdérinim benign grupta anlamli yiksek bulundu.

Sonug: Yas, nodul boyutu ve iki boyutlu alan artisiyla malignite riskinin azaldigi; hipoekojenite ve
mikrokalsifikasyon bulgusunun malignite riskini arttirdigr; >27 mm noddllerde [IAB nin sensivitesinin

azaldigi ve false neg_atif degerinin arttigr goraldu.
Anahtar Sézciikler: Ince igne aspirasyon biyopsisi, tiroid nodilld, ROC analizi, ultrasonografi.




Introduction

Thyroid nodules are a very commonly detected
clinical condition (1). Before the advancement of
imaging techniques, only 5-10% of patients had
thyroid nodules detected by palpation (2). However,
nowadays, thyroid nodules can be detected in 19-
68% of randomly selected individuals via ultrasound
(3). Itis crucial for the clinician to accurately predict
the benign or malignant nature of thyroid nodules
to avoid unnecessary thyroidectomy and potential
complications (4). Ultrasound is an easy method
for obtaining nodule characteristics and performing
fine-needle aspiration biopsy (FNAB), and it is
useful in making surgical decisions for malignant
or benign cases or follow up them according to the
2017 Bethesda thyroid cytopathology reporting
system criteria (1-3). Although there are limited and
suspicious findings depending on the radiologist; the
absence of microcalcifications, the presence of regular
borders and a halo, and iso-hyperechogenicity in
nodule ultrasound features suggest benign nodules.
FNAB is considered the gold standard diagnostic tool
for thyroid nodules due to its simplicity, advantages,
safety-cost effectiveness, and diagnostic specificity
(5-6). Although, there are debates regarding its
reliability in large (>30-40 mm) nodules. Some studies
have reported that nodules larger than 40 mm have
high false-negative rates of up to 30% in cytology
(7-8), while other studies have suggested that nodule
size does not adversely affect the reliability of FNAB
(9-10). Our aim is investigate the effect of thyroid
nodule size and characteristics on malignancy risk
and the accuracy of fine-needle aspiration biopsy
as assessed by ultrasound.

Material and Method

This retrospective study included 522 patients
who underwent elective thyroid lobectomy or
total thyroidectomy between January 1, 2020, and
January 1, 2024, at the General Surgery Clinic of
Samsun University Training and Research Hospital.
Between 2018 and 2024, all patients aged 18 to 90
years who presented with thyroid compression
symptoms (such as respiratory issues, swallowing
difficulties, and voice problems) and were indicated
for thyroidectomy based on fine-needle aspiration
biopsy (FNAB) results were included in the study.
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Patients with a history of thyroid surgery, a history of
malignancy in the neck region, those who presented
with imaging and FNAB cytology results from
external centers, patients with non-diagnostic FNAB
pathology results, and individuals under the age
of 18 were excluded from the study. Retrospective
data collected included age, gender, preoperative
thyroid ultrasound findings (lobe with the largest
nodule, X size of the largest nodule, two-dimensional
estimated nodule area (X*Y), nodule characteristics
(hypoechoic, hyperechoic, isoechoic, halo finding,
microcalcification, and macrocalcification findings),
preoperative FNAB pathology findings, operation
notes, and postoperative pathology results. The
preoperative FNAB and postoperative pathology
results were categorized using the Bethesda scoring
system (11). The preoperative FNAB pathology results
were compared with the postoperative pathology
results to investigate the sensitivity, specificity, positive
predictive value (PPV), negative predictive value
(NPV), false positive rate (FPR), and false negative
rate (FNR) of FNAB and the thyroid ultrasound nodule
findings with postoperative pathology results. When
examining the concordance between preoperative
and postoperative pathology, preoperative FNAB
pathology results were categorized as Bethesda 2
(Group 1), Bethesda 3 and 4 (Group 2), and Bethesda
5and 6 (Group 3); postoperative pathology results
were categorized as Bethesda 2 (Group 1), Bethesda
4 (Group 2), and Bethesda 6 (Group 3). The study
was approved by the Ethics Committee of of Samsun
University Clinical Research with the protocol number
GOKAEK 2024/4/14 on February 14, 2024. The
study was conducted in accordance with research
and ethical principles. Descriptive statistics were
performed to provide information about the general
characteristics of the study groups. Quantitative data
were described using mean and standard deviation
(x £ sd) as well as minimum and maximum values;
qualitative data were described using number (n)
and percentage (%). Differences between groups
for quantitative variables were assessed using the
Kruskal-Wallis Variance Analysis for independent
groups. Bonferroni Corrected Mann-Whitney U Test
was used for pairwise comparisons. Differences
between groups for qualitative variables were assessed
using Chi-Square Tests. Marginal Homogeneity Test



was used for dependent qualitative groups. ROC
(Receiver Operating Characteristics) curve analysis
was applied to determine cut-off values for nodule
size based on preoperative and postoperative
pathology concordance, and the area under the ROC
curve (AUC) was evaluated. P values less than 0.05
were considered statistically significant. Calculations
were performed using statistical software (IBM SPSS
Statistics 22, SPSS Inc., an IBM Co., Somers, NY).

Results

Between January 1, 2020, and January 1, 2024,
there were 653 patients aged 18-90 who underwent
thyroid lobectomy and total thyroidectomy due
to thyroidectomy indication. Of these patients, 58
were excluded due to presenting with fine-needle
aspiration biopsy (FNAB) and thyroid ultrasound
results from different centers; 73 were excluded due
to a history of previous thyroid surgery, history of
neck malignancy, and nondiagnostic FNAB pathology
results. Therefore, a total of 131 patients were excluded,
and 522 patients were included in the study (Figure
). Among these 522 patients, 411 were female and
111 were male. The median age of the patients was
found to be 49.45 years. A total thyroidectomy was
performed on 430 patients, and a thyroid lobectomy
was performed on 92 patients. When examining
the distribution of qualitative values, the largest
nodule was seen in the right lobe in 52.1% of the
cases in preoperative ultrasound. In the ultrasound
examination of nodule characteristics, 54% were
hypoechoic in echogenicity; in the examination of
calcification and halo findings, 14.4% had a halo
finding, 13.8% had macrocalcification, and 12.2% had
microcalcification. A total of 142 patients underwent
thyroidectomy due to compression findings without
preoperative fine-needle aspiration biopsy. Among
the patients who underwent FNAB, the results were
as follows: 116 patients (Bethesda 3) AUS/FLUS, 92
patients (Bethesda 2) Benign, 78 patients (Bethesda
4) Suspicious for Follicular Neoplasm, 39 patients
(Bethesda 5) Suspicious for Malignancy, and 54
patients (Bethesda 6) Malignant. In the postoperative
pathology examination, 261 patients were evaluated
as Bethesda 2 Benign, 232 patients as Bethesda 6
Papillary Carcinoma, and 29 patients as Bethesda
4 Follicular Neoplasm (Table 1). In the analysis of
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thyroid nodule sizes, the mean size in the X plane was
32.63(3-89) mm, the mean size in the Y plane was
20.86 (0.9-79) mm, and the mean two-dimensional
estimated area (X*Y) was 850.37 (6-6478) mm?
(Table II). When examining the concordance between
preoperative FNAB pathology Bethesda results and
postoperative pathology Bethesda results, the ROC
analysis for the nodule size in the X plane indicated
a threshold value of 27 mm (p<0.007) (Figure II).

Table I Distribution of Qualitative Characteristics (n=522)

n %
Male m 21.3
Gender
Female 41 78.7
Right 272 521
Preoperative
} Left 217 41.6
Imaging
Isthmus 33 6.3
Ultrasound Hypoechoic 282 54.0
nodule Hyperechoic 102 19.5
characteristics | |soechoic 138 26.4
None 297 56.9
Halo Sign 75 14.4
Ultrasound Microcalcification 63 121
nodule Macrocalcification 72 13.8
characteristics Halo Sign- Microcalcification 7 13
2 Halo Sign- Macrocalcification 3 0.6
Microcalcification -
e s 5 1.0
Macrocalcification
None 142 27.20
(Bethesda 2) Benign 93 17.81
(Bethesda 3) AUS/FLUS 116 22.22
. (Bethesda 4) Suspicious for
Preoperative . 78 14.95
Follicular Neoplasm
FNAB —
Pathology (Bethesda 5) Suspicious for 39 748
Malignancy
(Bethesda 6) Malignant 28 5.36
(Bethesda 6) Malignant
. . 26 498
Papillary Carcinoma
Thyroidectomy (Unilateral) 92 17.6
Surgery - -
Thyroidectomy (Bilateral) 430 82.4
(Bethesda 2) Benign 261 50.0
i (Bethesda 4) Follicular
Postoperative 29 5.6
Neoplasm
Pathology
(Bethesda 6) Malignant
. . 232 44.4
Papillary Carcinoma

In the statistical analysis of the concordance
between preoperative FNAB Bethesda score and
postoperative pathology Bethesda score based on
nodule size; no statistical difference was observed
in the concordance between preoperative and
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postoperative pathology for nodules with X < 27
mm, while a statistically significant difference
was found for nodules with X > 27 mm and for all
nodules (p<0.007) (Table llI). When examining the
specificity, sensitivity, predictive, and proportional
values of FNAB based on nodule size; for nodules
with X < 27 mm, sensitivity was highest at 0.842,
with a positive predictive value (PPV) of 0.888 and

o

significantly higher compared to the Bethesda 4
Follicular Neoplasm group (p=0.006). Additionally,
the nodule X size and two-dimensional estimated
area (X*Y) in the Bethesda 2 Benign group were
statistically significantly higher compared to the
Bethesda 6 Malignancy group (p<0.007) (Table V).

Table Ill Distribution of Qualitative Characteristics (n=522)

anegative predictive value (NPV) of 0.275. The false Post Operative
predictive value was 0.636, and the false negative | Nodule size X <27 (n=233) Pathology ,
Bethesda 2
rate (FNR) was lowest at 0.157 (Table IV). ( ) (Bethesda | (Bethesda
4) 6)
(Bethesda 2) 21(63.6) 12
' (36.4)
18-90 YEARS OLD PATIENT WITH
LOBECTOMY OR TOTAL Preop FNAB | (Bethesda 3 46
THYROIDECTOMY BETWEEN 2020 71(55.5) 11(8.6) 0.226
AND 2024 Pathology ve 4) (35.9)
N: 653 (Bethesda 5 64
8 (111) -
PATIENTS WITH; ve 6) (88.9)
«  HISTORY OF Fﬁf,f ﬁﬁﬁ”&’;ﬁfg{;’?ﬁb Postop Pathology
SURGERY, —) RESULTS Nodule Size X> 27 (n=289)
: ]]\)/II:I(‘;II(V}ON?:;:\JDCX{'VKI';H NS (Bethesda (Bethesda p
THE NECK _ (Bethesda 2) 4) 6)
e PATIENTS WITH
NONDIAGNOSTIC
FNAB PATHOLOGY
46
173
N:7. None 84 (59.2) 12(8.5) G2.4)
(Bethesda 2) 41(68.3) 10.7) 8
PATIENT lll‘(lfltszD IN THE Preop ENAB . . (300) <0.001°
N:522 Pathology (Bethesda 3 31 .
31(47.0) 460
ve 4) (47.0)
Figure | Table of included and excluded patients (Bethesda 5 15
5(23.8) 1(4.8)
ve 6) (71.4)
Table Il Distribution of Quantitative Values (n=522) All Nodule Size X Values Postop Pathology
f (n=522)
Measurement Mean SD Min Max (Bethesda | (Bethesda )
Age 4945 | 1254 |18.00 | 8700 (Bethesda 2) a 6
Nodule Size X (mm) 32.63 17.72 3.00 89.00 10
. None 84 (59.2) 12(8.5)
Nodule Size Y (mm) 20.86 n.77 0.90 79.00 (32.4)
Nodule Two- Dimensional 85037 864.03 6.00 6478.00 (Bethesda 2) 62 (66.7) 100 30
Area (mm?) ' ' ' ' Preop FNAB G29 | p.00r
Pathology ’
(Bethesda 3 102 (52.6) 15 .7) 77
ve 4) (39.7)
In the statistical analysis of quantitative (Bethesdas | Lan 79
measurements based on postoperative pathology ve 6) 819

Bethesda scoring; for patients with nodule size X
< 27 mm, the mean age, nodule X size, and two-
dimensional estimated area (XY) in the Bethesda 2
Benign group were found to be statistically significantly
higher compared to the Bethesda 6 Malignancy
group (p<0.007). For patients with nodule size X
> 27 mm, the two-dimensional area (XY) in the
Bethesda 2 Benign group was statistically significantly
higher compared to the Bethesda 6 Malignancy
group (p=0.006). Across all sizes, the mean age
in the Bethesda 2 Benign group was statistically

Marginal Homogeneity Test

p value is significant at 0.05 level.

(Bethesda 2) Benign (Bethesda 3) AUS/FLUS (Bethesda 4)
Suspicious for Follicular Neoplasm (Bethesda 5) Suspicious
for Malignancy (Bethesda 6) Malignant

In the statistical analysis of qualitative measurements
based on postoperative pathology Bethesda scoring;
no statistically significant relationship was found
between gender, preoperative ultrasound nodule lobe,
and postoperative pathology Bethesda groups for
patients with nodule size X <27 mm, X > 27 mm, and
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all sizes. For patients with X <27 mm (p=0.016) and
all sizes (p<0.007), the hypoechoic characteristic of
the nodule was found to be statistically significantly
higher in the Bethesda 6 Malignant group, while the
isoechoic characteristic was found to be statistically
significantly higher in the Bethesda 2 Benign group.
A statistically significant relationship was found
between nodule halo and calcification findings and
postoperative pathology Bethesda groups for patients
with nodules of all sizes. The nodule halo finding was
statistically significantly higher in the Bethesda 4
Follicular Neoplasm group, microcalcification finding
was statistically significantly higher in the Bethesda 6
Malignant group, and Halo-Microcalcification finding
was statistically significantly higher in the Bethesda
4 Follicular Neoplasm group (p=0.006) (Table VI).
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Area Under Curve (AUC) for ROC Curve Value

Nodule Size X

Area Under Curve (AUC) 0.647
100, (o

Standard Error 0.0270

80/ 0.604 10 0.688

Rl 5437
:é <0.001*
E 40 Vatue
Youd 0.2469

20! AUC =0.647 el —

reshold Value
P<0.001 =
o | Sensitivi ty 62.09
0 20 40 60 80 100 Specificity 62.60

Specilily

Figure Il Preoperative-Postoperative Pathology Concordance
Nodule X Dimension Cut-off Value

Table IV Specificity, Sensitivity, Predictive Values, and
Proportional Values of Fine Needle Aspiration Biopsy (FNAB)

Based on Nodule Size

Nodule Nodule All Nodule
Size X <27 | Size X>27 Size X
(n=105) (n=79) (n=184)
Sensitivity 0.842 0.454 0.724
Specificity 0.724 0.891 0.826
Positive Predictive Value
0.888 0.750 0.858
(PPV)
Negative Predictive
0.636 0.694 0.673
Value (NPV)
False Positive Rate (FPR) 0.275 0.108 0.173
False Negative Rat (FNR) 0.157 0.545 0.275

Table V Distribution of Quantitative Measurements by Postoperative Pathology Status

Nodule Size X < 27 (n=233) Nodule Size X> 27 (n=289) All Nodule Size X Values (n=522)

Groups N MeantSD Min-Max P PostHocp| N MeantSD :':; p Post Hocp | N MeantSD :':; P Post Hoc p
(Bethesda 2) | 100 | 52.99+11.40 1785%% 1-2:0.006* | 161 49.42+12.90 ng%%_ 261 50.79+12.45 1887%%

Age (Bethesda 4) | 11 41.091113 ?8%00 <0.007 | 1-3:0.001* 18 45.39£11.67 2697(())% 0.403 29 43.76+11.47 261700% 0.004 | 1-2:0.006*
(Bethesda 6) | 122 47.58+12.52 2802(())%_ no 49.85+12.56 2861(())(()) 232 48.66+12.56 28%(())%
(Bethesda 2) | 100 19.24+5.50 ‘217050- 161 46.81+14.34 28%(())00 261 36.25+17.85 ggogo

Noil#]fr:)ze X (Bethesda4) | 1 19.0945.34 1206%00 <0.007 | 1-3:<0.001* | 18 42.72+11.34 "7’7%%%_ 0.190 29 33.76+14.98 1388_ <0.007 | 1-3:<0.001*
(Bethesda 6) | 122 14.94+6.28 ;70000 no 43.39+11.88 2885%% 232 28.43+17.03 55086
(Bethesda 2) | 100 | 270.14+146.25 gsogo 161 | 1485.53+945.61 é‘:’g;g& 261 | 1019.87+953.35 5%)6

ND?n(i:fsmg[ (Bethesda 4) | 11 | 287.27£170.46 15%(;’%%- <0.007 | 1-3:<0.001* | 18 | 1158.39+784.56 ;2;)20(?0 0.003 | 1-3:0.006* | 29 | 827.97+754.41 ;28206 <0.0071 | 1-3:<0.001*

Area (mm?)

(Bethesda 6) | 122 | 186.88+146.11 6%8.%_0 10 | 1190.00+743.28 32;5?008{) 232 | 662.5+723.77 3%?(())0

Kruskal Wallis Variance Analysis p value is significant at 0.05 level. Bonferroni Corrected Mann Whitney U Test was applied for

binary comparisons. (Bethesda 2) Benign:1 (Bethesda 4) Follicular Neoplasm:2 (Bethesda 6) Papillary Carcinoma Malignant:3
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Table VI Distribution of Qualitative Characteristics by Postoperative Pathology Status

Groups Nodule Size X < 27 (n=233) Nodule Size X> 27 (n=289) All Nodule Size X Values (n=522)
Postop Pathology Postop Pathology Postop Pathology
(Bethesda 2) (Bethesda | (Bethesda | (Bethesda | (Bethesda | (Bethesda | (Bethesda | (Bethesda | (Bethesda
4) 6) 2) 4) 6) 2) 4) 6)
Male 23(23.0) 3(27.3) 15(12.3) 33(20.5) 6(33.3) 31(28.2) 56(21.5) 9(31.0) 46(19.8)
Gender
Female 77(77.0) 8(72.7) 107(87.7) | 128(79.5) 12(66.7) 79(71.8) | 205(78.5) | 20(69.0) 186(80.2)
p:0.079 p: 0.226 p: 0.378
Right 48(48.0) 7(63.6) 62(50.8) 81(50.3) 10(55.6) 64(58.2) | 129(49.4) 17(58.6) 126(54.3)
Preop USG Imaging
Left 44(44.0) 4(36.4) 51(41.8) 75(46.6) 7(38.9) 36(32.7) N9(45.6) 11(67.9) 87(37.5)
Nodule Lobe
Isthmus 8(8.0) 9(7.4) 5(31) 1(5.6) 10(9.1) 13(5.0) 1(3.4) 19(8.2)
p:0.820 p:0.088 p:0.263
Hypoechoic 45(45.0)° | 6(54.5)* | 81(66.4)" | 75(46.6) 10(55.6) 65(59.1) |120(46.0)7 | 16(55.2)%* |146(62.9)"°
Ultrasound Hyperechoic 19(19.0)° 3(27.3)° 18(14.8)° 33(20.3) 3(16.3) 26(23.6) 52(19.9)° 6(20.7)° 44(19.0)°
Isoechoic 36(36.0)° 2(18.2)2° 23(18.9)® | 53(32.9) 5(27.8) 19(17.3) 89(34.1)° 7(24.0)% 42(18.1)°
p: 0.016 p:0.074 p<0.001
None 57(45.2) 5(4.0) 64(50.8) | 103(64.0) 8(44.4) 60(54.5) | 160(61.3)7 | 13(44.8)7 | 124(53.4)°
Halo Sign 13(43.3) 3(10.0) 14(46.7) 26(16.1) 6(33.3) 13(11.8) 39(14.9)° 9(31.0)* 27(11.6)°
Microcalcification 12(31.6) 1(2.6) 25(65.8) 9(5.6) 2(11.1) 14012.7) 21(8.0)? 3(10.3)* 39(16.8)°
Macrocalcification 14(48.3) 1(3.4) 14(48.3) 21(13.0) 1(5.6) 21(19.1) 35(13.4)° 2(6.9)° 35(15.1)?
Ultrasound
Halo Sign- Microcalcification 1(25.0) 3(75.0) 1(0.6) 1(25.0) 1(0.9) 1(0.4)° 2(6.9)* 401.7)*
Halo Sign- Macrocalcification 3(100.0) 1(0.6) 1(0.9) 3102 -2 -2
Mi Icification-
crocarcieation 1(33.3) 266.7) 2008)° - 303)°
Macrocalcification
p:0.219 p:0.072 p: 0.006

Chi-Square Test p value is significant at 0.05 level. Different letters in the same row indicate statistically significant difference

(p<0.05).

Discussion

The diagnosis and treatment of thyroid nodules
remain a significant concern due to controversial
outcomes. With technological advancements, the
use of ultrasound-guided FNAB has increased,
becoming the gold standard in diagnosis (5-6). The
sensitivity of FNAB in the literature is reported to be
between 65-95% and specificity between 70-100%
(12). However, the reliability of FNAB concerning
nodule size remains controversial. Although FNAB
can accurately detect large thyroid nodules, its
limitations in differentiating malignancies persist. It
should be noted that the accuracy of FNAB results
can be influenced by multifactorial factors such as
sample volume adequacy, sampling from the correct
location, and correct interpretation of results (10,13).
Some studies have shown no significant difference
in false negatives, false positives, positive predictive

values, and negative predictive values between the
groups when the cutoff value for nodule size is set
at 4 cm (8,14). Other studies have indicated a high
rate of false negatives in nodules larger than 4 cm
(13,15-16). Some studies have demonstrated that
the false-negative rates for nodules >4 cm range
between 7-50% (13,16-19). These findings suggest
that relying solely on FNAB results may overlook
malignancies and that thyroidectomy may be
considered even in cases with benign biopsy results.
Some studies have taken a nodule size of 3 cm as
the cutoff value and found higher false-negative
rates in nodules >3 cm compared to those <3 cm
(7-8,14,20-22), while others have found low or no
differences (15,23,24). In our study, the cutoff value
for the concordance of preoperative FNAB pathology
results and postoperative pathology results in the
ROC analysis for nodule size in the X plane was found

327

HM] Il



to be 27 mm (p<0.007). Using this cutoff value, no
statistical difference was observed in the concordance
between preoperative and postoperative pathology
for nodules with X <27 mm, whereas a statistically
significant difference was found for nodules with
X > 27 mm and for all nodules (p<0.007). In the
examination of the specificity, sensitivity, predictive,
and proportional values of FNAB based on nodule size;
for nodules with X <27 mm, sensitivity was 0.842,
positive predictive value (PPV) was 0.888, and false
positive rate (FPR) was 0.275, all higher compared
to nodules with X > 27 mm; false predictive value
was 0.636, and false negative rate (FNR) was 0.157,
both lower. In our study, the sensitivity, specificity,
false positive, and false negative values of Fine-
Needle Aspiration Biopsy (FNAB) based on nodule
size were consistent with the literature. A cutoff
value of 27 mm was identified as a distinct finding
compared to other studies for nodule size. While
the reliability of FNAB was high for nodules under
27 mm, it was demonstrated that the sensitivity of
FNAB decreased for nodules larger than 27 mm.
Although fine-needle aspiration biopsy (FNAB)
is the gold standard in pathological diagnosis, the
ultrasound characteristics of thyroid nodules still
assist clinicians in distinguishing between malignant
and benign conditions. There is ongoing debate
regarding nodule size as a predictive risk factor for
malignancy. In the study by Albuja-Cruz et al. (7),
the frequency of malignancy in nodules larger than
40 mm was found to be slightly lower compared to
those smaller than 40 mm. Another study found
no correlation between the size of nodules and the
malignancy rate in nodules 40 mm and larger (10).
Cavallo et al. (22) demonstrated that the risk increases
inversely with nodule size. A meta-analysis found that
the risk of malignancy is higher in nodules >30 mm
compared to those <30 mm, but the rate decreases
in nodules >60 mm (25,30). In our study, the mean
size of nodules, particularly those < 27 mm, was
found to be statistically significantly higher in benign
lesions, while no significant difference was observed
inlesions > 27 mm. The mean size of all nodules was
also statistically significantly higher in benign lesions.
This indicates that the inverse relationship between
nodule size and malignancy risk for nodules <27 mm
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is consistent with the literature. In the examination of
all nodule sizes, particularly in nodules larger than 27
mm, we found that the risk of malignancy decreased
with increasing nodule size, which contrasts with
some studies in the literature. Additionally, when
examining the estimated two-dimensional area of
the nodule in relation to postoperative malignancy;
the two-dimensional estimated area was statistically
significantly higher in benign lesions for nodules <
27 mm, > 27 mm, and all nodules. When reviewing
the literature on the relationship between nodule
ultrasound characteristics and malignancy, a study
evaluating 255 patients found that nodules with
combinations of hypoechoic, microcalcifications, and
irregular borders had a higher rate of malignancy
(26).Mandel et al. identified five features predictive
of malignancy: hypoechogenicity, microcalcifications,
irregular borders, absence or thick halo, and increased
vascularity (27). In our study, the characteristics of
thyroid nodules, specifically hypoechogenicity and
microcalcifications, were found to be associated
with malignancy, consistent with the literature.
The presence of a halo was significantly associated
with the Bethesda 4 Follicular Neoplasm group.
Age and gender are important and debated risk
factors for malignancy. Some authors report a
higher proportional rate of malignancy in males,
although there are studies that contradict this.
Some studies have shown that malignant thyroid
nodules are more common in females than males,
with higher rates in the 20-30 decade for females
and in the 30" decade for males (28-30). In our
study, no significant relationship was found between
gender and postoperative pathology; however, a
significant relationship was observed between age
and postoperative pathology. For nodules <27 mm
and all sizes, Bethesda 2 Benign pathology was
significantly higher in older age groups.

Based on these results, although the malignancy
rate decreases in nodules larger than 27 mm in clinical
practice, it should be noted that the sensitivity of
FNAB is low. In treatment planning, USG features
should also be considered in addition to FNAB results,
and options such as repeated multiple FNABs in
more experienced centers or diagnostic operations
should be evaluated as practical alternatives. To
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improve the accuracy of FNAB, it is recommended to
enhance biopsy sampling techniques in experienced
hands and to collaborate with more experienced
pathologists.

In our study, although data were systematically
collected from the hospital database, some patient
data were inaccessible due to the absence of external
center results in the data system. Therefore, the
small patient population, single-center design,
and retrospective nature of the study represent
significant limitations. Future research should include
multicenter, prospective studies with larger patient
populations and encompass other populations.

Conclusion

In conclusion, our study demonstrated that the
risk of malignancy decreases with increasing age,
nodule size, and estimated two-dimensional area.
The risk of malignancy increases in nodules with
hypoechoic features and microcalcifications. The
sensitivity of FNAB decreases in nodules larger
than 27 mm, and the false-negative rate increases.
While the risk of malignancy generally decreases
with increasing nodule size, the reduction in the
reliability of FNAB should be considered, and the
presence of hypoechoic and microcalcification
features in nodules should be taken into account.
For nodules larger than 27 mm, repeat FNAB and
diagnostic surgery may be recommended by the
operator. Nonetheless, prospective studies with
larger patient populations are needed to enhance
the generalizability and reliability of our findings.
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The Naples Score: Can it Outperform Existing Scores in Predicting Gastric Cancer
Mortality?

ABSTRACT

Objective: Gastric cancer surgery, including curative and palliative procedures, is crucial for managing gastric
cancer. Accurate assessment of nutritional status is essential for risk stratification and improving patient outcomes.
This retrospective study aims to identify the most reliable predictors of postoperative mortality by investigating
the correlation between four nutritional scores and the mortality rate following gastric cancer surgery.

Material and Method: This retrospective study evaluated 50 patients diagnosed with gastric adenocarcinoma
and operated on at Hitit University Department of General Surgery between April 2021 and September 2023.
Nutritional scores were calculated using albumin, cholesterol, neutrophil-to-lymphocyte ratio, and lymphocyte-
to-monocyte ratio, along with mortality rates. Data collected included age, gender, operation type, laparoscopy
usage, albumin, cholesterol, neutrophil-to-lymphocyte ratio, lymphocyte-to-monocyte ratio, mortality rates, and
TNM stages. Nutritional scores were calculated, and their predictive accuracy for mortality was assessed using
time-dependent Receiver Operating Characteristic curve analysis.

Results: Significant differences in albumin levels, neutrophil-to-lymphocyte ratio, lymphocyte-to-monocyte ratio,
and nutritional scores were found between deceased and surviving patients. Specifically, albumin levels were
significantly lower in deceased patients (median = 3.5 mg/dL) compared to surviving patients (median = 4.1 mg/
dL, p=0.007). The median neutrophil-to-lymphocyte ratio was higher in deceased patients (p=0.005), and the
median lymphocyte-to-monocyte ratio was lower in deceased patients (p=0.009). Among the scores, the Naples
Prognostic Score was significantly associated with mortality but was outperformed by the Prognostic Nutritional
Index. The Prognostic Nutritional Index had the highest predictive accuracy with an Area Under the curve of 0.792,
a sensitivity of 76%, and a specificity of 86.2%, outperforming the others.

Conclusion: Among the evaluated scores, the Prognostic Nutritional Index is the most effective predictor of
prognosis. Its superior predictive accuracy suggests that the PNI can be utilized to enhance risk assessment and
guide nutritional interventions in gastric cancer patients undergoing surgery.

Keywords: Gastric cancer, mortality, predictor.

OZET

Amag: Kiratif ve palyatif prosedirler dahil olmak Gzere mide kanseri cerrahisi, mide kanserinin yénetiminde
cok dnemlidir. Beslenme durumunun dogru degerlendirilmesi, risk siniflandirmasi ve hasta sonuclarinin
iyilestirilmesi icin esastir. Bu retrospektif calisma, dért beslenme skoru ile mide kanseri cerrahisi sonrasi
mortalite orani arasindaki iliskiyi inceleyerek postoperatif mortalitenin en gtvenilir dngortculerini
belirlemeyi amaclamaktadir.

Gere¢ ve Yéntem: Bu retrospektif calisma, Nisan 2021 ile Eylil 2023 arasinda Hitit Universitesi Genel
Cerrahi Kliniginde ameliyat edilen mide adenokarsinomu tanisi konulan 50 hastayi degerlendirdi.
Beslenme skorlari, albtimin, kolesterol, nétrofil-lenfosit orani, lenfosit-monosit orani ve mortalite oranlari
kullanilarak hesaplandi. Toplanan veriler arasinda yas, cinsiyet, operasyon tipi, laparoskopi kullanimi,
albUlmin, kolesterol, noétrofil-lenfosit orani, lenfosit-monosit orani, mortalite oranlari ve TNM evreleri yer
aldi. Beslenme skorlari hesaplandi ve mortaliteyi &ngérmedeki dogruluklari zaman bagimli Alici isletim
Karakteristik egrisi analizi kullanilarak degerlendirildi.

Bulgular: Albimin seviyeleri, ndtrofil-lenfosit orani, lenfosit-monosit orani ve beslenme skorlari arasinda
dlen ve hayatta kalan hastalar arasinda anlamli farkliliklar bulundu. Ozellikle, albimin seviyeleri élen
hastalarda (medyan = 3,5 mg/dL) hayatta kalan hastalara kiyasla (medyan = 4,1 mg/dL, p=0,007) anlamli
derecede daha dusikti. Olen hastalarda medyan nétrofil-lenfosit orani daha yiksekti (p=0,005) ve medyan
lenfosit-monosit orani daha dustktl (p=0,009). Skorlar arasinda, Naples Prognostic Skoru mortalite ile
anlamli derecede iliskiliydi ancak Prognostic Nutritional Index tarafindan asildi. Prognostic Nutritional
Index, 0,792°lik bir egri altindaki alan, %76 duyarllik ve %86,2 6zgullik ile en yiksek 6ng6ri dogruluguna
sahipti ve digerlerini geride birakti.

Sonug: Degerlendirilen skorlar arasinda, Prognostic Nutritional Index prognozun en etkili &ngértcisadr.
Ustin éngdra dogrulugu, PNI’'nin mide kanseri cerrahisi geciren hastalarda risk degerlendirmesini
gelistirmek ve beslenme muidahalelerini ydnlendirmek icin kullanilabilecegini 6nermektedir.

Anahtar Sézciikler: Mide kanseri, mortalite, 6ngoricu.
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Introduction

Gastric cancer surgery, particularly curative
procedures, remains a cornerstone in the management
of gastric cancer (GC). According to established
guidelines, palliative resections generally do not
contribute to survival benefits except in emergency
cases. GC ranks among the leading causes of cancer-
related deaths worldwide. The prognosis is particularly
poor in metastatic patients. The nutritional status of
these patients is often worse due to gastrointestinal
involvement and cancer-related cachexia. Impaired
nutritional status and immune response are among
the reasons for the short survival time in these
patients (1). Despite advances in surgical techniques
and perioperative care, postoperative mortality
continues to be a significant concern, with rates
varying based on a multitude of factors including
patient nutritional status. Malnutrition, often observed
in patients undergoing gastric cancer surgery,
has been implicated in increased postoperative
complications and mortality. Therefore, accurate
assessment of nutritional status is crucial for risk
stratification and improving patient outcomes (2).

Several nutritional scoring systems have been
developed to evaluate the nutritional status and
predict outcomes in surgical patients (3). Among
these, the Naples Prognostic Score (NPS), Controlling
Nutritional Status (CONUT) score, Prognostic
Nutritional Index (PNI), and Systemic Inflammation
Score (SIS) are widely recognized (4,5). Each of these
scores integrates various biochemical and clinical
parameters to provide a comprehensive assessment
of a patient’s nutritional and inflammatory status. The
NPS incorporates albumin levels, total cholesterol,
lymphocyte count, and neutrophil-to-lymphocyte ratio,
reflecting both nutritional and systemic inflammatory
conditions. The CONUT score, derived from serum
albumin, total cholesterol, and lymphocyte count,
similarly provides an indication of protein reserves,
caloric depletion, and immune competence. The
PNI, calculated using serum albumin concentration
and total lymphocyte count, is another established
predictor of surgical outcomes and overall prognosis.
Lastly, the SIS combines the albumin level with the
lymphocyte-to-monocyte ratio, emphasizing the
role of systemic inflammation in patient prognosis.
The Naples Prognostic Score (NPS) incorporates

albumin levels, total cholesterol, lymphocyte count,
and neutrophil-to-lymphocyte ratio, reflecting both
nutritional and systemic inflammatory conditions
(6). The CONUT score, derived from serum albumin,
total cholesterol, and lymphocyte count, similarly
provides an indication of protein reserves, caloric
depletion, and immune competence (7). The
Prognostic Nutritional Index (PNI), calculated using
serum albumin concentration and total lymphocyte
count, is another established predictor of surgical
outcomes and overall prognosis (8). Lastly, the
Systemic Inflammation Score (SIS) combines the
albumin level with the lymphocyte-to-monocyte
ratio, emphasizing the role of systemic inflammation
in patient prognosis (9).

Previous studies have demonstrated the utility
of these scores in various clinical settings, yet their
comparative effectiveness in predicting prognosis
specifically in gastric cancer patients remains
underexplored (10). Understanding the relative
predictive value of these scores can guide clinical
decision-making and optimize perioperative care
strategies.

This study aims to investigate the correlation
between these four nutritional scores and the
mortality rate following gastric cancer surgery. By
evaluating the predictive accuracy of NPS, CONUT,
PNI, and SIS, we seek to identify the most reliable
predictors of prognosis, thereby facilitating better
risk assessment and targeted nutritional interventions
for patients undergoing gastric cancer surgery.

Material and Methods

This retrospective study evaluated 50 patients
diagnosed with gastric adenocarcinoma and
operated on at a single center between April 2021
and September 2023. Individuals under the age
of 18 and above the age of 80, those with known
hematological and oncological diseases, those with
known vascular and endothelial diseases, and those
whose data could not be accessed were excluded
from the study. A total of 50 patients were included
in the study after applying the exclusion criteria.
Data collected included age, gender, operation
type, laparoscopy usage, albumin, cholesterol,
neutrophil-to-lymphocyte ratio (NLR), lymphocyte-
to-monocyte ratio (LMR), mortality rates, Naples
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score, CONUT score, PNI score, SIS score, and TNM
stages. Survival analysis was performed to provide
a more accurate assessment of patient outcomes.
This study received ethical approval from the local
ethics committee institutional review board (Protocol
Number: 2023/178).

Statistical analyses were conducted using IBM
SPSS Statistics for Windows software (version 26;
IBM Corp., Armonk, N.Y., USA). Descriptive statistics
were reported for categorical variables as counts
and percentages, and for numerical variables as
mean + standard deviation for normally distributed
variables and median (minimum-maximum) values
for non-Gaussian distributed variables. The normal
distribution of data was assessed using the Shapiro-
Wilk test. Correlations between variables were
evaluated using Pearson and Spearman correlation
coefficients, depending on the data distribution.
Comparison of numerical measurements between
independent groups, such as age, cholesterol levels,
and PNI, was assessed using the Student’s t-test,
while non-Gaussian distributed variables were
assessed with the Mann-Whitney U test, considering
the distribution of the data. Categorical variables
such as gender, operation type, laparoscopy usage,
mortality rate, Naples groups, and TNM stages were
evaluated between research groups using the Chi-
square test. Survival analysis was conducted using the
Kaplan-Meier method, and the differences between
groups were compared using the log-rank test. Cox
regression analysis was employed for multivariate
analysis of the parameters to determine theirimpact
onsurvival. Receiver Operating Characteristic (ROC)
curves were utilized to demonstrate the discriminative
ability of nutritional scores. Cut-off values for these
markers were determined using the area under the
curve and the Youden index. Sensitivity, specificity,
positive predictive value (PPV), negative predictive
value (NPV), and accuracy values were calculated
based on these cut-off values. Odds ratio values were
computed for these cut-off points. A significance level
of p < 0.05 was considered statistically significant.

Results

A total of 50 patients met the inclusion criteria
for the study. The mean age of the patients was
65.58+10.67 years. Eighty percent of the patients

HMJ Kartal B, Tutan MB, Sahin F, Alkurt EG.

were male. Sixty-six percent of the patients had
undergone total gastrectomy, and thirty-four percent
had undergone subtotal gastrectomy. Laparoscopy
was used in forty-six percent of surgeries. Twenty-
one patients had died during the follow-up period
since undergoing the procedure.

Table | Demographic specifications of the patients and
comparison between the patient groups

Variables All Patients Alive Deceased
(n=50) (n=29) (n=21) p
Age 65.58+10.67 | 64.28+10.64 | 67.38:107 | 0315
Male 40 80%) | 25@86.21%) | 15 (71.43%)
Gend 0.286
Female 1020%) | 40379%) | 6@28.57%)
Operation | Subtotal | 1734%) | 93103%) | 8(381%) 0603
Type Total 33(66%) |20 (68.97%) | 13 (61.9%)
Laparotomy | 27 (54%) | 1551.72%) | 12 (5714%)
Laparoscopic 0.704
Laparoscopy | 23(46%) | 14 (48.28%) | 9 (42.86%)
Albumin 3'9ié§'6' 413.2-44) | 3.526-45) | 0.001
Cholesterol 174.8+45] | 18114+39.46 | 166145163 | 0.250
306 (1.27- | 2550.27- | 3.950.77-
NLR 109.6) 6.57) 109.6) 0.005
3.04(0126- | 322027- | 227026
LMR 7.36) 7.36) 4.5) 0.009
Naples o 5 o
Psinpd 3(6%) 26.9% | 14.76%)
Naples | Naples Score | 5 500y | 19 (65.52%) | 6(28.57%) | 0.022
Group 1-2 ' ’ ;
Nap";f fcore 22 (44%) | 8(2759%) | 14 (66.67%)
CONUT 2(0-10) 2(0-5) 4(010) | 0.004
PNI 4613693 | 49.06:5 | 42.08:729 | <0.007
sis 1(0-2) 1(0-2) 2002 | <0.001
TINO 9318%) | 9(31.03%) 0 (0%)
T2NO 12%) 1(3.45%) 0 (0%)
T2N1 12%) 0 (0%) 1(4.76%)
T3NO 6(12%) | 50724%) | 104.76%)
T3N1 3(6%) 0 (0%) 3(14.29%)
TNM T3N2 3(6%) 26.9% | 1476% | 0053
T3N3 1020%) | 301034%) | 7(33.33%)
T4NO 2 (4%) 13.45%) | 1(4.76%)
T4NT 2 (4%) 13.45%) | 14.76%)
T4N2 3(6%) 26.9% | 14.76%)
T4N3 100%) | 50724%) | 523.81%)

NLR: Neutrophil-to-Lymphocyte Ratio, LMR: Lymphocyte-to-
Monocyte Ratio, CONUT: Controlling Nutritional Status, PNI:
Prognostic Nutritional Index, SIS: Systemic Inflammation Score
Shapiro-Wilks test, Student t-test, Mann Whitney-U test, Chi-
square test

When the subjects were divided into two groups
based on mortality status, no statistically significant
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Table Il Optimal cut-off values for the distinction between alive and deceased groups and diagnostic indicators (Youden index)

Diagnostic Values ROC Curve Odds Ratio
Variables | cut-oft Sensitivity | Specificity | PPV | NPV | Accuracy gg‘ 95%Cl p ggﬁg 95%Cl p
Naples >4 66.7 72.4 636 | 750 700 | 0.690 %_?33463' 0.023 | 525 117575617 <0.001
CONUT >4 61.9 89.7 813 | 765 780 | 0740 %%%‘;' 0.004 |14.083 632'1.?;6 <0.001
PNI <44.95 76.0 86.2 800 | 33 | 820 |o792| 390 | <0001 | 20 |5 | <0.001
sis >2 76.2 72.4 667 | 808 740 | 0755 3121972' 0.002 | 84 3263.28% <0.001

CONUT: Controlling Nutritional Status, PNI: Prognostic Nutritional Index, SIS: Systemic Inflammation Score

differences were identified between the two groups
in terms of age or gender (p=0.375 and p=0.286,
respectively). Furthermore, no differences were
identified regarding the type of operation or the use
of laparoscopy (0=0.603 and p=0.704, respectively).
The median albumin level of 3.5 mg/dL (2.6-4.5)
was observed to be significantly lower in patients
who had died than in patients who were still alive
(median = 4.1 mg/dL, 3.2-4.4; p=0.007) (Table D).
There was no significant difference in cholesterol
levels between the two groups (0=0.250). The median
NLR of deceased patients was significantly higher
than that of those still alive (p=0.005). The median
LMR of the deceased patients was lower than that
of patients who were still alive (0=0.009). There
was no statistically significant difference between
groups in terms of TNM stage (p=0.053) (Table I).

Table Ill Kaplan Meier Survival Analysis Results

95% Confidence
Estimated Interval Log-
. Mean Std. rank test
Variables . .
Survival Error | Lower | Upper | statistical
Duration Bound | Bound | significance
>44.95 37157 1.216 34.773 | 39.540
PNI <0.007
<44.95 27179 1.654 | 23.936 | 30.421
<4 36.194 1229 | 33.784 | 38.604
CONUT <0.001
>4 26.650 1.862 | 23.000 | 30.300
<2 36.731 1379 | 34.028 | 39.433
SIS <0.001
>2 29.296 1.698 | 25.967 | 32.625
<4 35.849 1411 | 33.083 | 38.615
Naples 0.010
>4 29.915 1.834 | 26.321 | 33.509
Overall
Estimated 33,150 1207 | 30.785 | 35.516
Survival Duration

CONUT: Controlling Nutritional Status, PNI: Prognostic Nutritional
Index, SIS: Systemic Inflammation Score

Table IV Multivariate Cox Regression Analysis Results

95% CI for Exp(B)

Variables B SE Wald Sig. Exp(B)
Lower Upper
Albumin -1.470 | 0.454 | 10.478 | 0.001 | 0.230 0.094 0.560
NLR 0.032 0.012 7288 | 0.007 | 1.032 1.009 1.057
PNI -0am 0.033 | M.275 | 0.001 | 0.895 0.838 0.955
LMR -0.465 | 0.206 | 5.079 | 0.024 | 0.628 0.419 0.941

NLR: Neutrophil-to-Lymphocyte Ratio, LMR: Lymphocyte-to-
Monocyte Ratio, PNI: Prognostic Nutritional Index

A statistical analysis of the nutritional scores of
two groups revealed that the majority of deceased
patients had a Naples score of 3-4 (66.67%), while
the majority of the other group had a Naples score
of 1-2 (65.52%). This difference was found to be
statistically significant (0=0.022). Patients who died
had a higher median CONUT score of 4 than patients
who survived (median 2; p=0.004). Similarly, the
SIS score of deceased patients was significantly
higher compared to the other group (p<0.007). The
PNI score of 49.06+5 was significantly higher in
living patients compared to 42.08+7.29 in deceased
patients (p<0.0017).

ROC Curve

Source of the
Curve

— Naples Group
— CoNuT

— Negatiie PNI
—sis

— Refarsncs Lins

Sensitivity

1 - Specificity

Diagonal segments are produced by ties

Figure | Receiver operating curve of prognostic scores in the
distinction between groups
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To assess the optimal values of Naples, CONUT,
PNI, and SIS scores for distinguishing between alive
and deceased patient groups, the area under the
curve and the Youden index were employed in ROC
analysis (Figure | and Table Il). For the prediction of
mortality, the most suitable Naples cut-off value was
determined to be >4 with 66.7% sensitivity, 72.4%
specificity, 63.6% positive predictive value, 75%
negative predictive value, and 70% test accuracy
(OR 5.25, 95% CI 1.551-17.767, p<0.007). Similarly,
the optimal CONUT cut-off value was also found to
be >4 with 61.9% sensitivity, 89.7% specificity, 81.3%
positive predictive value, 76.5% negative predictive
value, and 78% test accuracy (OR 14.083, 95% Cl
3.191-62.150, p<0.007). The optimal PNI cut-off was
<44.95 with 76% sensitivity, 86.2% specificity, 80.0%
positive predictive value, 83.3% negative predictive
value, and 82% test accuracy (OR 20, 95% CI 4.659-
85.848, p<0.000). Lastly, the optimal SIS cut-off was
>2 with 76.2% sensitivity, 72.4% specificity, 66.7%
positive predictive value, 80.8% negative predictive
value, and 74% test accuracy (OR 8.4, 95% Cl 2.306-
30.603, p<0.007). Among these prognostic scores,
PNI was found to be slightly better than the other
scores, with a higher area under the curve and a
higher odds ratio. A PNI score under 44.95 increased
the likelihood of mortality by approximately 19 times.
To assess the survival analysis, both Kaplan-Meier
and Cox regression analyses were performed. The
median survival time for all patients was 30 months.
For deceased patients, the median survival time was
24 months, while for surviving patients, it was 36
months. The Kaplan-Meier survival curves indicated
that higher Naples, CONUT, and SIS scores were
associated with shorter survival times, while a higher
PNI score was associated with longer survival (Figures
lla, llb, llc, lld, and Table IlI). The mean estimated
survival duration for patients whose Naples scores
were 4 or higher was 29.91+1.83 months, while
the mean estimated survival duration for patients
with Naples scores lower than 4 was significantly
higher at 35.84+1.41 months (p=0.070, Table III). Cox
regression analysis further identified that albumin,
NLR, LMR, and PNI were significant predictors of
survival. Multivariate Cox regression analysis results
indicated that lower albumin levels, higher NLR, lower
LMR, and lower PNI scores significantly increased the

- iig‘;' HM] Kartal B, Tutan MB, Sahin E Alkurt EG.

risk of mortality (Table IV and Figure Ill for details).
These findings highlight the importance of nutritional
and inflammatory status in predicting postoperative
outcomes in gastric cancer surgery patients.

Survival Functions

MNaplesCutoff

2000 3000

SurvivalDuration

Figure lla Kaplan Meier Survival Analysis Graph of Naples

Score Cutoff

Table V Demographic specifications of the patients and

comparison between the patient groups

Variables Naples<4 Naples>4 p value
Age 63.71£10.75 67.95+10.33 0.165
Male 22 (78.57%) 18 (81.82%)
Gender 0.776
Female 6 (21.43%) 4 (18.18%)
; Subtotal 12 (42.86%) 5(22.73%)
?yp:;at'on Total 16 (57.14%) 17 (77.27%) 0156
Laparotomy 14 (50.00%) 13 (59.09%)
Laparoscopic 0.522
Laparoscopy 14 (50.00%) 9 (40.91%)
Albumin 415 (2.8-4.5) 3.61(2.6-4.2) <0.001
Cholesterol 192.64+45.81 152.18+32.96 0.001
NLR 2.47 (1.27-11.7) 3.97 (1.74-109.6) 0.003
LMR 3.74 (1.31-7.36) 2.35(1.26-3.78) 0.002
Alive 21(75%) 8(36.36%)
Mortality 0.006
Deceased 7 (25%) 14 (63.64%)
CONUT 1.5 (0-10) 4(1-9) 0.005
PNI 4911£6.30 42.3345.85 <0.001
SIS 1(0-2) 2(1-2) <0.001
TINO 9 (32.14%) 0 (0.00%)
T2NO 1(3.57%) 0 (0.00%)
T2N1 0 (0.00%) 1(4.55%)
T3NO 4 (14.29%) 2(9.09%)
T3N1 2(714%) 1(4.55%)
TNM T3N2 2 (714%) 1(4.55%) 0.095
T3N3 2 (714%) 8(36.36%)
T4NO 1(3.57%) 1(4.55%)
T4N1 1(3.57%) 1(4.55%)
T4N2 2 (714%) 1(4.55%)
T4N3 4 (14.29%) 6 (27.27%)

NLR: Neutrophil-to-Lymphocyte Ratio, LMR: Lymphocyte-to-
Monocyte Ratio, CONUT: Controlling Nutritional Status, PNI:
Prognostic Nutritional Index, SIS: Systemic Inflammation Score
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Further analysis was conducted by dividing
patients into two groups based on the Naples score
cut-off value of > 4, as determined by the Youden
index. Patients with Naples scores of 4 or higher
were characterized by lower albumin levels, lower
cholesterol levels, higher NLR, lower LMR, higher
mortality rates, higher CONUT scores, lower PNI
scores, and higher SIS scores (Table V).
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Figure lld Kaplan Meier Survival Analysis Graph of PNI Cutoff

These results further validate the importance of
the NAPLES score in predicting patient outcomes.

A higher NAPLES score indicates a worse prognosis,
underscoring the relevance of nutritional and
inflammatory status as critical factors in the
postoperative survival of gastric cancer patients.
The detailed statistical analysis emphasizes that
patients with higher NAPLES scores tend to have
poorer survival outcomes, highlighting the utility
of this score in clinical decision-making and patient
management.
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Figure Il Cox Regression Analysis Graph

Discussion

This study aimed to compare the prognostic

value of various nutritional and inflammatory scores
in predicting mortality in patients undergoing
gastric cancer surgery. Our findings revealed that
Naples, CONUT, PNl and SIS scores were significantly
associated with mortality and that PNI was superior
to other scoring methods.
GC ranks among the leading causes of cancer-related
deaths worldwide (11). The prognosis is quite poor
in metastatic patients. The nutritional status of
these patients is often worse due to gastrointestinal
involvement and cancer-related cachexia. Impaired
nutritional status and immune response are among
the reasons for the short survival time in these
patients (12).

In many studies, cancers have been shown to be
affected by the immune response and related to
nutritional status. This has led to the development
of new biomarkers of the immune system and
nutrition-based prognostic scoring systems (13).

The inflammatory response in the tumor may
also play a role in the destruction of tumor cells
and angiogenesis. The inflammatory response can
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be altered by exposing tumors to radiotherapy and
chemotherapy. Lymphocytes play animportant role in
this reaction. Lymphopenia in many tumors, including
GC, is also associated with adverse effects and poor
prognosis (14,15). On the other hand, increased
tumoral neutrophil infiltration usually correlates
with poor clinical features. Neutrophils play a role
in tumor cell proliferation and tumor formation by
activating cytokines and causing metastasis (16,17).
Therefore, NLR and LMR have been evaluated in
many studies, and increasing NLR and decreasing
LMR are generally associated with worse outcomes
(18).

Malnutrition is intricately linked to angiogenesis
and tumor growth, thereby facilitating disease
progression. Serum albumin levels serve as a crucial
indicator of nutritional status and inflammatory
burden, functioning as a negative acute phase
reactant. Hypoalbuminemia is frequently associated
with unfavorable outcomes in various malignancies
(19). Our study similarly found that hypoalbuminemia
correlates with poor prognosis in GC. Beyond
albumin, cholesterol levels also reflect nutritional
status, with low cholesterol being indicative of a
poor prognosis (20). Therefore, nutritional status
scores often include both albumin and cholesterol
measurements.

This study shows that the NPS is an independent
indicator of outcome in patients who undergo
surgery for GC. By including all previously used
biomarkers in the PNI, we covered both nutritional
and inflammatory status. The PNI worsened with
tumor progression, suggesting a strong correlation
between tumor status and patient status, and was
a significant predictor of long-term outcome. Its
prognostic performance turned out to be much
better than that of previous scoring systems and
significantly improved the current prognostic model.
Further analysis, based on the Naples score cut-off
value of >4, demonstrated its significant prognostic
value. Patients with Naples scores > 4 had a worse
prognosis compared to those with scores < 4. The
median survival time for patients with Naples < 4
was 30 months, indicating better outcomes. This
underscores the utility of the Naples score in clinical
decision-making and highlights its importance in

- iig‘;' HM] Kartal B, Tutan MB, Sahin E Alkurt EG.

risk stratification and management of gastric cancer
patients.

The two indicators that make up PNI are obtained
by routine peripheral blood laboratory testing before
surgery. We evaluated the predictive performance
of various prognostic scores using time-dependent
ROC curve analysis. The findings indicated that PNI
had a higher area under the curve and a greater odds
ratio compared to NPS, CONUT, and SIS, making it
the most effective predictor.

This study has several limitations. Firstly, as a
retrospective study, it is inherently subject to potential
selection bias. Secondly, the lack of external validation
and the fact that it was conducted at a single center
with a moderate sample size might have diminished
the strength of its findings. Future prospective and
multi-institutional studies are required to validate
these results.

In conclusion, PNI, CONUT, SIS, and NPS, which
evaluate the calculated immune nutritional status,
predict GC patient outcomes. PNI appears superior
to others in this respect.
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The Impact of Bone Marrow Fibrosis on Transplant Outcomes in Multiple Myeloma
Patients Undergoing Autologous Hematopoietic Stem Cell Transplantation

ABSTRACT

Objective: In newly diagnosed multiple myeloma, bone marrow fibrosis is observed in 8-57% of cases. In this
retrospective study, we aimed to investigate the clinical and demographic characteristics of multiple myeloma
patients with bone marrow fibrosis, as well as the impact of bone marrow fibrosis on engraftment and transplant
outcomes following autologous hematopoietic stem cell transplantation.

Material and Method: Our study included 78 newly diagnosed multiple myeloma patients who received induction
therapy and underwent autologous hematopoietic stem cell transplantation at our center between August 2016
and July 2023.

Results: Bone marrow fibrosis (grade I-111) was detected in 37 patients (47.5%). Patients with bone marrow fibrosis
had a significantly higher percentage of bone marrow plasma cells compared to those without fibrosis (50% vs 35%,
p=0.007). After autologous hematopoietic stem cell transplantation, time to neutrophil and platelet engraftment
were significantly longer in the group with bone marrow fibrosis (Median time to neutrophil engraftment:14 vs
13 days, p=0.005, Median time to platelet engraftment:16 vs 13 days, p=0.004). The length of hospital stay after
autologous hematopoietic stem cell transplantation was significantly longer in the group with bone marrow fibrosis
(22 days vs 19 days, p=0.047). No significant differences were found regarding neutrophil and platelet engraftment
days when considering clinical, demographic, and other transplant-related factors.

Conclusion: In conclusion, our study found that newly diagnosed multiple myeloma patients with bone marrow fibrosis
had longer neutrophil and platelet engraftment times and longer hospital stays after autologous hematopoietic
stem cell transplantation. There is a need for larger prospective studies to determine the optimal amount of CD34
(+) stem cells and to explore more effective use of supportive therapies and growth factors in this patient group.
Keywords: Autologous hematopoietic stem cell transplantation, bone marrow fibrosis, Multiple Myeloma, neutrophil
engraftment, platelet engraftment.

OZET

Amag: Yeni tani multiple myelomda kemik iliginde fibrozis %8-57 arasinda gorilmektedir. Bu retrospektif calismamizda,
kemik iliginde fibrozis olan multiple myelom hastalarinin klinik ve demografik 6zellikleri ile kemik iligi fibrozisinin
otolog hematopoetik kdk hiicre nakli sonrasi engrafmana ve nakil sonuclarina etkisini arastirmayr amacladik.
Gereg¢ ve Yontem: Calismamiza, Agustos 2016 ile Temmuz 2023 tarihleri arasinda merkezimizde multiple myelom
tanisi ile indUksiyon tedavisi verilen ve otolog hematopoetik kdk hiicre nakli yapilan 78 hasta dahil edildi.
Bulgular: Hastalarin 37°sinde (%47,5) kemik iliginde grade | - lll fibrozis saptanmistir. Kemik iliginde fibrozis saptanan
hastalarda kemik iligi plazma hlcre oranianlamli daha yiksek tespit edilmistir (%50 vs %35, p=0.007). Fibrozisi olan
ve olmayan multiple myelom hastalarinin diger klinik ve demografik 6zellikleri benzerdir. Otolog hematopoetik kdk
hlcre naklinde verilen CD34(+) kdk hicre miktarlari ve melfalan dozlari da her iki grup arasinda benzerdir. Otolog
hematopoetik kok hicre nakli sonrasi, nétrofil ve trombosit engrafmani, kemik iliginde fibrozis olan grupta anlamli
olarak daha uzun tespit edilmistir (Medyan noétrofil engrafman gini: 14 vs 13 giin, (p=0.005), medyan trombosit
engrafman gind: 16 vs 13.g0n, (0=0.004). Otolog hematopoetik kdk hiicre nakli sonrasi hastanede kalis stiresi, kemik
iliginde fibrozis olan grupta anlamli daha uzun tespit edilmistir (22 glin vs 19 glin, p=0.047). Hastalarin notrofil ve
trombosit engrafman gind Gzerine etki edebilecek diger hasta, hastalik ve transplant iliskili faktdrler acisindan
anlamli fark tespit edilememistir.

Sonug¢: Calismamiz sonucunda, kemik iliginde fibrozis tespit edilen, yeni tani multiple myelom hastalarinda otolog
hematopoetik kdk hiicre nakli sonrasi nétrofil ve trombosit engrafman gint ile hastanede kalis sliresi daha uzun
saptanmistir. Bu hasta grubunda optimal CD34(+) kodk hlicre miktarinin belirlenmesi, destek tedavilerin ve blylime
faktorlerinin daha etkin kullanimi ile ilgili daha genis prospektif calismalara ihtiyac duyulmaktadir.

Anahtar Sozciikler: Kemik iligi fibrozisi, Multiple Miyelom, nétrofil engrafmani, otolog hematopoetik kdk hiicre

nakli, trombosit engrafmani.




Giris

Multiple myelom (MM) klonal plazma hicrelerinin
neoplastik proliferasyonuile birlikte end organ hasari
olarak tanimlanan, bébrek yetmezlIigi, hiperkalsemi,
anemi ve litik kemik lezyonlari ile karakterizedir (1, 2).
Tum kanserlerin %1'ini, hematolojik malignitelerin ise
%10’unu olusturur ve ikinci en sik gértlen hematolojik
malignitedir (3, 4).

Transplanta uygun, yeni tani MM hastalarinda,
indiksiyon kemoterapisini takiben otolog hematopoetik
kdk hticre nakli (OKHN) ve nakil sonrasi idame tedavisi
standart yaklasim olarak kabul edilmektedir (5, 6).
OKHN ile nakil dncesinde mobilize edilen hematopoetik
kék hucreler, hazirlama rejimi olarak tanimlanan
myeloablatif kemoterapi sonrasi hastaya inflize
edilmekte ve kdk hiicrelerin kemik iligi nisine yerleserek
hematopoezin yeniden baslamasi hedeflenmektedir.
Transflizyon destedi olmaksizin, infize edilen kdk
hicrelerin tekrar hematopoezi baslatmasi engrafman
olarak adlandirilir (7). Calismalarda standardizasyonu
saglama amaclh, nétrofil ve trombosit engrafmaniicin
objektif kriterler tanimlanmustir. Yapilan calismalara
gore notrofil engrafmani ortalama 11-15. glinler arasi,
trombosit engrafmani ise 11-18. glnler arasinda
gerceklesmektedir (7, 8). Engrafmanin 21 giinden uzun
stirmesi gecikmis engrafman olarak tanimlanirken;
42 gund asmasl ise primer engrafman yetmezligi
olarak tanimlanmaktadir (9, 10).

MM mikrocevresi klonal plazma hucreleri, hiicre
disi matriks proteinleri; adipositler ve fibroblastlarin
olusturdugu stromal hicreler; osteoblastlar,
osteoklastlar, mezenkimal kdék hicreler, inflamatuar
hicreler, bUylime fatktorleri, sitokinler ve vaskuler
yapilardan olusmaktadir. Kemik iligi mikrocevresinin,
MM hicrelerinin blylime ve hayatta kalmasini
destekledigi, hiicresel immuniteyi baskiladigi, bdylece
hastalik progresyonunda ve tedavi direncinde énemli
rol oynadigina dair kanitlar mevcuttur. Son yillarda
MM tedavisindeki blyUk gelismelere ragmen; sadece
plazma hicrelerini hedefleyen tedavi basarisinin
sinirl olmasi nedeni ile mikrocevreyi de hedefleyen
tedavilerin dnemi vurgulanmistir (11-14).

Kemik iliginde retikllin ya da kollajen lif artisi olarak
tarif edilen kemik iligi fibrozisi, primer myelofibrozis
gibi myeloproliferatif hastaliklarda goérulebilecegi
gibi; 16semi, lenfoma, enfeksiyonlar, endokrinopatiler
veya diger solid malignitelere sekonder olarak da

gelisebilir (15, 16). Kemik iligi fibrozisinde 6ne c¢ikan
mekanizma Transforming Growth Faktér Beta (TGF-B)
ve megakaryositlerden salinan diger sitokinler olsa
da, aslinda cok daha kompleks bir alt yapisi oldugunu
dusindudren kanitlar mevcuttur (17). MM hastalarinda
tani aninda kemik iligi fibrozisi %8-57 oraninda tespit
edilmektedir (18-20). Biz calismamizda merkezimizde
OKHN yapilmis olan yeni tani MM hastalarinda kemik
iligi fibrozisi olan ve olmayan hastalardaki klinik,
demografik 6zellikleri analiz etmeyi; kemik iligi
fibrozisi olan hastalarda fibrozisin OKHN sonrasi
engrafmana ve nakil sonuclarina etkisini arastirmayi
amacladik.

Gere¢ ve Yontem

Calismamiza, Saglik Bilimleri Universitesi Gllhane
Egitim ve Arastirma Hastanesi Hematoloji Bilim
Dalinda, MM tanisi ile induksiyon tedavisi sonrasi
OKHN uygulanmis olan tiim hastalar dahil edilmistir.
Calismada Dunya Tabipleri Birligi Helsinki Bildirgesi ve
iyi klinik uygulamalar kilavuzu ilkelerine bagli kalinmis
ve tim hastalardan calismaya dahil edilmek Gzere
yazili bilgilendirilmis onam alinmistir. Calismamiz;
Saglik Bilimleri Universitesi Gulhane Tip Fakiltesi
22.08.2023 tarih ve 2023-312 sayili onami ile etik
kurul onay! almistir.

Calismaya Dahil Edilen Hastalar

Calismamiza, Agustos 2016 - Temmuz 2023
tarihleri arasinda, SBU GEAH Hematoloji Bilim
Dalinda, Uluslararasi Myelom Calisma Grubu (IMWG)
tarafindan 2014 yilinda revize edilmis tani kriterlere
g6re MM tanisi konulmus (2), OKHN’ne uygun olan,
indUksiyon tedavisi/tedavileri sonrasi yeterli kok
hicre mobilizasyonu ve OKHN yapilmis olan 18-70
yas arasi toplam 78 hasta dahil edilmistir. Tanianinda
transplanta uygun olmayan ya da yeterli kdk hticre
mobilizasyonu yapilamayan veya transplanta uygun
olmasina ragmen nakil olmay1 kabul etmeyen hastalar
calisma disi birakilmistir. Ayrica takip ya da tedavi
verilerine erisilemeyen, eksik takip verisi olan veya
takipten cikan hastalar da calisma disi birakilmistir.
Oncesinde baska bir malignite nedeniyle kemoterapi/
radyoterapi almis olanlar, Eastern Cooperative
Oncology Group (ECOG) performans skoru >2
olanlar, sol ventrikul ejeksiyon fraksiyonu <%50
olanlar, agir pulmoner komorbiditesi olanlar; yeterli
karaciger fonksiyonu olmayan hastalar; OKHN’ne



The Impact of Bone Marrow Fibrosis on Transplant Outcomes in Multiple Myeloma

Patients Undergoing Autologous Hematopoietic Stem Cell Transplantation

uygun olmayan grup olarak degerlendirilmistir.

TUum hastalar, international staging system (ISS) ve
revize ISS evreleme sistemine goére evrelendirilmis;
hepsine tani aninda ve nakil dncesi dénemde
kemik iligi biyopsisi yapiimistir. Yiksek sitogenetik
risk; 1g degisiklikleri, del(17p), t(4;14) ve t(14;16)
olarak belirlenmistir (21-23). Tani anindaki kemik
iligi fibrozisinin degerlendirilmesi icin retiktlin
boyama yapilmis, fibrozis diizeyi Avrupa konsenstsU
dikkate alinarak I-1ll arasinda gradelenmis; | disUk
grade fibrozis, ll-lll ise ylksek grade fibrozis olarak
tanimlanmistir (24). Tani anindaki kemik iliginde
grade lI-1ll fibrozis tespit edilen hastalarda eslik
edebilecek hematolojik ve non-hematolojik diger
nedenler dislanmistir. Hastalarin demografik verileri,
taniani hemogram ile biyokimya sonuclari, genetik
risk faktorleri, ISS ve R-ISS risk skorlari, nakil dncesi
almis olduklari kemoterapi protokolleri, nakil hazirlama
rejimleri, mobilize/inflize edilen CD34(+) kok hiicre
sayisl, engrafman gunleri, hastanede kalis streleri
retrospektif olarak analiz edilmistir.

Tedavi Protokolleri

Ind(iksiyon Tedavileri

Hastalarin yas, performans, komorbiditeleri ve ilaca
erisebilme gibi faktorlerine badl olarak hematopoetik
kdk hiicre nakli dncesinde indlksiyon rejimi olarak VCd
(Bortezomib 1,3 mg/m2, siklofosfamid 300 mg/m2,
deksametazon 40 mg/hafta) ya da VRd (Bortezomib
1,3mg/m2, lenalidomid 10-25 mg/giin, deksametazon
40 mg/hafta) tedavileri verildi. Birinci basamak
indiksiyon rejimlerine yanitin degerlendirilmesi,
International Myeloma Working Group- 2016 (IMWG-
2016) yanit degerlendirme kriterlerine gore yapildi (25).
Minimum 4 siklus uygulanan indtksiyon tedavisiyle
en az kismi yanit elde edilen hastalarda kék hlcre
mobilizasyonuna gecildi. 4 siklus tedavi ile en az
kismi yanit elde edilemeyenlerde, ya da indiksiyon
tedavisi esnasinda progresif hastaligi olanlarda ikinci
basamak tedavi verildi. ikinci basamak tedavi secimi;
yine yas, performans, komorbidite, ilaca erisebilme
faktorleriyle birlikte birinci basamak tedavi rejimine
bagli olarak belirlenmistir.

K6k Hiicre Mobilizasyonu ve Otolog Hematopoetik
Kbk Hicre Nakli
indiksiyon tedavisi ile IMWG-2016 kriterlerine gére,
en az parsiyel yanit elde edilmis olan hastalara kdk
hicre mobilizasyonu ve OKHN uygulanmistir. Kék

hlcre mobilizasyon protokolU olarak hastalara tek
basina granulosit koloni stimule edici faktér (G-CSF)
(2x5 mcg/kg/glin) ya da kemoterapiile birlikte G-CSF
uygulanmistir. Periferik hematopetik kok hicreler,
2,5 kan volumu aferez ile santral/periferik kateter
yardimi ile toplanmistir. En az 2x10%/kg CD34(+) kok
hlcre toplanan hastalarda OKHN’ne ilerlenmistir.
Hastalara OKHN hazirlama rejimi olarak melfalan
verilmistir. Hastalarin yas, performans ve kreatinin
klerensine gére melfalan dozu 140 mg/m? ya da
200 mg/m?olarak belirlenmistir. Melfalan -2.giinde,
tek gln inflzyon olarak uygulanmistir. 0.glinde
hematopoetik kdk hlicre inflizyonu verilmistir. Tam
hastalara nakil sonrasi +5.glinden itibaren nétrofil
engrafmanina kadar 5 mcg/kg/gtin dozundan G-CSF
uygulanmistir. Transplantasyon sonrasinda hastalara
hemoglobin diizeyini en az 7 g/dI'de tutacak sekilde
eritrosit stispansiyonu, platelet diizeyini ise 20000/
mm3‘de tutacak sekilde trombosit transflizyonu
yapilmistir.

Tanimlar

Nakil sonrasi hastalarin nétrofil ile trombosit
engrafman glnleri, hastanede kalis slreleri ve
sagkalimlari analiz edilmistir. Notrofil engrafmani,
mutlak notrofil sayisinin >500/mm3oldugu 3 ardisik
gunun ilk gtnd; trombosit engrafmani replasman
yapilmaksizin trombosit sayisinin >20000/mm?
oldugu ardisik 7 gininilk ginG olarak tanimlanmustir.
Hastalarin hastanede yatis sdreleri, kok hicre
inflzyonundan itibaren (0. glinden) hesaplanmistir.

[statistiksel analiz

Elde edilen veriler Windows Statistical Package For
Social Sciences (SPSS) 23.0 kullanilarak analiz edildi.
Sayisal degiskenler icinde normal dadilim gdsterenler
ortalama = standart sapma olarak veya normal dagilim
gbstermeyenler ortanca (minimum-maksimum) olarak
tanimlandi. Kategorik degiskenler ylizde olarak ifade
edildi. Kolmogorov-Smirnov ve Shapiro-Wilk testleri
ile dagilimin normalligi saptandiktan sonra surekli
degiskenler Mann-Whitney U testi veya Student
t-testi ile, kategorik degiskenler ise Ki-kare testi
veya Fisher’s Exact testi ile karsilastirildi. p degeri
0,05’ten kicUk hesaplandiginda istatistiksel olarak
anlaml kabul edildi.

Bulgular
Merkezimizde OKHN uygulanmis toplamda 78
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hasta dahil edildi. Calismaya alinan hastalarin 46’si
(%58,9) erkek, 32’si ise (%41,1) kadindi. Hastalarin
medyan yasi 60 (aralik: 40-70) olup, hastalarin 53’0
(%67,9) 65 yas ve altindaydi. Tani anindaki biyopsi
sonucuna godre hastalarin 47inde (%52,5) kemik
iliginde fibrozis tespit edilmezken, 37’sinde (%47,5)
tanianinda grade I-ll fibrozis saptandi. Kemik iliginde
fibrozisi olan ve olmayan hastalarin demografik ve
klinik verilerinin karsilastiriimasinda, fibrozis tespit
edilen hastalarin kemik iligindeki medyan plazma
hicre orani anlamli sekilde daha fazla tespit edildi
(%50 vs %35, p=0.007). Ayrica tani aninda kemik
iliginde >%50 plazma hulcresi bulunan hasta orani,
fibrozis tespit edilen grupta anlamli sekilde daha
fazla bulundu (%43,2 vs %19,5, p=0.037). Hastalarin
tani anindaki klinik, demografik 6zellikleri ve kemik
iligi fibrozisinin varligina gére analizi Tablo I'de
Ozetlenmistir.

Calismaya dahil edilen hastalarin 63’tne (%80,7)
birinci basamak indiksiyon tedavisi olarak VCd
protokolU, 15’ine ise (%19,3) birinci basamak tedavi de
VRd protokoll verilmistir. Hastalarin 45’ine (%56,7)
nakil éncesinde 1 sira tedavi, 33’lUne ise (%43,2) >1
sira tedavi uygulanmistir. Kemik iliginde fibrozis
tespit edilen hastalarin nakil dncesi tedavi verileri ve
elde edilen yanitlari, kemik iliginde fibrozis olmayan
hastalar ile benzer tespit edilmis olup anlamli fark
saptanmamistir. Hastalarin nakil dncesi aldigi tedavi
verileri, elde edilen yanitlar ve kemik iligi fibrozisinin
varligina gdre nakil dncesi tedavilerin analizi Tablo
’'de dzetlenmistir.

OKHN yapilan hastalara medyan 4,01x108/kg
CD34(+) hematopoetik kdk hiicre inflize edilmistir.
Kemik iliginde fibrozis tespit edilen hastalara medyan
419x108/kg (2,2-6,3x106/kg), fibrozis tespit edilmeyen
hastalara ise medyan 3,86x10¢/kg (2-7,9 x106/kg)
CD34(+) kdk hlcre inflze edilmis olup her iki grup
arasinda inflze edilen koék hiicre miktarlari acisindan
anlamli fark yoktur. Hastalarin 62’sinde (%79,5)
melfalan dozu 200 mg/m?2verilmis olup, 16 hastada
(%20,5) melfalan dozu 140 mg/m? olarak belirlenmistir.
16 hastanin 1T'inde kreatinin klerensinin diistik olmasi,
5 hastada ise performans ve yas dikkate alinarak
melfalan dozu 140 mg/m?olarak belirlenmistir. Kemik
iliginde fibrozis tespit edilen ve edilmeyen gruplar
arasinda melfalan dozu bakimindan anlamli fark
tespit edilmemistir.

HM]J

Tablo | Hastalarin tani anindaki klinik ve demografik 6zellikleri

Tiim Kemik Kemik P
Hastalar | lliginde lliginde | degeri
(n=78) Fibrozis Fibrozis
Yok Var (Grade
(n=41) 1-111)
(n=37)
Yas Medyan | 60 (40- 60 (42- 60 (40- 0.471
-yl 70) 70) 70)
Yas Gruplari <65yas |53 (%679) 27 26 (%70,3) | 0.676
(%65,9)
>65yas | 25 (%32,1) (14 (%34,1) | 11(%29,7)
Cinsiyet Erkek 46 26 20 (%54,1) | 0.401
(%58,9) | (%63,4)
Kadin | 32 (%41,1) 15 17 (%45,9)
(%36,6)
Lokosit Sayist | Medyan- | 6,1(1,8-19) | 6,2 (1,8- 6.1(2,2- 0.941
x109/L 19) 14,5)
Hemoglobin Median - | 10,4 (5,5- | 10,7 (5,5- | 10 (5,7- 0.223
g/dl 15,6) 15,6) 13,9)
Platelet Medyan- | 230 (91- | 234 (140-| 214 (91- 0.970
x10%/L 535) 456) 535)
Laktat Medyan | 190 (101- | 194 (101- | 188 (105- | 0.600
Dehidrogenaz u/L 791) 791) 387)
Albumin Medyan-| 3,5(2]1- 350 3,4(25- | 0429
g/dl 4,7) 4,7) 4,6)
Bz.— Medyan-| 3,5(1,1- 2,8 (1,1- 3,6 (2,2- 0.419
Microglobulin mag/L 20) 55) 30)
ISS Evresi Evre | 17 (%21,8) | 8 (%19,5) | 9 (%24,3) -
Evre Il | 31(%39,7) 18 13 (%35,1)
Evre lll 30 (%43,9) |15 (%40,6)
(%38,5) 15
(%36,6)
R-ISS evresi Evre | 15 (%19,2) | 8 (%19,5) | 7 (%18,9) -
Evre Il |48 (%61,6) | 25 (%61) | 23 (%62,2)
Evre lll | 15(%19,2) | 8 (%19,5) | 7 (%18,9)
Sitogenetik Normal 49 25 (%61) | 24 (%64,8) -
1q (%62,8) | 3(%73) | 2(%54)
t(404) |5 (%6,4) | 2(%4,9) | 1(%2,7)
t(14;16) | 3 (%3,8) - 1(%2,7)
t(11;14) 1 (%1,2) | 2(%4,9) | 2(%5,4)
del(17p) | 4 (%5]1) | 3(%7,3) 1(%2,7)
del(13q) | 4 (%51 | 3(%73) 3(%8,1)
Eksik 6 (%7,7) | 3(%73) 3(%8,1)
6 (%7,7)
Yiiksek Riskli Evet 13 (%16,6) | 8 (%19,5) | 5(%13,5) | 0.756
Sitogenetik*
Kemik iligi Medyan | %50(10- | %35 (10- | %50(10- | 0.007
Plazma Hiicre (%) 90) 90) 90)
Orani
Kemik iligi %10-50 54 33 21(%56,8) | 0.037
Plazma Hiicre >%50 (%69,2) | (%80,5) |16 (%43,2)
Orani 24 8 (%19,5)
(%30,8)
Kemik iligi Yok 61(%78,2) | 41(%100) | 20 (%54,1) -
Fibrozis Var 17 (%21,8) - 17 (%45,9)
(Grade lI-I11)

ISS: International Staging System, R-ISS :Revised International
Staging System
*1g kazanimi/amplifikasyonu, t(4:14), t(14;16) ve del(17)p

Notrofil engrafmani hastalarin 77’sinde (%97)
gdzlenmis olup, 1 hastada nétrofil engrafmani
6ncesinde transplant iliskili mortalite gelismistir. Tim
hastalar ele alindiginda, nétrofil engrafmani medyan
13.gUnde (10-46 gin) saptanmistir. Kemik iliginde
fibrozis saptanmayan grupta nétrofil engrafmani
medyan 12.gtinde (10-46 giin) tespit edilirken, kemik
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iliginde fibrozis saptanan grupta medyan 14.giinde
(1-26 gin) gbzlenmistir. Kemik iligi fibrozisi olanlarda
ndtrofil engrafmaninin anlamli sekilde uzadigdi tespit
edilmistir (o= 0.005).

Tablo Il Hastalarin Otolog K&k Hicre Nakli Oncesindeki
Tedavileri ve Yanit Durumu

_Kemik
" Kemik lliginde
H;‘;’;}ar iliginde | Fibrozis | p
(n=78) Fibrozis Yok | Var (Grade | degeri
(n=41) 1-111)
(n=37)
Birinci
vcd 63 (%80,7) | 33(%80,4) | 30 (%81
.'?:;:",‘}a;‘ejimi VRd 15%193) | 8196 | 76 |99
Nakil 8ncesi 1 45(%56,7) | 23 (%56,) | 22 (%59,5)
kag sira tedavi 2 22(%282) | 14 %34) | 8(%216)
aldign 3 nEan | 4%98) | 7(%18,9)
Nakil 6ncesi
kag sira tedavi Medyan 1(1-3) 1(1-3) 1(1-3) 0.678
aldigi
VRd 11 (%14,1) 7 (%17) 4(%10,8)
ikinci
Basamak KRd 8 (%10,3) 5(%122) | 3(%8)
TedavReIM! | paratumumab- 3(%3,8 2(%4.9 1%2.7
o ®38) | 249 | 1627
Nakil Oncesi
Tedavisi vet (%48,8) (%51, (%45.9)
Nakil oncesi .
Lenalidomid Sakar [ scesan | 17 Gl | 14 CETD | gsg
kilr sayisi ar (%8,9) (%9,8) (%8,
Nakil Oncesi
Radyoterapi Evet 4(%5,1) 3(%7,3) 1%27) | 0356
S CR 41(%52,6) | 23 %56 | 18 (%48,6)
Nk et VGPR 21%269) | 13%317) | 10 %27
Durtmue* PR 16 (%20,5) | 5(%1,2) 9 (%23,4)
:::til(l)l?ces' >VGPR 62 (%79,5) | 36 (%87.8) | 28(%756) [ 1oz
Durumu <VGPR 16 (%205) | 5(%122) | 9%24.4) | &

*VCd: Bortezomib, Siklofosfamid Deksametazon, VRd:
Bortezomib, Lenalidomid Deksametazon, KRd: Karfilzomib,
Lenalidomid, Deksametazon

** CR: Complete Response= Tam Yanit, VGPR:Very good partial
response (Cok iyi Kismi Yanit), PR: partial response (Kismi
Yanit), SD:stabil disease (Stabil Hastalik)

Trombosit engrafmani hastalarin 74’Gnde (%94,8)
gerceklesmistir. 4 hastada ise trombosit engrafmani
gdzlenmemistir. 2 hastada trombosit engrafmani
6ncesinde transplant iliskili mortalite gelismistir. 2
hastaya ise uzamis izole trombositopeni nedeni ile
Eltrombopag tedavisi verilmistir. TUm hastalar ele
alindiginda trombosit engrafmani medyan 14. giinde
(9-44 glun) saptanmistir. Kemik iliginde fibrozis
tespit edilmeyen grupta trombosit engrafmani
medyan 13.ginde (10-25 gln) tespit edilirken, kemik
iliginde fibrozis saptanan grupta medyan 16.giinde
(9-44 gin) g6zlenmis olup, kemik iligi fibrozisi
olanlarda trombosit engrafmaninin anlaml sekilde

5
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gec gerceklestigi tespit edilmistir (0=0.004).

Transplant stirecinde transflize edilen kan Grtnleri
acisindan degerlendirildiginde, fibrozis olan ve
olmayan hastalar arasinda transflize edilen eritrosit
ve trombosit sispansiyonlari acisindan anlamli fark
saptanmamistir. Transplant slrecinde hastanede
kalis sUresi tim hastalar icin medyan 21 gtndur
(12-105 glin). Hastanede kalis stresi; kemik iliginde
fibrozis gdzlenmeyen hastalarda medyan 19 gin
(13-105), kemik iliginde fibrozisi olan hastalarda
ise medyan 22 gln (12-81 gln) saptanmistir. Kemik
iliginde fibrozisi olan hastalarin anlamli bir sekilde
hastanede kalis sUreleri daha uzun oldugu tespit
edilmistir (p=0.047). Hastalarin transplant sonuclari
ve fibrozisi olan olmayan hastalara goére verilerin
analizi Tablo lI’'de ézetlenmistir.

Tablo 11l Otolog K&k Hiicre Nakli Prosedurleri ve Nakil Sonuclari

. Kemik
) Kemik iliginde
Tiim lliginde Fibrozis p
Hastalar Fibrozis .
(n=78) Yok Varlfl(.i'ulr)ade degeri
(n=41) (n=37)
140
Melfalan Dozu v | (%20.5) | 9(%22) | 7(%189) | 796
200mg/ | 62 (%79,5) | 32(%78) | 30(%80,) ’
mZ
infiize edilen
CD34 (+) Kok M |40 | P55 | MREGH | o3
Hiicre Miktar 9 ’ ’
Nétrofil
Engrafmani 77 (%98,7) | 41(%100) | 36 (%97,3) | 0.972
Saglanan hastalar
Notrofil Medyan -
Engrafmani Giin 13 (10-46) | 12 (10-46) | 13 (1-26) 0.005
Trombosit
Engrafmani 74 (%94,8) | 39 (%95,1) | 35 (%94,5) 0.916
Saglanan hastalar
Trombosit Medyan -
Engrafmani Gin 14 (9-44) | 13(10-25) | 16(9-44) 0.004
Eritrosit Medyan- ~ - -
Siispansiyonu Unite 1(0-16) 1(0-10) 1(0-16) 0.780
Trombosit Medyan- R - R
siispansiyonu Unite 3(1-28) 3(-13) 3(1-28) 0.325
Hastanede kalis Medyan- ~ R ~
siiresi Giin 21(12-105) | 19 (13-105) | 22 (12-81) 0.047
Transplant iliskili
Mortalite 2(%25) | 1(%24) 1%27) | 0.941

Hastalarin medyan nétrofil engrafman gind,
medyan trombosit engrafman gind ve hastanede
kalis stresi Uzerine yapilan analizde, notrofil ve
trombosit engrafman gunu ile hastalarin yasi,
cinsiyeti, sitogenetik riski, ISS evresi, R-ISS evresi,
tani anindaki plazma hiicre orani, indiksiyon tedavi
rejimi, nakil ®ncesi radyoterapi alip almamasi, nakil
oéncesi hastalik durumu ve melfalan dozu arasinda
anlamli fark tespit edilmedi. Transplant dncesinde
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>4 kUr lenalidomid tedavisi alan hastalarin, medyan
hastanede kalis stiresinin, <4 lenalidomid alan hastalara
gdre anlamli sekilde daha uzun oldugu tespit edildi
(p=0.025). Transplant 6ncesindeki lenalidomid kur
sayisl ile medyan nétrofil ve trombosit engrafman
glnU acisindan fark saptanmadi.

Tartisma

OKHN sonrasi engrafman sdresinin uzamasi,
getirdigi morbidite ve mortalite riskinin yaninda agir
ekonomik yUkler de olusturmaktadir ayrica halen
bircok bilinmezligi barindirmaktadir. Calismamiz
sonucunda kemik iliginde fibrozisi olan hastalarda
olmayanlara gbére, notrofil ve trombosit engrafman
zamanlari ve hastanede kalis sUrelerianlamli olarak
daha uzun bulunmustur.

Koshiishi ve arkadaslarinin, OKHN yapilan 15 MM
hastasini dahil ettikleri calismasinda, hastalarin 7’sinde
kemik iliginde fibrozis tespit edilmistir. Hastalarin
ndétrofil engrafman zamani acisindan, kemik iliginde
fibrozisi olan ve olmayan hastalar arasinda anlamli
fark tespit edilmemistir. Bu ¢calismada hastalarin
trombosit engrafmani ya da hastanede kalis stresi
ileilgili verilere yer verilmemistir. Notrofil engrafmani
acisindan, analizdeki hasta sayisi oldukca az olmasi
nedeni ile anlamli fark olusmayabilecedi distndlmasttr
(26).

Soll ve ark. engrafman ve fibrozis iliskisini
arastirdiklari hematolojik maligniteli hastalarda
(Akut/kronik ldsemi, myelodisplastik sendrom (MDS)
ve Lenfoma) yaptiklari calismada ise allojeneik
hematopoetik kdk hiicre nakli ve OKHN yapilan toplam
203 hasta dahil edilmistir. Tum derecelerde fibrozisi
(grade I-IIl) olan hastalarda trombosit engrafmaninda
3 gln gecikme saptanmistir. Grade |l ve Gzerinde
fibrozisi olan grupta ise trombosit engrafmaninda 7
gin (median 23 vs 30 glin), eritrosit engrafmaninda
2 gunlUk gecikme tespit edilmistir. Fibrozisi olan
ve olmayan gruplar arasinda notrofil engrafman
guntnde fark goértlmemistir (27). Bu ¢calismaya alinan
hastalarin tanilari, kullanilan hazirlama rejimleri ve
yapilan nakil tipleri calismamizdan farkli olmakla
birlikte, ayni calismamizda oldugu gibi fibrozisi olan
hastalarin trombosit engrafmaninda uzama tespit
edilmistir.

Blyukkurt ve arkadaslarinin, kemik iligi fibrozisi
ile engrafman arasindaki iliskiyi arastirdiklari, 34

OKHN yapilmis hastanin dahil edildigi calismada;
hastalarin yarisinda (17/34) kemik iliginde fibrozis
tespit edilmistir. Calismaya alinan hastalarin %73’0
de MM tanilidir. Trombosit ve eritrosit engrafman
glnleri, grade |l ve Uzerinde fibrozisi olan grupta
anlamli olarak daha uzun tespit edilmistir (18 gline
kars112 giin). Notrofil engrafmanit ile fibrozis arasinda
ise anlaml fark tespit edilmemistir. Ancak fibrozis
derecesi arttikca engrafman slresinin daha belirgin
uzadigi ortaya konmustur (28).

Scott ve arkadaslarinin akut myeloid I6semi (AML)
ve MDS tanisi ile myeloablatif allojeneik hematopoetik
kok hicre nakli yapilan; 113’0 kemik iligi fibrozisi olan
toplam 471 hastayi arastirdiklari calismalarinda ise
fibrozisi olan grubun nétrofil engrafman stresinde
istatistiksel acidan anlamli olarak 11 glin gecikme
saptanmistir (29).

Suyani ve arkadaslarinin kemik iligi fibrozisinin
OKHN sonuclarina olan etkisini degerlendirdikleri
calismalarina; OKHN yapilan 69 hasta dahil edilmistir.
Hastalarin 19’unda kemik iliginde grade I-lll fibrozis
tespit edilirken, 50 hastada fibrozis saptanmamistir.
Calismada MM tanisi olan 32 hasta mevcut olup bu
hastalarin yarisinda (16/32) kemik iliginde fibrozis
tespit edilmistir. OKHN yapilan ve kemik iligi fibrozisi
olan hastalarda medyan nétrofil engrafman stiresi 2
gln uzun tespit edilmis olmasina ragmen notrofil ve
trombosit engrafman glnleri acisindan istatistiksel
anlamli fark bulunmamistir. Hastalara transflze
edilen eritrosit ve trombosit stispansiyonu sayilari da
benzer bulunmustur. Ayrica kemik iligi fibrozisinin
sag kalimi etkilemedigini raporlamislardir (30).
Bu calismada, bizim calismamizdan farkli olarak,
OKHN yapilan hastalarin yarisindan daha azi MM
tanilidir. Kemik iliginde fibrozis, MM tanili hastalarin
%50’sinde mevcutken (16/32), MM disi hastalarda
fibrozis gértlme orani oldukca dusuktar (3/37, %8,1).
Calismanin sadece MM tanili olan hastalara yonelik bir
alt grup analizi de bulunmamaktadir. Dahil edilen hasta
grubunun heterojenitesi nedeni ile calismamizdan
farkli olarak, bu calismada fibrozis ve engrafman
arasinda anlamli bir iliski tespit edilmemistir.

Calismamizin bazi kisithliklari bulunmaktadir.
Calismamiz retrospektif bir analizdir, dahil edilen
hastalarin tamami, komorbiditeler, erisim problemleri
nedeni ile ayni indiksiyon rejimini alamamistir.
Ayrica kemik iligi fibrozisinin toplam sagkalim
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ve progresyonsuz sagkalim Gzerine etkileride
irdelenememistir. Calismamizin gicli yonleri olarak,
literatUrdeki MM hastalarinda kemik iligi fibrozisinin
OKHN sonuclari Gzerine etkisini degerlendiren diger
calismalara nazaran daha fazla hasta sayisina sahiptir.
Ayrica guncel ve yeni indUksiyon rejimleri ile tedavi
edilen hastalari icermektedir.

Sonug olarak bizim ¢calismamizda, tanianinda kemik
iliginde fibrozis tespit edilen MM hastalarinda, OKHN
sonrasi notrofil ve trombosit engrafmaninin anlamli bir
sekilde daha gec oldugu ve nakil sonrasi hastanede
kalis stresinin daha uzun oldugu saptanmistir. Tani
aninda kemik iligi fibrozis tespit edilen hastalarda,
engrafman siresinin uzun olabilecedi g6z 6nlinde
bulunduruldugunda, OKHN sirecinde hastalara daha
yogun destekleyici tedaviler verilmesi gerekebilir.
Ayrica bu hasta grubunda, hazirlama rejiminin
intensitesi, optimal CD34(+) kdk hiicre miktarinin
belirlenmesi ve blylime faktdrlerinin ve destek
tedavilerin daha etkin kullanimui ile ilgili daha genis
prospektif calismalara ihtiyac duyulmaktadir.
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ABSTRACT

Objective: Blood product transfusion is one of the most commonly used medical interventions
worldwide. However, transfusion-related adverse events (TRAES) can cause morbidity and rarely even
mortality. For this reason, hemovigilance studies have recently gained importance in terms of safe and
effective implementation of transfusion.

Material and Method: Transfusion practices issued in the period of 2016-2023 were analyzed
retrospectively. All TRAE including adverse reactions (AR) and adverse events (AE) were recorded. The
impact of hemovigilance practices on the incidence of TRAE was analyzed by comparing the numbers
and types of events between years.

Results: In the 8-year period between 2016 and 2023, a total of 135,506 blood products belonging
to 45,571 patients were used. 172 adverse reactions (AR) were reported in 170 patients. The overall
AR incidence was found to be 126.8 (/100000). The highest yearly AR rate was reported in 2018 with
168.04 (/100000). Since hemovigilance measures were tightened, a statistically significant decrease
was recorded in ARs from the beginning of 2020 to date (0<0.0017).

Conclusion: The result of the current study demonstrated that a reduction in ARs could be achieved
with hemovigilance measures. Although some common TRAEs like allergy seem unlikely to prevent due
to the underlying pathophysiological mechanisms, we hope that our study showing that some reactions
can be reduced by hemovigilance will encourage clinicians and hemovigilance units. Even though
hemovigilance studies are being conducted to improve transfusion safety, the most critical concern is
reducing exposure to blood components.

Keywords: Hemovigilance, reaction, transfusion.

OZET

Amag: Kan Urin0 transflzyonu dinya capinda en yaygin kullanilan tibbi midahalelerden biridir. Ancak
transflzyonlailiskiliadvers olaylar (TRAE’ler), hastalarda morbiditeye ve hatta nadiren mortaliteye neden
olabilir. Bu nedenle son yillarda transflizyonun givenli ve etkin uygulanmasi acisindan hemovijilans
calismalari dnem kazanmistir.

Gere¢ ve Yontem: 2016-2023 déneminde yayimlanan transflizyon uygulamalari geriye déntk olarak
incelendi. Olumsuz reaksiyonlar (AR) ve olumsuz olaylar (AE) dahil olmak tzere tim TRAE kaydedildi.
Hemovijilans uygulamalarinin TRAE insidansina etkisi, yillar arasinda olay sayisi ve tlrQ karsilastirilarak
analiz edildi.

Bulgular: 2016-2023 yillar1 arasinda toplam 8 yil boyunca toplam 45571 hasta icin 135506 kan GrUni
kullanildi. 170 hastada 172 advers reaksiyon (AR) bildirildi. Genel AR insidansi 126,8 (/100000) olarak
bulundu. Yillik en yiksek AR orani 168,04 (/100000) ile 2018 yilinda bildirildi. Hemovijilans tedbirleri
sikilastirildigi icin AR’lerde 2020 yili basindan bugine istatistiksel olarak anlamli bir dists kaydedildi
(p<0.000).

Sonug: Bu calismanin sonucu, hemovijilans dnlemleriyle AR’lerde azalmanin saglanabilecegini gdsterdi.
Alerji gibi yaygin gérilen bazi TRAFE’lerin altta yatan patofizyolojik mekanizmalar nedeniyle dnlenmesi
pek mimkin gérinmese de bazi reaksiyonlarin hemovijilans ile azaltilabilecegini gdsteren calismamizin
klinisyenleri ve hemovijilans birimlerini tesvik edecegdini umuyoruz. Hemovijilans calismalariyla daha
glvenli transflizyon yapilmaya calisilsa da en 6nemli konu kan bilesenlerine maruziyetin en aza
indirilmesidir.

Anahtar Sézciikler: Hemovijilans, reaksiyon, transflizyon.
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Introduction

Blood product transfusion is one of the most
commonly used medical interventions worldwide.
However, transfusion-related adverse events (TRAE)
can cause morbidity and rarely even mortality. For
this reason, hemovigilance studies have recently
gained importance in terms of safe and effective
implementation of transfusion (1). Hemovigilance
strategies and processes begin with donor selection
and continue through several phases such as blood
component processing, providing the product to the
patient, monitoring during and after transfusion at
the bedside, and attempting to obtain information
regarding adverse events. Based on those data, it
must be used for preventing recurrence (1,2).

Due to its importance, the International
Haemovigilance Network Database was established,
with the participation of 25 countries, to ensure
universal information transfer, and the results were
published. They determined the rate of adverse
reactions to transfusion of blood products was 660
per 100,000 individuals; nearly 3% of these were
categorized as severe (1).

Blood transfusion has become a generally safe
therapy as blood banking and transfusion medicine
techniques have improved over the previous several
decades. However, adverse events associated with
blood transfusions might occur, thus their avoidance
is a top priority in transfusion medicine. It is not clear
whether hemovigilance studies prevent undesirable
events. Some studies have shown it to be useful in
preventing some transfusion reactions (3). However,
it is often thought to be effective in reducing errors
made during the transfusion process. In our study,
we investigated whether hemovigilance studies in
our center had an effect on adverse TRAE.

Material and Method

Transfusion practices in our tertiary referral hospital
from 2016 to 2023 were analyzed retrospectively. All
procedures performed in studies involving human
participants were in accordance with the ethical
standards of the institutional and/or national research
committee and with the 1964 Helsinki Declaration
and its later amendments or comparable ethical
standards. This study was approved by the Hitit
University Ethics Committee (Date: 03/04/2024

number: 2024-08). The number of blood products
used, blood type, and how many patients were
transfused were analyzed and recorded according to
the years. Transfusion committee records, decisions
regarding hemovigilance and subsequent practices
were recorded. TRAE was classified and defined
as adverse reactions (AR) and adverse events
(AE) according to International Society for Blood
Transfusion: Proposed standard definitions for
surveillance of non-infectious adverse transfusion
reactions (4). An AE is an undesirable and unintended
occurrence before, during, or after the transfusion of
blood or a blood component, which may be related
to the administration of the blood or component.
It does not necessarily result in a reaction in the
recipient (4). An AR is an undesirable response or
effect in a patient temporally associated with the
administration of blood or a blood component (4).
All hemovigilance notification sheets that were
properly filled in with reports of ARs confirmed by
a hematologist from the transfusion center were
included. In our hospital, notification forms filled
out by clinicians regarding transfusion reactions and
adverse events that occur during or after transfusion
are forwarded to the blood center hemovigilance
unit. Regulatory and preventive activities are planned
after the necessary information about these events
and event-specific management practices are made.
These forms are then archived. After an assessment
is made by the transfusion medicine service, the
final diagnosis is entered into the database and
communicated to the primary clinical team. TRAEs
are classified by physician on the transfusion medicine
service. These records were analyzed, and the type
and number of transfusion reactions and adverse
events were recorded by year. The incidence and
severity of transfusion reactions and adverse events
were compared between years to determine whether
hemovigilance procedures had an impact on them.

Statistical Analysis

Data obtained in the study were analyzed statistically
using SPSS vn. 27 software (IBM SPSS Statistics 27).
Frequency tables and descriptive statistics were used
to interpret the findings. Demographic data were
summarized with descriptive statistics. Numerical
variables were presented as median (minimum-
maximum) values, and categorical variables as
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number (n) and percentage (%). Pearson-x2 cross-
tabulations were used to examine the relationships
between two qualitative variables. A value of <0.05
was accepted as statistically significant.

Results

In our center, which serves as a transfusion center
in a tertiary care hospital, 135506 blood products
were used for a total of 45571 patients for a total of
8 years between 2016 and 2023. The distribution of
the products used by years is given in Table I.

Table | The distribution of the products used by years

Blood product type Number (n) Patients (n)
Erhtyrocyte suspension 86311 30076
Fresh Frozen Plasma 38924 1830
Pooled platelet 8174 2857
Apheresis platelet 620 408
Cryoprecipitate 1072 86
Whole blood 405 314
Total 135506 45571

Transfused Blood product (n) ARincidence
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Figure I Distribution of transfused blood product (total number/
year) and Adverse Reaction (AR) incidence (n/100000)
among years

Hemovigilance studies performed during the
8-year follow-up period are given in Table Il. During
the follow-up period, 172 adverse reactions (AR) were
reported in 170 patients. The total AR incidence was
found to be 126.88/100000. The highest yearly AR
rate was reported in 2018 with 168.04 (/100000). AR
rates by years are given in Table lll. It was observed
that the most developed AR was allergic reactions
(n=102, 59.3%). The number of AR types by year
is given in Table IV. As of 2020, it was decided to
record not only ARs but also transfer, service and
clinician-related undesirable events that cause product

Yaman S, Evren G, Zihar B, Bekdz E, Kbkci Y, Yildiz A.

destruction and make the necessary notifications.
A total of 60 AEs were recorded in 3 years. The
distribution of AEs was given in Table V. Since
2020, the number of nurses has been increased,
hemovigilance measures have been tightened, and
serious training has started to be provided. When
AR was compared by years, it was found that the
total incidence of AR decreased significantly starting
from 2020 (p<0.007). ARs without allergic reactions
were significantly decreased by the year of 2020
(p<0.00T for Febrile nonhemolytic transfusion reaction
(FNHTR), p=0.011 for other types). The comparison
of total and subtypes of AR by year was given in
Table VI and graphical view was shown in Figure |.
Since AE was registered after 2020, no comparison
was made in this respect.

Table Il Details of hemovigilance studies by year

Years Newly added Hemovigilance Practices

A decision was taken at the transfusion committee meeting
and in-service training was provided to doctors and service
personnel regarding blood and product applications.

2016

At the transfusion committee meeting, the administration
was informed that the transfusion center needed to assign
an additional hemovigilance nurse in accordance with the
relevant legislation, as the annual requests exceeded 12000.

2017

Committee members were informed about 3-month
transfusion reactions. It was decided to emphasize the
sensitivity of the issue regarding control nursing to the
clinical unit managers.

2018

It has been decided by the hospital management to provide
periodic on-site training to all units twice a year. These
trainings continue to be given by hemovigilance nurses to
this day.

2019

The second hemovigilance nurse started working.
Documents such as transfusion forms have begun to be
checked more thoroughly. Field checks have also started
to be carried out regularly. During the field controls, it was
emphasized that a new vascular access should be opened for
transfusion, and if there is an old vascular access, it should
be used after washing with saline. Hemovigilance Guide
has been updated. Emphasis has been placed on sending
physician-nurse signatures and stamps to hemovigilance on
transfusion follow-up and monitoring forms. In our center,
the process of collecting whole blood from donors has been
stopped, except in cases of necessity. Products other than
whole blood coming from the regional center have begun
to be used. From now on, it was decided to record not only
undesirable reactions but also transfer, service and clinician-
related undesirable events that lead to product destruction
and make the necessary notifications.

2020

Information was provided by stating that the most important
errors in protecting patient safety are preventable errors
caused by improper authentication and incorrect barcoding.

2021

Training was given on confirming the patient’s blood
group by taking two blood group samples at different time
intervals. Emphasis was placed on increasing the level of
awareness for safe blood transfusion.

2022

General information is provided to new healthcare personnel
in our hospital by providing orientation training on blood
and blood products. Training was given to clinical support
teams about the importance of safe blood transportation.

2023
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Table Il Number of transfused blood products and incidence
of adverse reactions

AR
vears ‘}E;?S: Bul’é’é':éi’éﬁﬂa Transfused | incidence
’ (n /100000)
2016 19 11820 4110 160.74
2017 28 13987 4756 200.18
2018 29 17257 5639 168.04
2019 25 16796 5903 148.84
2020 15 15282 5782 98.15
2021 14 17706 6789 78.82
2022 16 20818 6232 76.85
2023 26 21840 6360 119.04
Total 172 135506 45571 126.88
Discussion

Blood transfusion is one of the most frequently used
methods in daily practice in hospitals. Approximately
17,000 blood products are used annually in our center,
confirming that transfusion is one of the frequently
used modalities. It was determined that a total of
172 ARs developed in 8 years and a total of 60 AEs
developed in the last 3 years. When compared
in general, it was seen at a similar rate to the AR
incidence reported in the world (1).

Table IV Types of Adverse Reactions

5
X3

&

often undesired events caused by either human or
mechanical defects in the processes involved. In our
center, AE has started to be recorded in the last 3
years and approximately 20 events are recorded per
year. Among these, a situation that may also cause
hemolytic AR and result in mortality is transfusion
of different groups of blood products to a patient.
An undesirable event may suddenly cause a serious
undesirable reaction. It has been observed that 1blood
group incompatible erythrocyte suspension (ES)
transfusion was performed in the last 3 years, and it
did not cause a serious reaction. It was thought that
the reason for this was that the patient had a stem cell
transplant before. Researchers have documented a
reduction in ABO incompatible red cell transfusions
over the last 20 years, although bothdocument these
‘never events’ continue to occur indicating that
further action is necessary. The most common AE
event is when the clinician gives up transfusion for
any reason after the blood product is prepared for
the patient, and therefore the product is destroyed
as wastage. Other adverse events that have reduced
over time from interventions and policy setting
prompted by analysis of hemovigilance data include
transfusion associated acute lung injury (TRALI),
bacterial infections, transfusion-associated graft-
versus-host disease (TAGVHD), and post-transfusion
purpura (PTP) (5). Similar to recent reports, our study

Years | Allergy | FNHTR | Angioedema| TACO | Hypotension | TRALI | Anaphylaxis Showed that W|th0Ut a”ergiC reaCtionS, eSpeCia”y
T o ; 1 . . . FNHTR was significantly decreased by hemovigilance
studies. Since allergic reactions generally occur due
201717 )0 ! 0 0 0 0 to immune causes, this was an expected result for
2018 15 8 0 1 4 1 0 us.
2019 | 14 8 0 0 2 1 0
Table V Distribution and characteristics of Adverse Events
2020 T 3 0 0 1 0 0 second _
Cross match Destruction product Izgsttl:gitlli?\?c?at:\e
2021 10 4 0 2 1 0 0 Years | incompatable tdue :o deztru(;tion giving up the Paftien;
transfusion ::;)‘Ise:s r:\z oz s transfusion refuse
2022 2 0 0 0 0 0 P B e etion decision
2023 18 6 0 1 0 0 1 2021 1 1 2 1 0
Total 102 51 3 5 8 2 1 2022 0 0 6 31 0
FNHTR: Febrile nonhemolytic transfusion reaction, TACO:
. . . 2023 0 1 2 14 1
transfusion associated circulatory overload
TRALL: transfusion related acute lung injury Total : 5 0 46 :

While ARs arise from immune or nonimmune
causes blood product or recipient, AE events are

There has been a significant decrease in AR over
the years, especially as of 2020. This is an important

HM] Il



result as it shows how important a role haemovigilance
studies play. Hemovigilance practices are very
important as a way to prevent all these. However, it is
not clear to what extent the effects of hemovigilant
applications on AR and AE are present. In general,
issues involving transfusion safety have evolved
significantly in recent years to now fully encompass
the effectiveness of transfusion. New methods to
evaluate transfusion safety and effectiveness under
the name of hemovigilance studies need to be
developed and implemented (6). At this stage, the
most important tasks are to detect inappropriate
practices, evaluate and analyze undesirable events,
and, if possible, prevent their recurrence or take
measures to prevent it. Several factors that have been
shown to be associated with AR have been reported
in some studies. It is conceivable that ARs can be
reduced by paying attention to these risk factors. For
example, it has been shown that leukopenia may be
a risk for mild AR, and high body temperature may
be a risk for moderate AR (7). In another study, it
was demonstrated that beneficial strategies to avoid
TRAE include judicious use of blood components,
identification of high-risk patients, adherence to
recommended clinical processes and awareness of
TRAE pathophysiology (3). Since AE events started
to be recorded in our center as of 2020, the effect
of hemovigilance studies on them could not be
evaluated by year.

Table VI Comparison of Adverse Reactions before and after
the year 2020

Periods (between years)
2016-2019 2020-2023 p
(n=101) (n=71)
Incidence of total adverse
reactions (n/100000) 168.72 9385 <0.001
Incidence of allergic
reactions (n/100000) 86.86 66.09 0.089
Incidence of FNHTR
(n/100000) 60.14 19.82 <0.001
Incidence of other
reactions (n/100000) 2N 7.93 o.on

FNHTR: Febrile nonhemolytic transfusion reaction

As can be seen in our study, one of the most
common ARs is allergic reactions (59.3%). The total
number of allergic reactions was decreased by the
year of 2020, but it is not statistically significant.

Yaman S, Evren G, Zihar B, Bekdz E, Kbkci Y, Yildiz A.

Based on this result, we can consider allergic reactions
developed because of immunological reasons so
that it is unlikely to reduce or prevent allergy with
hemovigilance studies. One of the most common
undesirable events we encounter is that if an allergic
reaction occurs to any blood product, the clinician gives
up on subsequent transfusion and therefore destroys
the product. Although it is actually an inappropriate
approach in general, there have been recent results
showing that this may be correct. The prophylactic
approach in patients at risk of allergic reactionsis a
controversial issue. Pre-transfusion administration
of antipyretic or antihistaminemedication could
be considered in patients with a medical history
of alergic AR. Randomised controlled trials did
not find any benefit of premedication on allergic
reaction prevention (3). In a single-center study
published in 2020, acute reactions were significantly
associated with transfusion history and receiving
three or more units of blood (8). Similar to these
results, meta-analysis still demonstrated that there
is no recommendation that blood products should
not be used again in patients who have previously
developed allergic reactions. In fact, there is not
enough evidence to use prophylactic treatment
such as antihistamines and steroids in subsequent
transfusions in a patient who has previously developed
an allergic reaction (9). With all these data, clinicians
do not need to give up transfusion decisions when
necessary due to fear of previous reactions. What
needs to be done is monitoring closely the patients
with a history of allergic transfusion reactions when
receiving subsequent transfusions.

However, it is a mystery whether the data in our
study and in most hemovigilance studies around
the world fully reflect what is actually happening.
These data may not fully reflect reality; It depends
on clinicians paying attention to these events,
detecting them, and then keeping a report and
informing the blood center and hemovigilance.
Hemovigilance systems with voluntary declaration
may underestimate TRAE incidence. These data
may be less reflective than they should be, due to
reasons such as clinicians not being aware of an
event even if it occurs or not attributing this event
to transfusion. For this reason, in order to reach real
data, hemovigilance training should be provided to
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clinicians to carefully monitor adverse events and
report them to the blood center.

Conclusion

The result of the current study showed that a
reduction in ARs could be achieved with hemovigilance
measures. Although some common TRAEs like allergy
seem unlikely to prevent due to the underlying
pathophysiological mechanisms, we hope that our
study showing that some reactions can be reduced
by hemovigilance will encourage clinicians and
hemovigilance units. Based on all these data, all
blood banks and transfusion centers need to handle
hemovigilance studies more seriously and strictly.
Even though safer transfusion is tried to be done
with hemovigilance studies, the most important
issue is minimizing exposure to blood components.
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Why/When/How should | breastfeed?

ABSTRACT

Breastfeeding is one of the most powerful practices to support infant survival and well-being, starting
in the first hours after birth, continuing exclusively with breast milk for six months, and continuing for
up to two years with the provision of safe and appropriate complementary foods. Breastfeeding also
promotes healthy growth and early childhood development. There are some unfavourable situations for
the initiation and continuation of breastfeeding. These include failure to breastfeed, mode of delivery,
newborn status, nipple problems, as well as many factors related to the infant or mother such as harmful
habits, sleep problems, lack of care by health personnel, infectious diseases and breast cancer diseases.
The aim of this review is to expand women’s perspectives on breastfeeding in the postpartum period
and to emphasise the benefits of breastfeeding for both mother and baby. .

Keywords: Breast Milk, breastfeeding, nursing, postpartum period.

OZET

Dogumdan sonraki ilk saatlerde baslayan, alti ay boyunca sadece anne sitl ile devam edilen ve glivenli-
uygun tamamlayici gidalarin saglanmasiyla iki yila kadar devam eden emzirme, bebeklerin hayatta
kalmasini ve refahini desteklemek icin en gicli uygulamalardan birisidir. Emzirme, saglikli blyameyi
ve erken cocukluk dénemlerinin gelisimini de destekler. Emzirmenin baslamasi ve devam ettirilmesi
acisindan bazi olumsuz durumlar bulunmaktadir. Bunlar emzirmede basarisiz olmak, dogum sekli,
yenidogan durumu, meme basi problemleri gibi bebegde veya anneye ait bircok faktér olabilecegi gibi
zararlialskanlhklar, uyku sorunlari, saglik personelinin bakim eksikligi, bulasicrhastaliklar ve meme kanseri
hastaliklaridir. Bu derleme ile dogum sonrasi donemde kadinlarin emzirmeye yénelik bakis acilarini
genisletmek, emzirmenin hem anne hem de bebek acisindan yararlarini vurgulamak amaclanmistir.
Anahtar Sézciikler: Anne sitl, dogum sonu ddnem, emzirme, hemsirelik.
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Giris

Anne st ile besleme evrensel olarak kabul edilen
bir beslenme ydontemidir. Emzirmenin ve dolayisiyla
anne satdnin hem anne hem de bebek icin bircok
faydasi vardir. Bu nedenle, tim kadinlarin gebelikten
itibaren emzirmeye tesvik edilmesi saglanmalidir.
Emzirme ve anne sttindn dnemine dikkat cekmesi
acisindan bu derleme olduk¢ca dnemlidir. Emzirmenin
ne zaman, nasil ve ne sekilde yapilmasi gerektigini
ayni zamanda anne ve yenidogan acisindan 6nemine
vurgu yapmak, amaciyla hazirlanmistir.

Anne sit0 tarih boyunca tim bebekler icin bilinen
en iyi besin olmustur. ilk 6 ay bebegin ihtiyaci olan
besinin %100’0n0, 6-12. ayda %50’sini ve 1. yastan
itibaren de %30’unu karsiladigi bilinmektedir (1).
Anne sitl, ndronal membranlarin ana yapilarini
olusturan ve insan beyninin gelisimini pozitif olarak
uyararak sinir sisteminin isleyisinde kritik rol oynayan
dokosaheksaenoik asit (DHA) ve arasidonik asit
(AA) gibi uzun zincirli coklu doymamis yag asitlerini
icerir (2). Anne ve bebek arasindaki ten tene temas,
prolaktin ve oksitosin Uretimi gibi annenin hormonal
tepkilerini uyarir ve bu da bilissel gelisimi dolayl olarak
gelistirebilir (3). Laktasyon yenidoganin anneyle olan
tam bagdimli halinin sonlanip daha badimsiz bir yasama
gectigi ddnem olarak tanimlanir. Yenidogana sindirimi
kolay besinler ve cesitliimmutnolojik faktorleri saglayan;
ndrolojik, hormonal ve ruhsal uyaranlar sonucunda
gelisen laktasyon, plasentanin fonksiyonlarina benzer
bir rol GUstlenen meme ile saglanmaktadir (4).

Memeler anatomik olarak, pectoralis major kasinin
Uzerine ve 2. ve 7. kostalar arasinda orta hatta 5-7
cm kalinhkta ve 10-12 cm capinda cift tarafli yerlesim
gosteren organdir (5). Meme korpusu 15-20 lobdan,
her lob 20-40 lobulden ve her lobil de 10-100
alveolden olusur (6). Lobuller stt Greten hlcreler
olan laktositleri icerisinde barindirir. Bu sebeple
sUt Gretimi lobullerde gerceklesir. Uretilen bu sit
ise alveollerden duktuslar araciligi ile meme ucuna
akmaktadir (7). Anne st salinimi gebelikle birlikte
baslar, dolasimda ylUksek miktarda progesteron
hormonu vasitasiyla kontrol altinda tutulur. Dogum
sonrasl ddnemde progesteron hormonu azalirken,
prolaktin ve oksitosin hormonunun salinmasi, meme
ucu uyarisina bagli olarak stt sekresyonu baslar (8).
Gebeligin Gclncl ayinin sonunda kolostrum adi
verilen 6n st olusur. Protein, vitamin ve mineral

ile yenidoganda pasif immunizasyon saglayacak
olanimmunoglobdulinleriicerir. Kolostrum genellikle
gebeligin 16. haftasindan itibaren meme ucundan
disari dogru akmaya baslar. Kolostrum sonrasinda
gecis sutu salgilanirken, 14. gin sonunda matur
(olgun) sut olma &zelligini kazanir (9). Memenin
anatomik yapisi Sekil I. ‘de gdsterilmistir (10).

Anne st bebek beslenmesinde en dnemli kaynaktir.
Dinya saglk Orgutu (DSO), Birlesmis Milletler
Cocuklara Yardim Fonu (UNICEF) ve Amerikan Pediatri
Akademisi (APA) gibi bircok uluslararasi kurulus
emzirmenin dogumdan sonra baslatilmasinin dnemli
olduguna dikkat cekerken, ilk 6 ay boyunca yalnizca
anne sUtu ile beslenmelerini, 6 ay sonrasinda emzirme
ile birlikte ek besinlere baslanmasini 6nermektedir
(7). Ulkemizde Turkiye Nifus Saglik Arastirmasi
(TNSA) verilerine gore bebeklerin %771 dogumdan
sonraki ilk bir saat icinde emzirilmeye baslanmistir
ve emzirme oranlari 4-5 aylik bebeklerde ylzde
%14’e kadar gerilemektedir. TNSA (2018) verilerine
goOre ortanca emzirme suresi 16,7 aydir (11). Emzirme
oranlarindaki disdsin nedenlerini inceledigimizde
anneye ait nedenler; emzirmede basarisizlik, dogumun
sekli, sezaryen oranlarinin artmasi, stuttn yetersiz
oldugu inanci, yenidodanin durumu ve meme basi
catlaklari, c6kilk meme basi, mastit, meme apsesi,
annenin hastaliklari yer almaktadir. Yenidogana
ait nedenler ise iatrojenik obstetrikal sedasyon
ve analjezik kullanimi, yenidoganin agzinda aft,
dogustan metabolizma bozukluklari (galaktozemi,
fenilketon(iri), emme ve yutma refleksinin olmamasi,
konjenital malformasyonlar (tavsan dudak, yarik
damak), serebral defektler, prematulrite, disik
dogum agirhigi, cogul gebelikler, yenidodana erken
dénemde formula satlerin verilmesidir (12). Tablo
I’de Yenidoganin emzirilmesine iliskin kanit 6nerileri
sunulmustur (13).

Neden emzirmeliyim?

Bebek icin en uygun ve dogal besin kaynagianne
sutudur. icerigi bakimindan bebegdin biyime- gelisme
acisindan su dahil tim besin dgelerini icermektedir (14).
ikinci alti aylik ddnemde ise bebegin gereksiniminin
yaklasik yarisi veya daha fazlasini, yasamin ikinci
yilinda ise yaklasik ticte birini saglamaktadir. icerdigi
hormonlar, enzimler ve canli hicreler ile birlikte
bebedin badisiklik sistemini destekleyerek hastaliklara
karsi koruma saglamaktadir. Bu sebeplerden dolayi



bir bebegdin hem bebeklik stiresince hem de ilerleyen
yasaminda anne sttld almis olmasi buyUk faydalar
saglamaktadir (15).

Tablo | Yenidoganin emzirilmesine iliskin kanit dnerileri

. . N . o Kanit Diizeyi ve
Yenidodanin Emzirilmesine lliskin Kanit Onerileri . . .
Oneri Derecesi

Dustk dogum agirlikli bebeklerde dahil olmak

Gizere tim yenidogan bebekler, klinik olarak Gicli éneri. kaliteli
stabil olduklarinda ve anneleri ve bebekleri kanclt '
hazir olduklarinda dogumdan hemen sonra

emzirilmelidir.

Bebegin anne ile ten temasi saglanmasi e
GUclU 6neri, orta

durumunda ilk saatte emzirme hemen |
kalite kanit

baslatiimalidir.

Komplikasyonu olmayan yenidoganlar,
GUclu éneri, dustk
kaliteli kanit

dogumdan hemen sonra ilk saatte anneleriyle
cilt temasi saglanmali, emzirilmeye c¢alisiimali ve
hipotermi 6nlenmelidir.

a) Yenidogan lzerine etkileri

- Mortalite ve morbidite riskini azaltir.

- Altiay ya da daha uzun siren emzirme, sonrasinda
otit riskini azaltir.

- Sindirimi kolaydir, nekrotizan enterokolit, inflamatuvar
barsak hastaligi, ¢célyak hastaligina karsi koruyucudur
(16).

- Alt solunum yolu enfeksiyonlarina bagl olarak
hastaneye yatis oranlarini azaltmaktadir.

- Atopik dermatit riskini azaltmaktadir (17).

- Obezite insidansinda azalma gorulur (18).

- Yasaminilerleyen dénemlerinde tip 1ve tip 2 diyabet
oranlarinda dasus gérilmektedir.

- Bebegi en az alti ay sUreyle emzirme sonucunda
cocukluk cagi l6semi (ALL ve AML) riskinde azalma
oldugu saptanmistir (19).

- Ani bebek 6lim sendromunun énlenmesinde
énemli role sahiptir.

- Noérogelisimsel puan skorlarinda anne sttt alanlarda
pozitif yonde artis gérilmektedir (20).

- Anne sttnde bulunan IgA ve |gG; bakteri, virUs gibi
yabanci protein molekdllerine baglanarak, sindirim
sisteminden absorbe olmasina engel olur (20).

- Eriskinlik déneminde kan basinci ve kan kolesterol
dizeylerini pozitif ydnde etkiler.

- Anne sUtQ ideal elektrolit ve mineral bilesimi
sayesinde bebegdin gereksinimini karsilayacak miktarda
sodyum, potasyum, kalsiyum ve fosfor icermektedir
n.

- Alerjiye iliskin solunum sorunlari ve yiyecek alerji
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ileri anne sttlyle beslenen yenidodanlarda daha az
sikhkla gérilmektedir.

- Anne sttinde bulunan proteinin serbest biluribini
bagladidi, bu sayede anne sitli ile beslenen bebeklerde
hiperbiluribinemi vakalarina daha az rastlandigi
bildiriimektedir (5).

b) Anne lzerine etkileri

- Emzirme esnasinda anne ve bebegin temas etmesi,
bebegdin kokusu ve Isist annede anti-stres etki yaratarak
rahatlamasini saglamaktadir. Bu sebeple emzirme
eylemi anne icin dogal bir sakinlestirici 6zelligi de
tasimaktadir (22).

- Erken dénemde emzirmeye baslayan kadinlarda
dogum sonrasi kanama riski azalir ve bununla
birlikte halsizlik, anemi, carpinti, cabuk yorulma gibi
semptomlarda da azalma goérilmektedir (22,23).

- Emzirme déneminde, total kolestorol, LDL ve
trigliserid dlizeyleri azalirken, HDL seviyeleri yiksek
kalmaktadir. Ayni zamanda emzirme kan lipit diizeyini
dustrerek anneyi kardiyovaskdiler hastaliklari riskine
karsi korur.

- Emzirme ovulasyonu engelleyerek, laktasyonel
amenoreye sebep olmaktadir. Emziren kadinlarda
meme uclari ve areoladaki sinir liflerinin uyarilmasi
sonucunda 6n hipofizden prolaktin, arka hipofizden
ise oksitosin hormonu salgilanir. Hipotalamus-
hipofizer fonksiyonlar inhibe olurken, lutein ve foliktler
hormonun salgilanmasinin azalmasi sonucu adet
déneminin erken baslamasi da énlenmis olur (24,25).
- Emzirme ayni zamanda kadini uterus ve over
kanserlerine karsi korurken idrar yolu enfeksiyonlari
insidansini disidrmekte; osteoporoz oranlarini da
azaltmaktadir (26).

- Gestasyonel diyabeti olan ve olmayan kadinlarda
pankreas beta hlcre fonksiyonunu uyardigiicin tip
2 diyabet riskini azaltmaktadir.

- Emzirme gUnlUk olarak 500 kalori yakmakta ve bu
da gebelik ddneminde alinan kilolarin verilmesini
kolaylastirmaktadir (27).

- Emziren kadin vicudunda Uretilen feromonlar
sayesinde emzirmeyen kadinlara oranla cinsel
istek ve cinsel fantezilerinin daha yuksek oldugu
bulunmustur (28,29).

- Postpartum dénemde annenin izlemi anne-bebek
sagliginin korunmasi, gelistirilmesi acisindan elzemdir.
Emzirme eyleminin annelik rolleri gelisiminde ve
uyumunda artma, kadinin ézgivenini arttirici 6zellikleri



de bulunmaktadir (30).
- Emzirme, annenin iyilik halini olumlu yénde
etkilemekte ve dogum sonrasi depresyon riskini
azaltmaktadir (31).
- Sosyal ve ekonomik ydnden de dnemli olan emzirme
bireysel ve kurumsal bazda kazan¢ saglamaktadir.
Hastane kalis sUresinin kisalmasi, kullanilan ila¢
miktarinin azalmasi gibi faktérlere bagl olarak tlke
ekonomisine de katkida bulunur. Ayrica cevre kirliligi
oranlarini da azaltmaktadir (32).

Neden emzirme kesintiye ugrar?
a) Yetersiz Sit Uretimi ve Algisi
Yetersiz stt Gretimi algisi; anne sttindn miktarinin
veya besleyiciliginin bebedin achgdini ve beslenme
ihtiyaclarini karsilamada yetersiz olduguna dair
inancidir (33). Yetersiz sat Uretimi algisi anneler
tarafindan yaygin olarak benimsenmisken, gercekte
yetersiz sUt Uretimi annelerin %1-5’ini etkilemektedir
(34).Bu algiyi etkileyen faktorler incelendiginde en
yaygin sebebin bebegin strekli aglamasi oldugu
gorulmustir (33). Yetersiz stt Uretimi algisi ile
emzirme 6z yeterliligi arasindaki iliskiyi belirlemek
amaciyla yapilan bir calismada, emzirmeyi ileri anne
yasinin, yuksekdgrenim dizeyinin ve yiksek gelir
durumunun, cocugun erkek cinsiyetinin, gebeligin
planlanmasinin, cok dogum yapmanin, emzirme
egitiminin ve emzirmek icin planlanan strenin,
olumlu ydnde etkiledigi bulunmustur (35). Yetersiz
st Gretimi algisiile bas edebilmek icin anne-bebek
etkilesimi arttinlmal, ilk haftada risk altindaki emziren
annelere daha fazla odaklaniimali ve memelerde
yeterli stimtlasyonu stirdiirmek icin emzirme destegdi
sunulmalidir (33,36).
b) Meme Basi ile llgili Sorunlar
Meme basi agrisi ve meme c¢atlagi dogum sonrasi erken
dénemde gorllen en yaygin emzirme sorunlarindandir.
Bu sorunlar emzirmenin erken birakilmasi ile yakindan
iliskilidir (37). Fiziksel bulgular; memede kirmizi
veya beyaz cizgiler, catlak, yarik, meme ucunda
kanama, kabariklik, kabuklanma bir veya her iki
meme ucunda gorilebilmektedir. Meme basi agrisi
ve meme catlaginin nedenleri arasinda; yenidoganin
memeye uygun sekilde yerlestirilememesi, diiz veya
ice ddnlk meme basi, dil badi, enfeksiyonlar, damak
anomalileri ve mastit bulunmaktadir (37). Meme basi
agrisi %34 ve %97 prevalansi ile emziren annelerde en
sik gbrulen sikayetlerden biri olup yetersiz st Gretimi
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algisindan sonra emzirmeyi erken birakmanin ikinci
nedenidir (38). Yapilan bir calismada, dogum sonrasi
hastaneden taburcu edilmeden énce annelerin %79’u
meme basi agrisi yasadiklarini, postpartum dénem
meme basi agdrisi ve catlagi gérilme orani sirasiyla
birinci haftada %72 ve %58, ikinci haftada %59 ve
%33, dordiincl haftada %43 ve %24, sekizinci haftada
%20 ve %8 oraninda bulunmustur (39). Meme basi
agrisi ve catlaginin dnlenmesinde dnemli bir yaklasim,
bebedin memeye uygun yerlestirmesi ve memeden
uygun ayrilmasidir. Bebek kendiliginden emmeyi
birakmadan, memeden cekilmemelidir. Meme basi
agrisi ve catlagi, temiz ve kuru tutuldugunda 7-10
glinde kendiliginden gececektir (37-39).

Sekil I Meme anatomik yapisi

Meme basi ile ilgili sorunlar arasinda; diz, ice
cOkUk, kcuk veya baydk meme basi yer almaktadir
(32). DUz ve ice cokik meme basina sahip 90 kadin
ile yapilan bir calismada; manuel yéntem, lastik
bant ve enjektér yontemi ile emzirme durumlari
karsilastirilmistir. Bu i¢ midahalenin Gstinluklerinin
esit oldugu bulunmustur (40). Memeile ilgili sorunlar,
eger mumkun ise gebelik ddneminde tedavi edilmeli
ancak hemsirelik girisimleri gerekiyorsa dogumdan
sonra baslanmalidir. Meme ucunun emzirmeden
6nce yuvarlanmasi, diiz meme ucunun erektil hale
gelmesine, bu da bebegdin daha kolay kavramasina
yardimci olmaktadir. Emzirme éncesi birkac¢ dakika
meme pompasinin kullanimida, ¢ékik meme ucunun
cikmasini kolaylastirabilir (24).

Engorjman, memede artan vaskUlarite ve konjesyon



ile stt birikimi durumudur. Genellikle her iki memede
de gorulebilmektedir. Meme yUzeyindeki ciltte
kizarma, sicaklik artisi, areolanin gerginlesmesi
ve sertlesmesi ile karakterizedir. E§er engorjman
gelisir ve mUdahale edilmez ise bebek memeyi
rahat kavrayamaz ve st akimi olamayacagindan
yenidoganin beslenmesi olumsuz etkilenecektir.
Erken dénemde tespit edilmesi ve tedavi edilmesi
emzirmenin devami icin dnemlidir (41).

Mastitis, emzirmenin yaygin bir komplikasyonudur.
Kadinlar icin btyUk aci ve i1stiraba neden olur ve bazi
annelerin bebekleriniistedikleri kadar emzirmelerini
engelleyebilir. Tikali kanallar, memelerin sttle cok
dolu olmasi, meme uclarinin ¢atlamasi ve bebegin
dogru sekilde memeyi tutamamasi gibi bircok
faktdor mastit gelisimine katkida bulunur. Mastitis
bir veya her iki memede ortaya cikabilir ve meme
agrisi, kizariklik, sislik ve grip gibi bir dizi semptomla
iliskilendirilebilir. Semptomlar iki- ¢ gln, birka¢
hafta veya daha fazla stirebilir (42,43). Mastitin erken
dénem ydnetimi oldukca 6nemlidir. Memelerin aktif
olarak bosaltilmasi, cogu durumda mastit gelisimini
Onledigi bildirilmistir. Meme bosaltma ise yaramaz ise
antibiyotik ile tedavi edilmelidir. Mastit tedavisinde
yeni bir yaklasim olan probiyotik kullanimi ile ilgili
calismalar devam etmektedir (43).

c) Annenin Hastaliklari

Anne hastalandigi zaman alinan ilaclar veya annenin
genel durumuna bagli olarak emzirme gecici olarak
ertelenebilir. Ancak aniden emzirmenin kesilmesi
mastite yol acabilir (24).

d) ilaclar ve emzirme

Emzirme déneminde kullanilan bircok ilac, anne sttiine
belli oranlarda gecmektedir. Emzirme déneminde
alinan bazi ilaclarin glvenli oldugu belirtilmektedir.
Bircok ilacin bebek icin cok az yan etkisinin oldugu,
bebek tarafindan alinan dozun genellikle maternal
dozun %1’den daha az oldugu saptanmistir (24). Bir
annenin ilac kullanirken emzirmesi cok az durumda
kontrendikedir. Kanser ilaclari aliyorsa, radyoaktif
maddelerle tedavi ediliyorsa, psikiyatrik ilac veya
antikonvilzanlar kullaniyorsa emzirmenin durdurulmasi
gerekebilir (44,45).

Ne zaman emzirmeliyim?

Dunya Saglik Orguti (DSO) dogumun hemen
ardindan bebedin yalnizca anne sttl almasi
gerektigini ve altl ay sonrasinda ise ek besinlerle

Why,/ When/ How should | breastfeed? ﬁ,\% HM] -

birlikte emzirmenin iki yasa kadar devam ettirilmesini
6nermektedir. Dogum sonrasi ilk 30 dakika- 1 saat
icerisinde tim annelerin bebeklerini emzirmesi
saglanmalidir. ik bir saatte bebek sik sik emzirilmeli
ve en az on dakika bu eylem devam ettirilmelidir
(46).

Bebedin emme sikligi ve zamani istedine gore
ayarlanmalidir. Belirli bir saat ya da zaman kavrami
bulunmamaktadir. E§er bebek her agladiginda
emzirme eylemi gerceklestirilir ise bu gec bir bulgu
olarak kabul gérmektedir. Emme hareketlerinin olmasi,
elini agzina goétlirmesi, kol ve bacaklarini gergin
tutmasi gibi davranislar bebegin emme eylemine
hazir oluslugunu gésteren bulgulardir (47).
Emzirme ddneminde hala tartisilan bir diger konu ise
tandem emzirmedir. Tandem emzirme; kadinin dogum
sonrasinda yenidogan bebedini ve heniiz emzirme
déneminde olan iki yasin altindaki diger bebegini de
emzirmeye devam etmesi olarak tanimlanmaktadir
(48,49). Darol ve ark. yaptiklari calisma sonuclarina
gore bir yildan daha uzun stre emzirme ve iki cocugu
aynianda besleme, anne stttndn kalitesini olumsuz
yonde etkilemedigi; aksine, emzirme siresinin
artmasiyla birlikte sttldn bilesiminin, cocuklarin
degisen ihtiyaclari tarafindan belirlendigi sekilde
evrim gecirdigini gdstermektedir (50). Tandem
emzirme déneminde kadinlarda yorgunluk, geceleri sik
uyanma, toplumdan uzaklasma gibi olumsuzluklar da
yasanmaktadir. Yapilan kisith calismalar sonucunda iki
farkl yastaki bebegin emzirilmesinin anne, yenidogan
ve blyuk bebek acisindan olumsuz sonuclari olmadigi
tespit edilmistir (47,50,51).

Ne zaman emzirmemeliyim?

Anneler bazi 6zel durumlarda 6rnegin ciddi bir
hastaliginin olmasi ya da bebege gecebilecek hastaliga
sahip olmalari durumunda bebedin emzirilmemesi
gerekebilir.

HIV pozitif kadinlarin emzirmeye devam etmesi
konusu hala tartismalidir. DSO, tedavi endikasyonu
olan gebe kadinlarin, anneden bebede HIV gecisini
azaltmak icin antiretroviral tedaviye ulasiminin
saglanmasini ve emzirilmenin desteklenmesini; anne
sutl almayan bebeklerin beslenmesiicin uygun formuil
mama ile beslenmenin saglanmasini énermektedir
(15).

Hepatit A, B, C’ ye sahip annelerin bebeklerini
emzirmelerinde herhangi bir sakinca yoktur. Hepatit



B’lianneden dodan bebekler, emzirmeye baslamadan
dnce hepatit immunoglobulin uygulanmasi, hepatit B
asisinin ilk dozunun yapilmasi énerilmektedir. ilk doz
asidan bir ay sonra, ikinci doz alti ay sonra, Gc¢clnci
doz asinin yapilmasi énerilmekte ve bu slre zarfinda
bebegdin emzirilmesinde de herhangi bir sakinca
bulunmamaktadir. Profilaksi uygulandiktan sonra
annelerin emzirme icin desteklenmesi 6nerilmektedir
(52).

Latent tUberklloz tedavisi alan kadinlar igin
emzirme tesvik edilirken; aktif tiberkiloz geciren
kadinlarin emzirmeleri ve bebege yakin temaslari
kesin olarak dnerilmemektedir. Aktif tiberklloz
tedavisine basladiktan en az iki hafta sonra emzirmeleri
énerilmektedir (53).

Memede aktif herpes simpleks virlisi lezyonu olan
annelerin emzirmesi dnerilmez. Lezyon iyilesinceye
kadar etkilenen memeden sagilan stt bebege
verilmemelidir (54).

Maternal varisella zoster virlsU varliginda, annenin
bulastiriciidl gecene kadar, anne ve bebedin gecici
izolasyonu (72 saat icinde yeni lezyonlar olusmadiysa
ve mevcut lezyonlar Uzerinde iyilesme oluncaya
kadar) gerekmektedir. Bu stire boyunca varisella
zoster immunoglobdlini alan bebekler anne std
alabilirler (24).

Annede yUksek miktarda alkol tiketimi, uyusturucu
ve madde bagimlihgdi varsa emzirme bu durumlarda
da kontraendikedir (7).

Nasil emzirmeliyim?

Anne sttd yapimi, bebegin sik araliklarla ve ayni
zamanda dogru tekniklerle emzirilmesi sonucu artis
gosterir. Ayrica dogru teknikle emzirme yontemi meme
basi catlaklari gibi sik gdrlilen meme sorunlarinin
dnlenebilmesiicin de dnemlidir. Emzirme esnasinda
annenin ve bebegdin genel durumu ile memelerin
durumuna dikkat edilmelidir. Bu sebeple anne- bebek
pozisyonu, bebedin memeye yerlesmesi ve emme
etkinligi degerlendirilmelidir (21). Onemli bir diger
madde ise bebegdin memeye dodru yerlesmesidir.
Dogdru yerlestigini anlamak icin aranmasi gereken
Ozellikler arasinda; areolanin bebegin alt cenesine
yakin olan kismi, Ustte kalan kisma kiyasla bebegin
agzina daha fazla oranda yerlesmis olmali, bebegdin
alt cenesi annenin memesine temas etmeli, bebegin
yanaklari dolgun olmali, bebek ritmik bir sekilde emmeli
ve emme esnasinda yutkunma sesleri duyulmalidir
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Sekil Il Bebedi memeye yerlestirme
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Emzirme zamanlarinda bebek ac, alti kuru, ortamin
ik olmasi gerekmektedir. Kadin en rahat pozisyonu
secmeli aksi takdirde let- down refleksi engellenmekte
bu da annenin yorulmasina sebebiyet vermektedir.
Annenin rahat edebilmesiicin kolcagdi olan bir sandalye,
ayaklarin uzatilabilecedi bir tabure bulundurulmaldir.
Emzirilen taraftaki ayagin kaldirilmasi da yarar
saglamaktadir. Kullanilan pozisyon hangisi olursa
olsun diger el ile meme desteklenmeli, basparmak
yukari, diger dért parmak asagida olacak sekilde (C
tutusu) tutulmalidir (24). U tutus teknigi ise; tek el
ile meme alttan desteklenir, ayni elin basparmadi,
areolanin dis kenari tGzerinde parmak ucu yukari
bakacak sekilde isaret parmagi diger kenari kavisli bir
sekilde yerlestirilerek tutulur (25). Sekil ['de bebegdin
memeye nasll yerlestirmesi gerektigi gosterilmistir
(56).

Sekil 1l Besik tutus teknigi

Temel emzirme pozisyonlari arasinda besik
tutusu, capraz besik tutusu, futbol tutusu, kaydirma
pozisyonu ve yan yatarak emzirme sayilabilir.

Besik tutusu (kucaklama teknidi): Bebek meme
hizasina ve memeye yakin tutulur, bebegin alt kolu
annenin memesinin alt kismina yerlestirilebilir. Anne
bebedi kolunun Gzerine alir, basini ve goévdesini
destekler. Genellikle C tutus teknigi ile kullanilir.
Sekil ll'de besik tutus teknigi gdsterilmistir (56).



Why/ When/ How should | breastfeed?

Sekil IV Capraz besik tutus teknigi

Capraz besik tutusu (ters kucaklama teknigi):
Bebegdin basinin oldugu kolun tersine diger kol ile
bebegin gdvdesi desteklenir. Bebedin basini tutan el
sabit dururken diger el sadece meme basinin bebege
yonlendirilmesiicin kullanilir (25). Sekil IV’de capraz
besik tutus teknigi gosterilmistir (56).

Sekil V Futbol tutus teknigi

Futbol tutusu: Genellikle ikiz, preterm, sezaryenile
dogum yapan anneler tarafindan tercih edilmektedir.
Ayrica blyik memeye sahip kadinlarda emzirmeyi
kolaylastirdidiicin tercih edilir. Anne emzirdigi taraftaki
eliyle bebegin bas ve boynunu alttan tutar ve 6n kolu
ile bebegin sirtini destekler, bebek basi futbol topu
gibi tutulur. Bebegdin ayaklari ise annenin sirt tarafina
dogru uzanir, bebedin alti yastik ile desteklenerek
hafifce ylkseltilmesi ve annenin bebedi kaydirma
ihtiyaci da bdylelikle azaltilmis olur. Sekil V’de futbol
tutus teknigi gosterilmistir (56).

Kaydirma pozisyonu: Bebekler emerken bir tarafa

yatarak emmek isteyebilirler. Diger memeyi emzirmek
icin bebek diger tarafa cevrildiginde huzursuz
olup emmek istemeyebilir. Bu gibi durumlarda
bebedin istemedigi tarafa dogru cevirmeden ve
vicut pozisyonunu degistirmeden kaydirma yapilarak
bebedin diger memeyi emmesi saglanir (24).

Sekil VI Yan yatarak emzirme teknigi

Yan yatarak emzirme: Ozellikle sezaryen dogum
yapan kadinlarda tercih edilen bir pozisyondur. Ayrica
dinlendirici 6zelligi olmasi sebebiyle tim kadinlarda
kullanilabilmektedir. Burada dikkat edilmesi gereken
husus ise bebegdin annenin kolunun tizerine yatmamasi,
kolun serbest kalmasi gerekliligidir. Bebegdin burnu
meme ucu ile ayni hizada olmali, anne ve bebegin
sirti battaniye ya da yastikla desteklenmelidir (57).
Sekil VI'da yan yatarak emzirme teknigi gdsterilmistir
(56).

Emzirme sdrecinde anne icin éneriler

a) Anne emzirme éncesi:

- Annenin dlzenli olarak beslenmesi, gtnlik
enerji ihtiyacina en az 750 kalorinin ilave edilmesi
gerekmektedir.

- Emzirme dncesi rahat bir pozisyonda olmasi gerekir.
- Eller su ve sabun ile yikanmalidir.

- Meme basi ve meme su ile yikanmalidir.

- Meme ucu sut salinimini kolaylastirmak icin uyarilabilir.
- Bol ve genis elbiseler tercih edilebilir, sikmayan
sutyen kullaniimalidir (58).

b) Anne emzirme sirasinda:

- ik glin bebek her istediginde her meme beser
dakika, sonraki glnlerde her bir meme on bes dakika
boyunca emzirilmelidir.

- Bebek meme basina yaklastirilarak yanak veya agiz
kdsesinin uyariimasi ile refleks olarak agzini agcmasi
saglanmali ve meme basi kisminin tamaminiagzina

SHM] IR



I

/ u).)

5

U

N

almalidir.

- Bebek bir memeyi tam olarak bosalttiktan sonra
diger meme ile emzirmeye devam edilmelidir. Bir
sonraki emzirme de ise son birakilan memeden
baslanmalidr.

- Emzirme esnasinda bebedin burnunun acik olduguna
dikkat edilmelidir (59).

¢) Emzirme sonrasinda:

- Her emzirme sonrasinda meme baslari su ile yikanip
kurulanmahdir.

- Gerekirse acikta birakilarak havayla temas ile
kurumasi beklenebilir.

- Bebedin gazi cikarilmali ve bunun icin anneye
egitim verilmelidir (59).

Sonu¢

Anne stt bebegdin blylme ve gelismesiicin gerekli
olan tim besinleriiceren, bebegdin gelecekteki saglikli
yasamini destekleyen essiz bir besindir. Postpartum
dénemde annelerin bebeklerini emzirmeleri anne
bebek iletisiminin saglanmasi ve bebegin gelisimiicin
kilit rol oynamaktadir. Emzirmenin degerlendiriimesi
ve danismanlik hizmetleri anne sttl ile beslenmenin
dogru ve uzun stire devam etmesi acisindan énemlidir.
Sonug olarak dogum sonrasi dénemde emzirme
hem anne hem de bebek acisindan hayati bir &neme
sahiptir. Bu ddénemde kadinlara emzirme teknikleri,
beslenme hakkinda egitimler verilmeli, destek olunmali,
cesaretlendirilmeli, emzirmeye tesvik edilmeli ve
multidisipliner yaklasim benimsenmelidir.
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The Predictors of Outcome in Patients that Require Management in Intensive Care
Units: A Narrative Review

ABSTRACT

Intensive care units stand as the frontline battlegrounds where medical warriors combat the most critical
illnesses and injuries. Within the labyrinth of intensive care units, where every moment teeters between
life and death, prognostic markers emerge as beacons of guidance amidst uncertainty. In recent years,
researchers have identified several novel mortality predictors in the intensive care population. In this
review, we aimed to examine the clinical and laboratory markers that have been proposed in recent
years to evaluate prognosis in the intensive care unit population and to review the literature on this
topic. Management of patients in intensive care units is a dynamic process and reliable risk stratification
models and prognostic markers are needed for this purpose. Novel prognostic indicators could serve as
reliable diagnostic and prognostic tools in critically ill patients.

Keywords: Intensive care, marker, mortality, predictor, prognosis.

OZET

Yogun bakim Uniteleri, tibbi savascilarin en kritik hastaliklar ve yaralanmalarla micadele ettigi 6n cephe
savas alanlaridir. Her anin yasamla 6lUm arasinda gidip geldigi yogun bakim Unitelerinin labirentinde,
belirsizlik ortaminda yol go6sterici isaretler olarak prognostik belirtecler ortaya cikiyor. Son yillarda
arastirmacilar yogun bakim populasyonunda bircok yeni mortalite belirtecleri tespit etmektedirler. Bu
derlemede, yogun bakim Unitesi popUlasyonunda prognozu degerlendirmek icin son yillarda énerilen
klinik ve laboratuvar belirteclerin incelenmesi ve bu konuyla ilgili literatirin gbzden gecirilmesi
amaclandi. Yogun bakim Unitelerindeki hastalarin ydnetimi dinamik bir strectir ve bu amacla gtvenilir
risk siniflandirma modellerine ve prognostik belirteclere ihtiyac¢ vardir. Yeni prognostik géstergeler, kritik
hastalarda gUvenilir tani ve prognostik araclar olarak hizmet edebilir.

Anahtar Soézciikler: Belirtec, mortalite, 5ngdrdiricl, prognoz, yogun bakim.
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Introduction

The struggle against serious conditions takes
place in intensive care units (ICUs). Subjects in ICU
require more careful management and swiftness
in interventions. Patients in ICU are vulnerable
and need to round-the-clock care, monitored with
precision, and supported with a delicate balance of
science and compassion (1). Since the population
in ICU requires prompt and attentive care, markers
for prediction of outcome of those patients need
to emerge. These indicators should serve well in
assessing the progress of the patients’ treatment
and forecasting their future outlook. Biomarkers
and prognostic indicators shed light on the path for
clinicians, aiding in navigating the fine line between
decision-making and care planning for ICU patients
(2). In recent years, researchers have identified
several novel mortality predictors in the intensive
care population, leveraging advanced statistical
techniques, biomarkers, and data-driven approaches.
Some of these include machine learning models, serum
biomarkers, genetic markers, multiomic approaches,
physiological indices, and dynamic predictors (3, 4).
In this current review, our objective was to analyze
the clinical and laboratory indicators that have been
suggested in recent years for assessing prognosis
among patients in the intensive care unit, and to
survey the existing literature concerning this subject.

Machine Learning Models

Advanced machine learning algorithms have
been devised to discern intricate patterns within
the mortality rates of intensive care patients and to
scrutinize extensive datasets encompassing these
individuals. These models include a wide range of
clinical variables, such as vital signs, laboratory
values, and demographic factors, to predict patients’
prognoses with high accuracy. These models include
automatic algorithms, decision-making models,
kidney damage prediction models and survival
prediction models (5-8).

Biomarkers

Emerging markers like procalcitonin, copeptin,
and soluble trigger receptor expressed on myeloid
cells (sTREM-1) demonstrate potential in forecasting
mortality among critically ill patients (9-11). These
biomarkers reflect underlying inflammatory processes,
severity of infection, and organ dysfunction, providing

valuable information about the patient’s prognosis.

Genetic Markers

Variations in genetics might influence individuals’
susceptibility to critical illness and their prognosis
withinthe intensive care unit. Genome-wide association
studies (GWAS) have pinpointed genetic markers
linked to heightened mortality risk in conditions such
as sepsis, acute respiratory distress syndrome, and
septic shock (12-14).

Multiomic Approaches

The molecular mechanisms underlying the diseases
of critically ill patients are possible by integrating data
from multiple omics platforms, including genomics,
transcriptomics, proteomics and metabolomics. Within
this context, multiomic analyses have uncovered
fresh biomarkers and therapeutic targets linked to
mortality among the intensive care unit population
(4,15).

Physiological Indices

New physiological indices such as the Shock Index,
Oxygenation Index, and Sequential Organ Failure
Assessment (SOFA) score provide quantitative
measurements of hemodynamic instability, respiratory
failure, and organ dysfunction, respectively. Therefore,
they assist clinicians in evaluating disease severity
and forecasting the likelihood of death in critically
ill patients (16-18).

Dynamic Predictors

Dynamic variables, such as changes in clinical
parameters over time (e.qg., trends in vital signs,
laboratory values, and severity scores), provide
valuable prognostic information in the intensive
care unit (19). Monitoring dynamic indicators allows
early detection of clinical deterioration and timely
intervention to improve patient prognosis. APACHE-
Il score is among these dynamic markers (20). The
identification of new determinants of mortality in
the critical care population represents a significant
advancein critical care medicine. With the integration
of the latest technologies and innovative approaches,
it is aimed to improve risk stratification, optimize
treatment strategies and ultimately improve survival
rates in critically ill patients.

Laboratory Markers of Prognosis in ICU

New indicators based on laboratory markers in the
critical care populationinclude a range of biomarkers
and laboratory data-derived measurements that



provide valuable information regarding patient
prognosis. Some examples may include procalcitonin,
C-reactive protein, lactate, troponin, blood urea
nitrogen and creatinine, hemogram-derived indices,
and inflammatory cytokines. These markers have
been examined in assessing outcomes of patients
in intensive care.

Procalcitonin

Bacterial infections and systemic inflammation
trigger the release of procalcitonin (PCT), which
is a peptide precursor of calcitonin (21). Elevated
PCT has been associated with increased mortality
in critically ill patients, particularly those with sepsis
and septic shock (22). It is also useful in deciding
treatment. Monitoring PCT levels can aid in early
detection of infection and guide antibiotic therapy
decisions (23).

Procalcitoninis a valuable indicator of sepsis and
systemic inflammation. PCT levels increase in response
to bacterial infections and systemic inflammation,
making it a valuable marker in identifying sepsis
and other infectious conditions in intensive care
patients. High PCT levels are associated with the
presence and severity of bacterial infections and
help clinicians distinguish between infectious and
noninfectious causes of systemic inflammation.
Procalcitonin also allows dynamic monitoring of
the condition of patients in intensive care. Serial
measurement of PCT levels provides valuable
information about the patient’s response to treatment
and resolution of the infection. A decrease in PCT
levels over time is indicative of a positive response to
treatment; persistently high or increasing PCT levels
may indicate ongoing infection or treatment failure.
Dynamic monitoring of PCT levels helps clinicians
optimize antibiotic therapy and identify patients at
higher risk of adverse outcomes.

Procalcitonin holds prognostic significance in
cases of sepsis and septic shock. Elevated levels of
PCT upon admission to the intensive care unit or
during the initial phases of sepsis have been linked
to heightened disease severity and poorer outcomes.
High PCT levels are associated with higher mortality
rates, longer hospital stays, and increased rates of
organ dysfunction in septic patients. Monitoring
PCT levels can help clinicians assess the severity
of infection, predict patient outcomes, and guide

treatment decisions, including antibiotic therapy.
Procalcitonin has an important action in prognosis
and management decisions in ICU population. It
provides valuable information about the presence
and severity of infection, predicts patient outcomes,
and guides antibiotic therapy. Integrating PCT
measurement into clinical practice enhances patient
care, promotes antibiotic stewardship, and mitigates
the burden of antibiotic-resistant infections in the
intensive care unit.

C-reactive protein

C-reactive protein (CRP) is an acute phase reactant
produced by the liver in response to inflammation.
High CRP levels are associated with a wide variety
of inflammatory conditions, including diabetic
nephropathy, thyroiditis, diabetic neuropathy, and
hepatitis (24-27). Moreover, a recent work found
association between Covid-19 mortality and CRP based
inflammatory markers (28). CRP has also shown an
association with heightened mortality rates among
critically ill patients (29). Serial measurement of CRP
levels can help assess the severity of inflammation
and monitor response to therapy.

Lactate

Lactateis a byproduct of anaerobic metabolismand
serves as a marker of tissue hypoperfusion and organ
dysfunction (30). High levels of lactate, especially in
cases of sepsis and septic shock, correlate with higher
mortality rates among ICU patients. Additionally,
lactate clearance, representing the speed at which
lactate levels diminish with treatment, has emerged
as a prognostic factor in critically ill patients (31-33).

Troponin

Troponin is a marker of myocardial injury and is
commonly elevated in patients with acute coronary
syndromes and other cardiac conditions. Heightened
troponin levels have been linked to elevated mortality
rates in critically ill patients, especially among those
diagnosed with sepsis and acute respiratory distress
syndrome (34, 35). Serial measurement of troponin
levels can help identify patients at higher risk of
adverse cardiac events.

Creatinine and Blood Urea Nitrogen

Creatinine and blood urea nitrogen (BUN) are
markers of renal function and are commonly monitored
in critically ill subjects. Elevated levels of creatinine
and BUN are associated with acute kidney injury
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(AKD) and increased mortality in the ICU (36, 37).
Changes in renal function over time can help predict
patient outcomes and guide renal replacement
therapy decisions.

Inflammatory cytokines

Inflammatory cytokines such as interleukin-6
(IL-6), tumor necrosis factor-alpha (TNF-alpha),
and interleukin-8 (IL-8) play key roles in the immune
response and inflammatory cascade (38). High
levels of these cytokines have been associated with
increased mortality, especially in critically ill patients
with sepsis and systemic inflammatory response
syndrome (SIRS) (39). Measurement of cytokine
levels may help identify patients at higher risk for poor
outcomes and guide immunomodulatory therapy.
New mortality predictors based on laboratory indices
in the intensive care population provide valuable
information for risk stratification, treatment guidance,
and prognosis in critically ill subjects. Integrating
these biomarkers into clinical practice may help
improve patient outcomes and optimize resource
allocation in the ICU.

Interleukin-6

Interleukin-6 (IL-6) plays a critical role in the
inflammatory response and has emerged as an
important biomarker for prognosis in the intensive
care unit (ICU) population. It has important actions
in assessing the severity of the disease (40). IL-6 is
a pro-inflammatory cytokine produced by various
cell types, including immune cells, endothelial cells,
and fibroblasts, in response to infection, tissue
damage, or inflammation. Elevated levels of IL-6 in
the bloodstream indicate the presence and severity
of systemic inflammation, a common occurrence
in critically ill patients afflicted with conditions like
sepsis, septic shock, and acute respiratory distress
syndrome (ARDS) (41). High levels of IL-6 have
been associated with increased disease severity
and worse outcomes in ICU patients (42). Elevated
IL-6 levels have been linked to an increased risk
of mortality, prolonged hospital stays, and higher
rates of organ dysfunction across various critical
illnesses. Monitoring IL-6 levels may help clinicians
identify patients at higher risk of adverse outcomes
and guide treatment decisions. IL-6 levels measured
early in the course of critical illness have prognostic
value in predicting the patient (43). Numerous

studies have indicated that elevated IL-6 levels
upon admission to the intensive care unit or during
the initial phases of the disease are correlated with
heightened mortality and poorer outcomes among
critically ill patients. Additionally, IL-6 levels may be
linked to the occurrence of complications such as
acute kidney injury (AKI), acute respiratory failure,
and multiple organ dysfunction syndrome. Given its
central role in the inflammatory response, IL-6 has
emerged as a potential therapeutic target in critical
care medicine (44). Strategies aimed at modulating
IL-6 activity, such as the use of IL-6 inhibitors or
monoclonal antibodies targeting the IL-6 receptor,
are being investigated for their potential to alleviate
inflammation and improve outcomes in critically ill
patients.

Interleukin-8

Interleukin-8 (IL-8) is a potent chemokine involved
in the recruitment and activation of neutrophils, which
are key factors in the inflammatory response (45). In
the ICU population, IL-8 has been associated with a
variety of critical illnesses and serves as a marker of
prognostic significance. IL-8 is released in response
to infection, tissue damage, and inflammation. In
critically ill patients, elevated IL-8 levels often reflect
the presence of systemic inflammation, especially in
conditions such as sepsis, septic shock, and acute
respiratory distress syndrome (46). Sustained
release of [L-8 may lead to excessive inflammatory
response, contributing to tissue damage and organ
dysfunction. High levels of IL-8 have been associated
with increased disease severity and worse outcomes
in intensive care patients. Elevated IL-8 levels upon
admission to the intensive care unit or during the
initial phases of critical illness have been correlated
with elevated mortality rates, prolonged hospital
stays, and increased incidence of organ failure (47).
Tracking IL-8 levels can aid clinicians in gauging
the extent of inflammation and forecasting patient
outcomes. IL-8 has been demonstrated to contribute
to the development of organ dysfunctionin critically ill
patients (48). Excessive levels of IL-8 may contribute
to endothelial dysfunction, microvascular damage,
and the development of acute lung injury. IL-8-
mediated neutrophil recruitment and activation may
also contribute to tissue damage in other organs
such as the kidneys, liver, and gastrointestinal tract.
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Strategies aimed at modulating IL-8 activity are being
investigated for their potential to improve outcomes
in critically ill patients (49). Hence, monitoring IL-8
levels could assist in directing clinical management
and pinpointing patients who might gain from specific
therapeuticinterventions targeting the modulation
of the inflammatory response.

Tumor necrosis factor-alpha

Tumor necrosis factor-alpha (TNF-alpha) is an
inflammatory cytokine that holds a pivotal role in
immune response and inflammation. In the critical care
population, TNF-alpha has been studied extensively
for its role and prognostic significance in various
critical illnesses (50). It is produced primarily by
activated macrophages and other immune cells in
response to infection, tissue damage, or inflammation.
In critically ill patients, elevated TNF-alpha levels
often reflect the presence of systemic inflammation,
especially in conditions such as sepsis, septic shock,
and acute respiratory distress syndrome (51). TNF-
alpha contributes to the recruitment and activation
of immune cells, leading to amplification of the
inflammatory response. High TNF-alpha levels have
been associated with increased disease severity and
worse outcomes in intensive care patients. Elevated
TNF-alpha levels upon admission to the intensive
care unit or during the initial phases of critical illness
have been correlated with elevated mortality rates,
prolonged hospital stays, and increased incidence of
organ failure (52). Monitoring TNF-alpha levels can
help clinicians assess the severity of inflammation
and predict the outcome of the patients. TNF-
alpha has been demonstrated to contribute to the
pathogenesis of organ dysfunction in critically ill
individuals. Overproduction of TNF-alpha can result
in endothelial dysfunction, microvascular damage,
and the onset of multiple organ failure (53). TNF-
alpha-mediated inflammation contributes to tissue
damage in various organs, including the lungs,
kidneys, liver, and gastrointestinal tract.

There are also novel inflammatory indexes that
have been used in various clinical conditions, including
assessing the outcome of the critically ill patients.
These include systemic inflammatory index (SII),
Hemoglobin-Albumin-Lymphocyte-Platelet (HALP)
score, uric acid to HDL cholesterol ratio (UHR), and
prognostic nutritional index (PNI).

Systemic Inflammatory Index

In the field of modern medicine, the systemic
inflammatory index stands out as a versatile tool
that serves as both a diagnostic aid and a prognostic
indicator in a wide disease variety. Based on the
complex interplay of immune responses in the
body, this index provides invaluable information
about the severity and progression of various
medical conditions. From acute infections to chronic
inflammatory disorders, the systemic inflammatory
index provides a quantitative measurement of the
body’s inflammatory burden, guiding healthcare
professionals in their decision-making processes.
The systemic inflammatory index plays a crucial role
in inflammatory conditions, serving as a quantitative
measure of the body’s overall inflammatory
response (54, 55). In such instances, the immune
system undergoes dysregulation, resulting in an
overabundance of pro-inflammatory cytokines and
other mediators. The systemic inflammatory index
(S, frequently derived from indicators like C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR),
and white blood cell count (WBC), furnishes clinicians
with an overview of the systemic inflammatory
condition. Sl assists in diagnosing inflammatory
conditions. Elevated levels of inflammatory markers
canindicate the presence and severity of inflammation,
helping clinicians differentiate between inflammatory
and non-inflammatory conditions (56). Additionally,
Sll serves as a prognostic indicator, offering insights
into the progression and severity of inflammatory
diseases. High levels of inflammatory markers may
indicate a more aggressive disease course or an
increased risk of complications. Furthermore, Sll is
useful in guiding treatment decisions by monitoring
the response to therapy. Changes in inflammatory
marker levels over time can indicate the effectiveness
of treatment and help clinicians adjust therapeutic
strategies accordingly.

Hemoglobin-Albumin-Lymphocyte-Platelet (HALP)
Score

HALP score is a composite index obtained from
hemoglobin, albumin, lymphocyte and platelet levels
in the blood. This score acts as a prognostic marker in
Hemoglobin levels and indicates the oxygen carrying
capacity of the blood. Low hemoglobin levels (anemia)
may reflect underlying chronic diseases, nutritional
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deficiencies, or bone marrow disorders. Albumin
is a protein synthesized by the liver and serves as
a marker of nutritional status and liver function.
Low albumin levels may indicate malnutrition, liver
disease, inflammation, or other underlying chronic
conditions. Lymphocytes are a type of white blood
cell that plays a role in the body’s immune response.
Decreased lymphocyte count may indicate impaired
immune function, chronic infections, autoimmune
diseases, or bone marrow disorders. Platelets are
blood cells that play a role in clotting and wound
healing. Abnormal platelet counts may indicate
bleeding disorders, inflammatory conditions, or
bone marrow disorders.

The HALP score combines these four components
to provide a comprehensive assessment of the
patient’s nutritional and inflammatory status. Low
HALP score, indicating low hemoglobin and albumin
levels and/or high lymphocyte and platelet levels;
It is associated with increased mortality and poor
outcomes in a variety of diseases, including cancer,
cardiovascular disease, chronic kidney disease,
and sepsis (57). Clinicians use the HALP score as a
prognostic tool to assess disease severity, predict
clinical outcomes, and guide treatment decisions. It
helps identify high-risk patients who may need more
intensive monitoring or aggressive interventions to
improve their prognosis. Additionally, monitoring
changes in HALP score over time can provide
valuable information about the patient’s response
to treatment and disease progression (58, 59).

In the intensive care population, HALP score
serves as a valuable prognostic tool for assessing the
severity of illness and predicting clinical outcomes.
Low hemoglobin levels in critically ill patients
can indicate various conditions such as anemia,
hemorrhage, or impaired oxygen delivery (60).
Monitoring hemoglobin levels as part of the HALP
score helps clinicians identify patients who may
require blood transfusions or additional interventions
to optimize oxygenation and tissue perfusion. Serum
albumin levels are commonly decreased in critically
ill subjects because of factors such as inflammation,
fluid shifts, and nutritional deficiencies. Low albumin
levels are associated with increased morbidity and
mortality in the ICU population. The HALP score
incorporates albumin as a marker of nutritional status

and disease severity, helping clinicians assess the
overall inflammatory and metabolic state of critically
ill patients (61). Changes in lymphocyte counts
can reflect the degree of immune dysregulation
and inflammatory response in critically ill patients.
Lymphopenia is common in severe infections, sepsis,
and systemic inflammatory syndromes. Monitoring
lymphocyte counts, as part of the HALP score, aids
in identifying patients with compromised immune
function and predicting outcomes (62). Platelet
counts are closely monitored in the ICU population
due to their role in hemostasis and thrombosis.
Thrombocytopenia, characterized by low platelet
counts, can occur secondary to sepsis, disseminated
intravascular coagulation (DIC), or drug-induced
thrombocytopenia (63). Elevated platelet counts may
indicate underlying inflammation or a hypercoagulable
state (64). Including platelet counts in the HALP
score allows clinicians to assess coagulation status
and predict the risk of bleeding or thrombotic events
in critically ill patients.

Uric acid to HDL-cholesterol Ratio (UHR)

The ratio of uric acid to high-density lipoprotein
(HDL) cholesterol is a novel metabolic and
inflammatory marker. Uric acid is a byproduct of
purine metabolism and has antioxidant properties but
can also contribute to inflammation when present in
excess. HDL cholesterol, often referred to as “good”
cholesterol, has anti-inflammatory and antioxidant
properties and helps remove excess cholesterol from
the bloodstream. UHR’s diagnostic and prognostic
role have been studied in various conditions such as
hypertension, hepatic steatosis, type 2 DM, thyroiditis,
metabolic syndrome, prediabetes, diabetic kidney
disease and even new onset diabetes (65-70). UHR
stands as a potential prognostic indicator in critically
ill patients, especially among those diagnosed with
sepsis and systemic inflammatory response syndrome.
Uric acid and HDL cholesterol both contribute to
inflammation and oxidative stress (71).

In critically ill patients, UHR has been proposed
as a marker of oxidative stress and inflammation.
Elevated levels of uric acid and decreased levels of
HDL cholesterol are common in conditions such as
sepsis and SIRS, where inflammation and oxidative
stress play key roles in pathogenesis. UHR may
reflect the balance between pro-inflammatory and
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anti-inflammatory processes in these patients.

Studies have suggested that a higher UHR is
associated with increased disease severity and worse
outcomes in critically ill patients (72). Elevated UHR
has been correlated with higher mortality rates, longer
hospital stays, and increased rates of complications
such as acute kidney injury, acute respiratory distress
syndrome, and multi-organ dysfunction syndrome.
The UHR holds promise as a reliable marker of
prognosis in critically ill subjects, providing insights
into disease severity and predicting clinical outcomes.
Further research is needed to better understand the
mechanisms underlying this ratio and its potential
as a therapeutic target in critical care medicine.

Prognostic nutritional index (PN/)

The prognostic nutritional index (PNI) is a
parameter that reflects both the nutritional and
immunological status of the individual. In the context
of inflammation, PNI may be a useful tool in assessing
the severity and prognosis of inflammatory conditions
(73). PNl includes serum albumin levels, which are
commonly used as markers of nutritional status. During
inflammation, as in acute or chronic diseases, there
is often a decrease in serum albumin due to factors
such as decreased synthesis, increased catabolism,
or leakage into tissues. A low serum albumin level
indicates malnutrition or inflammatory processes
(74). PNl also includes the lymphocyte count, which
reflects the body’s immune response. Inflammation
can lead to changes in lymphocyte number due to
factors such as cytokine release, cell migration and
apoptosis (75). The decrease in lymphocyte count
is often associated with systemic inflammation and
immune suppression. PNI provides a comprehensive
assessment of the patient’s condition by combining
markers of both nutritional and immunological status.
In inflammatory conditions, a low PNI is associated
with worse prognosis, including increased risk of
complications, longer hospital stay, and higher
mortality rates. It serves as a prognostic indicator of
patient outcomes. Monitoring changes in PNI over
time may also help assess response to treatment in
inflammatory conditions. Improvements in PNI may
indicate successful management of inflammation,
whereas persistent or worsening low PNI may indicate
treatment failure or disease progression. In summary,

the prognostic nutritional index (PNI) is a valuable
tool in assessing the nutritional and immunological
status of patients with inflammation. It provides
information about prognosis, helps guide treatment
decisions, and can be used to monitor response to
treatment.

In intensive care patients, the prognostic nutritional
index (PNI) plays an important role in assessing
disease severity, predicting outcomes, guiding
nutritional interventions, and monitoring response to
treatment. ICU patients often experience significant
physiological stress and metabolic changes. Including
markers of both nutritional status (such as serum
albumin) and immune function (such as lymphocyte
count), PNI provides a comprehensive assessment
of the patient’s overall condition. Low PNI at the
time of intensive care unit (ICU) admission may
indicate higher disease severity and increased risk
of complications (76). PNI serves as a prognostic
indicator for intensive care patients. Several studies
have shown that a low PNl is associated with worse
outcomesin critically ill patients, including increased
mortality, longer ICU stays, and higher complication
rates. Therefore, PNI may help clinicians identify
patients who may require closer monitoring or more
aggressive interventions (76). Adequate nutrition
is essential for the recovery of critically ill patients.
However, many intensive care patients are at risk of
malnutrition due to factors such as hypermetabolism,
catabolism, and decreased oral intake. PNI can guide
nutritional assessment and support strategies by
identifying patients at higher risk of malnutrition.
Patients with low PNI may benefit from early initiation
of enteral or parenteral nutrition to prevent further
deterioration of nutritional status and improve clinical
outcomes. Monitoring changes in PNI over time can
help assess the patient’s response to treatment
and nutritional support. While improvements in
PNI may indicate a positive response to treatment,
a decreasing PNI may signal treatment failure or
ongoing physiological stress. Regular monitoring of
PNI allows clinicians to adjust treatment plans and
nutritional support strategies accordingly (77). PNI
can be used to risk stratify critical care patients and
help clinicians prioritize resources and interventions
based on disease severity and predicted outcomes.
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Patients with low PNI may require more intensive
monitoring, aggressive nutritional support, or early
intervention to reduce complications and improve
prognosis. Overall, the prognostic nutritional index
(PN is a valuable tool in the management of intensive
care patients, providing valuable information on
disease severity, prognosis, nutritional status, and
response to treatment. Its integration into clinical
practice can help optimize patient care and improve
outcomes in the critical care setting.

Hemogram Indices

Hemogram indices have been reported as
reliable diagnostic markers of inflammation in
various conditions. For instance, aside from its
function in detecting anisocytosis, RDW has been
proposed as a new inflammatory indicator in several
inflammatory conditions, such as functional bowel
conditions, autoimmune diseases, rheumatoid arthritis,
degenerative vertebral conditions, malignancy,
autoimmune hepatitis, gastrointestinal conditions, and
even Covid-19 infection (78-81). Another example could
be mean platelet volume (MPV), which has been linked
to type 2 DM, diabetic nephropathy, hypothyroidism,
infections, vertebral discopathies, irritable bowel
disease, gastrointestinal conditions, rheumatoid
arthritis, obesity, mortality in ICU population, and
liver fibrosis (82-85). All of these conditions are
associated with inflammation as intensive care
management does.

Recent studies on critically ill patients revealed
that hemogram markers could be used as prognostic
indicators. Mean platelet volume, which refers the
size of circulating thrombocytes, has been suggested
as a marker of outcome in patients in ICU (86).
Another study suggested use of hemogram markers
as screening and prognosis tools in ICU patients
(87). These indices were also useful in detecting
patients with poor prognosis in Covid-19 patients
that require intensive care management (88). These
data suggest that hemogram markers are reliable
prognostic markers for patients in ICU.

Conclusion

Management of patients in ICU is a dynamic
process and reliable risk stratification models and
prognostic markers are needed for this purpose.

Novel prognostic indicators could serve as reliable
diagnostic and prognostic tools in critically ill subjects.
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Multimodal Imaging of a Choroidal Metastasis Secondary to Breast Cancer: A Case
Report

ABSTRACT

Metastasis is the most common intraocular malignancy. These lesions are the smallest metastases in the
human body that can be directly detected with a biomicroscope. Choroidal metastasis most commonly
originates from primary cancer of the breast and lungs. Breast cancer is the most common type of
cancer in women. In this case, a 42-year-old female with choroidal metastasis secondary to breast
cancer is presented using multimodal imaging.

Keywords: Breast cancer, choroidal metastasis, multimodal imaging.

OZET

Metastazlar, en sik izlenen gz ici maligniteleridir. Bu lezyonlar insan vicudunda biyomikroskopla
dogrudan tespit edilebilen en kiiciik metastazlari olusturur. Koroid metastazlari en sik meme ve akcigerin
primer kanserinden kaynaklanir ve meme kanseri kadinlarda izlenenen en sik kanser tirtddr. Bu olguda,
meme kanserine sekonder koroid metastazi izlenen 42 yasindaki kadin hasta multimodal gérintileme
kullanilarak sunulmustur.

Anahtar Sézciikler: Koroidal metastaz, meme kanseri, multimodal gértntileme.




Introduction

Breast cancer is the most common type of cancer
in women and the most common malignancy in the
world. More than 2.26 million newly diagnosed breast
cancer cases were observed in women in 2020,
accounting for 12.5% of all newly diagnosed cancers
(1). Most breast cancer patients in the United States
are diagnosed early, only 5% of patients present at
the metastatic stage (2). The most common sites of
metastasis are the bone, lung, liver, and soft tissues.
This study uses multimodal imaging including color
fundus photography, fundus fluorescein angiography
(FFA), Enhanced depth imaging-optical coherence
tomography (EDI-OCT), and ocular ultrasonography
(US) to report the case of a 42-year-old female with
choroidal metastasis (CM) of breast carcinoma.

Figure 1 Color fundus photograph revealed: A) solitary,
creamy white-yellowish, elevated choroidal lesion along the
superotemporal arcade; B) typical leopard skin pigmentation
at the superotemporal border of the metastatic lesion.

Case Report

A 42-year-old female presented with blurred
vision in her left eye she had experienced for
approximately two weeks. She had a history of
infiltrating ductal carcinoma of the breast, for which
she had undergone breast-conserving surgery,
followed by chemotherapy and radiation therapy four
years before. On presentation, the best corrected
visual acuity was 10/10 in the right eye and 7/10 in the
left. In both eyes, anterior segment examination was
unremarkable, and intraocular pressure was normal.
The fundus of the right eye was unremarkable. In
the left eye, a solitary, creamy white-yellowish, and
elevated choroidal lesion measuring approximately
5-disc diameters by 5-disc diameters along the
superotemporal arcade (Figure la) and typical
leopard skin pigmentation at the superotemporal
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border of the lesion (Figure Ib) were observed.
On FFA, relatively hypofluorescence in the early
venous phase (Figure lla) and a non-homogeneous
dye leakage in the middle and lower areas of the
lesion with pinpoint leakage at the borders of the
lesion in the late venous phase (Figure Ilb) were
perceived. EDI-OCT revealed an elevated dome-
shaped choroidal hyporeflective lesion, subretinal
fluid with a hyperreflective speckle, compression of
the choriocapillaris, hyperreflective alterations in the
outer retina, loss of the interdigitation and ellipsoid
zone (Figure ). A highly echogenic, plateau-shaped
choroidal mass was observed on B-scan US (Figure
V). The patient was diagnosed with CM secondary
to breast cancer and referred to the center where
she had previously received treatment. Written
informed consent was obtained from the patient
who participated in this study.

Figure Il FFA revealed: A) relative hypofluorescence in the
early venous phase; B) non-homogeneous dye leakage in the
middle and lower areas of the lesion with pinpoint leakage at
the borders of the lesion in the late venous phase.

Discussion

Metastasis is the most common intraocular
malighancy than primary cancers. These lesions are
the smallest metastases in the human body that can be
directly detected with a biomicroscope. Due toits rich
vascular supply and fenestrated choriocapillaris, the
uveal system is the primary ocular site for metastasis
in 99% of cases. Exactly 88% of uveal metastases
are observed in the choroid. Choroidal metastatic
lesions are localized in 80% of cases between the
equator and the macula, 12% at the macula, and 8%
between the equator and the ora serrata (3). The
choroid is one of the most vascularized tissuesin the
body, and 80%-85% of ocular blood flow reaches
the choroid. Short posterior ciliary arteries are



considered the entry route for uveal embolization
of metastatic cells. Some studies indicated that
the left eye was more frequently involved, and it
has been proposed that this is related to the more
direct path to the eye provided by the left common
carotid originating from the aorta (4). Optic disc (5)
and retina/vitreous (6) metastasis have also been
reported extremely rare.

Figure Il EDI-OCT revealed an elevated dome-shaped choroidal
hyporeflective lesion, subretinal fluid with a hyperreflective
speckle, compression of the choriocapillaris, hyperreflective
alterations in the outer retina, and loss of the interdigitation
and ellipsoid zone.

The incidence of CM has increased over the years due
to the improvement in diagnostic techniques and
the increase in the survival rate of patients due to
available treatments. However, the incidence of CMiis
higher than reported, probably due to underdiagnosis
in patients in poor general conditions. CM usually
manifests within 2 to 4 years of the diagnosis of
the primary tumor (7). Late presentation of uveal
metastasis is extremely rare (8).

Figure IV B-scan US revealed a highly echogenic, plateau-
shaped choroidal mass.

CM most commonly originates from primary
cancer of the breast (37%-47% of cases) and lungs
(20%-27% of cases). In a study conducted on 420
patients with uveal metastases, 34% had no history
of malignancy at the time of ocular diagnosis. In
patients with no known malignancy, the primary
tumor sites were breast (35%) and lung (7%); the
primary site could not be found in approximately
50% of patients. CMs in breast cancer are frequently
more bilateral (33%) and multifocal (32%) compared
to other primary neoplasms (3).

CM appears as creamy white, pale yellow, or
flat plateau-shaped masses with subretinal fluid.
Macrophages containing lipofuscin and changes in
the retinal pigment epithelium (RPE), which cause
brown pigmentation on the lesion, may result in a
“leopard skin” appearance. An orange color can
be seen in metastases originating from carcinoid
tumors and renal cell or thyroid carcinomas (4).

The most common symptom in patients with
CM is blurred vision due to macular involvement,
subretinal fluid, or exudative retinal detachment. Other
symptoms include photopsia, floater, metamorphopsia,
scotoma, and ocular pain. Ocular pain may develop
due to inflammation, tumor necrosis, neovascular
glaucoma, microscopic scleral involvement, and
invasion of the ciliary nerves. No symptoms are
observed in 13% of patients (3,4,9).

In differential diagnosis, amelanotic melanoma or
naevus, lymphoma, choroidal hemangioma, choroidal
osteoma, eccentric disciform process, and posterior
scleritis should be considered. CM can generally
be diagnosed by fundus examination, but auxiliary
diagnostic methods and tools should sometimes
be used. Furthermore, these diagnostic tools can
be beneficial in predicting the clinical course of
metastatic lesions.

FFA may help distinguish CM from choroidal
melanoma. In FFA, the lesion, which usually shows
relative hypofluorescence in the arterial filling and early
venous phase, gradually acquires hyperfluorescence
in the late venous phase. However, hyperfluorescence
is seen at earlier stages in amelanotic melanoma
and hemangioma, mostly in the form of spots.
CM also contains dilated retinal capillaries with a
pinpoint leakage at the tumor border in 74% of
cases, compared to melanoma in 16% of cases.



The double circulation pattern, mostly seen in
choroidal melanoma, is rare in CM (10). Indocyanine
green angiography shows a blockage in choroidal
fluorescence and irregular staining on the surface.
US allows the differentiation of metastases from
other intraocular masses, especially melanomas. On
A-scan US, the metastatic lesion shows a high initial
spike, moderate-high internal reflection, and a high
spike belonging to the sclera at the posterior border.
B-scan US demonstrates moderate to high acoustic
echogenicity. These findings differentiate choroidal
metastatic masses from uveal melanomas, which are
usually mushroom-shaped and show acoustic space
and choroidal excavation on US. The internal acoustic
reflectivity of choroidal hemangiomais higher thanin
choroidal metastatic lesions. CMs are generally small,
posteriorly located, and suitable for OCT imaging.
EDI-OCT may be more sensitive than US in evaluating
small metastatic tumors at presentation and after
treatment (11). Neoplasms that are 1 mm thick may
not be detected by US, but EDI-OCT can detect these
subclinical CMs (12). An irregular (lumpy-bumpy)
anterior contour, overlying choriocapillaris thinning,
plateau-shaped tumor, posterior shadowing, shaggy
photoreceptors, subretinal fluid with high reflective
speckles, thickening of RPE, loss of external limiting
membrane, abnormality of photoreceptors, and loss
of inner segment/outer segment junction are common
EDI-OCT imaging features of CM (11-13). The most
characteristic finding is an irregular “lumpy-bumpy”
anterior tumor surface of a metastatic lesion. Highly
reflective speckles in the subretinal fluid are thought to
be shedded photoreceptor outer segments. “Shaggy
photoreceptors” can describe the swelling and
elongation of the photoreceptors. Improvement of
shaggy photoreceptors has been reported in treated
patients with CM and is associated with the resolution
of subretinal fluid (11). While no blood flow within the
metastatic lesion and absence of pathological blood
flow at external retinal layers are observed in OCT-
angio imaging, a dense irregular vascular network
is observed in choroidal melanomas, hemangiomas,
and osteomas (14). It has been suggested that the
lack of blood flow within the metastatic lesion may
result from shadowing artifacts of the RPE on the
underlying tumor neovascularization or by a fringe
washout due to higher flow speed inside the tumor
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(4).

In conclusion, it should be remembered that visual
symptoms may be a sign of intraocular metastatic
lesions in patients with a history of malignancy. The
distinctive characteristics of choroidal lesions can
be better understood with multimodal imaging.
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Efficacy of Continuous Renal Replacement Therapy in Metformin Intoxication: Case
Report

ABSTRACT

Metformin-associated lactic acidosis is seen in conditions that disrupt haemodynamics such as renal
failure, hepatic failure, sepsis, septic shock or in acute poisoning. Since the mortality rate of metformin-
associated lactic acidosis is high, early diagnosis and treatment is important in reducing mortality.
Continuous renal replacement therapy is preferred especially in clinical conditions such as severe
metabolic acidosis with haemodynamic instability, intoxication, hyperkalaemia and volume overload.
In our patient with lactic acidosis due to metformin intoxication, we aimed to emphasise the efficacy
of continuous renal replacement therapy because of the lack of response despite two intermittent
haemodialysis and haemodynamic instability.

Keywords: Continuous renal replacement therapy, critical care, metformin, poisoning.

OZET

Metformin iliskili laktik asidoz bobrek yetmezligi, karaciger yetmezligi, sepsis, septik sok gibi
hemodinamiyi bozan durumlarda ya da akut zehirlenmelerde gorlir. Metformin iliskili laktik asidozun
mortalitesi yUksek oldugu icin erken tani ve tedavi mortaliteyi azaltmakta dnemlidir. Strekli renal
replasman tedavisi 6zellikle hemodinamik anstabilite ile seyreden ciddi metabolik asidoz, zehirlenme,
hiperkalemi, asiri volim yUkU gibi klinik durumlarda tercih edilmektedir. Metformin zehirlenmesine bagli
gelisen laktik asidozlu olgumuzda iki kez aralikll hemodiyaliz uygulanmasina ragmen yanit alinamamasi
ve hemodinamik anstabilitesi olmasi nedeniyle hastaya uygulanan sutrekli renal replasman tedavisinin
etkinligini vurgulamayi amacladik.

Anahtar Sézciikler: Metformin, strekli renal replasman tedavisi, yogun bakim, zehirlenme.
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Giris

Metformin bdbrek fonksiyonlari normal hastalarda
instlin direncinde ve Tip 2 diyabetik hastalarda
hiperglisemi icin ilk basamakta kullanilan biguanid
grubu oral antidiyabetiktir (1). Antihiperglisemik
bir ajan olup ancak tek basina kullanildiginda
hipoglisemiye neden olmaz (2). Metformin iliskili
laktik asidoz bdbrek yetmezligi, karaciger yetmezligi,
sepsis, septik sok gibi hemodinamiyi bozan durumlarda
ya da akut zehirlenmelerde goérulir (3). Laktik
asidozda bulanti, kusma, ishal gibi gastrointestinal
bulgular ve hipotansiyon gérulebilir. Metformin
iliskili laktik asidozun mortalitesi yUksek oldugu
icin erken tani ve tedavi mortaliteyi azaltmakta
onemlidir. Strekli renal replasman tedavisi (SRRT)
Ozellikle hemodinamik anstabilite ile seyreden ciddi
metabolik asidoz, zehirlenme, hiperkalemi, asiri
volUum yUkua gibi klinik durumlarda tercih edilmektedir
(4). Olgumuzda metformin zehirlenmesine bagli
gelisen laktik asidozda aralikl hemodiyaliz tedavisi
sonrasi uygulanan SRRT’nin etkinligini vurgulamay!
amacladik.

Olgu Sunumu

32 yasinda kadin hasta insulin direnci ve anksiyete
nedeniyle kullanmakta oldugu ilaclarini suisid amacli
alimindan (metformin 1000 mg [100 tablet] ve
medazepam 10 mg [20 tablet]) iki saat sonra acil
servise bulanti, kusma, uyku hali, sersemlik sikayetleri
ile basvurdu. Acil serviste hasta cok sayida ilac
aldidiicin slre bir saatin Uzerinde olsa da orogastrik
lavaj ve aktif koémur (1 gr/kg), pantoprazol (40 mg
intraven®z) ve ondansetron (4 mg intraven6z)
uygulandi. Laboratuvar degerlerinde Glukoz: 76
mg/dL, kreatinin: 0,8 mg/dL - Arteriyel kan gazinda
(AKG); pH: 7,30 PO,: 30,5 mmHg PCO,: 41,4mmHg
HCO,: 22,4 mmol/L Laktat: 3,5 mmol/L olarak
saptandi (Tablo | ve Tablo II). Hastanin takibinde
metabolik asidoz, laktat artisi olmasi nedeniyle (Tablo
[, preHD) acil yogun bakima alinarak hemodiyaliz (HD)
uygulanmasi planlandi. Dért saat, antikoagilansiz
200 ml/dk pompa hizi ile HD yapildiktan sonra
AKG’de metabolik asidoz ve laktat dizeyi yiksekligi
devam etti (Tablo |, post1HD). Hemodiyaliz sonrasi
takiplerinde AKG'de pH: 7,16 PO,: 33,3 mmHg PCO,,
40,9 mmHg HCO,: 13 mmol/L Laktat: 27 mmol/L
olmasi nedeniyle tekrar nefroloji kliniginin énerileri

alinarak ikinci kez HD planlandi. 280 ml/dk akim
hizi ve heparinli (6000 U) alti saatlik HD sonrasi
hastanin kontrol AKG’de, asidoz dizelmedi ve laktat
dizeyi normalin ¢cok Uzerinde seyretmeye devam
etti. Bunun Uzerine nefroloji klinigi énerisi ile hasta
anestezi yogun bakim Unitesine alinarak, SRRT
uygulanmasina karar verildi. (Tablo I, post2HD)

Tablo | Hastanin acil, HD ve SRRT tedavileri strecindeki kan
gazi degisiklikleri

Acil | preHD | Post1HD | Post2HD | postSRRT | sonAKG
pH 7,30 7,10 76 719 745 7,48
PO, 30,5 | 48,6 33,3 45,6 40,5 38,9
(mmHg)
PCO, 4,4 | 388 40,9 29,7 42,9 51,2
(mmHg)
Laktat 35 1,2 22 27 3] 1,1
(mmol/L)
HCO, 22,4 | 14,6 13 12,5 30 35
(mmol/L)
Glukoz 73 149 72 72 105 120
(mg/dL)

Tablo I: Acil: Hastanin Acil servise gelis degerleri. preHD:
Hemodiyaliz tedavisinden 6nceki degerler. Post.1HD: Birinci
Hemodiyaliz tedavisi sonrasi degerler. Post.2HD: ikinci
Hemodiyaliz tedavisi sonrasi degderler. postSRRT: SRRT sonrasi
degerler. sonAKG: Hastanin taburcu edilmeden énceki kan
gazi degerleri.

Hasta yogun bakima spontan solunumda, bilinci
acik, Glasgow koma skoru (GKS): 15 olarak getirildi.
Acil yogun bakim takibinde hipotansif seyrettidi
(TA: 67/35 mmHQ) icin norepinefrin inflizyonu
uygulanmaktaydi. Monitérize edilen hastanin vital
bulgulari TA: 94/56 mmHg, Nabiz:90/dk, SpO,: %99
olarak saptandi ve Glukoz: 96 mg/dL olarak 6l¢uldU.
Sag femoral venden cift IGmenli 12F x 20 cm ikinci
HD kateteri takildi.

Nefroloji kliniginin 6nerileri dogrultusunda SRRT
tedavisi baslandi ve antikoagUlasyon amacli sitrat
kullanildi. Cihazdan ve hastadan alinan kan gazi
kontrolleriile iyonize kalsiyum diizenlendi. Baslangictan
iki saat sonra alinan kan gazinda hasta serumunda
iCa (HiCa) dizeyi: 0,76 oldugu icin kalsiyum inflizyon
hizi %10 artirildi. Filtredeki iCa (FiCa) dlzeyi: 0,20
oldugu icin sitratli pompa hizi 0,3 mmol/L azaltildi.
iki saat sonraki kan gazinda HiCa: 0,85 geldigi icin
kalsiyum inflzyonu %5 artirildi. FiCa: 0,27 yani hedef
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aralikta oldugu icin degisiklik yapilmadi. Devaminda
4 saat araliklarla cihazdan ve hastadan alinan kan
gazlarinda HiCa ve FiCa dizeyleri hedef aralikta
oldugu icin degisiklik yapiimadan takip edildi. (HiCa
hedef araligi: 1-1,2 mmol/L, FiCa hedef araligi: 0,25-
0,35 mmol/L)

Tablo Il Hastaya ait laboratuvar degerleri

Glu | BUN | Krea | ALT | AST | Ca Na K | CRP | PCT
Acil 76 10 0,84 | 10 24 138 | 4 <2
YBU 88 6 1,05 | 30 | 68 138 | 33| <2 | 33
preSRRT 86 9 154 | 34 | 39 | 76 | 138 | 34
SRRT 105 16 1,54 35 | 55 | 94 | 134 | 34 | 376

postSRRT | 145 14 1,22 30 38 | 6 | 134 | 35 | 837 | 0]5

Taburcu 127 15 092 | 24 19 8,7 | 137 3

Tablo II; Glu: Glukoz, BUN: Kan Ure Azotu, Krea: kreatinin,
ALT: Alanin transaminaz, AST: Aspartat transaminaz, Ca:
Kalsiyum, Na: Sodyum, K: Potasyum, CRP: C-reaktif protein,
PCT: Prokalsitonin, YBU: Yogun Bakim Unitesi, preSRRT: SRRT
oncesindeki degerler, SRRT: Surekli Renal Replasman Tedavisi,
postSRRT: SRRT sonrasindaki degerler.

Yaklasik olarak 16 saat SRRT yapilan hastanin
kontrol AKG sonuclari giderek dizeldi. Uygulanan
SRRT sonlandirldiginda, kan gazi degerleri normal
sinirlarda bulunurken laktat dizeyinde anlamli bir
dasis goruldd (Tablo I, postSRRT). Vital bulgulari
ise TA: 99/63 mmHg, Nb: 92/dk, SpO,: %99 olarak
saptanirken kan Glukoz degeri 105 mg/dL olarak
Olctldd. Yatisinin ikinci glintinde norepinefrin inflizyon
dozu azaltilarak kapatildi. Hasta yogun bakim
Unitesinde U¢ gun kaldi. Yogun bakim stresince
GKS:15 puandaydi. Sivi tedavisi serum fizyolojik
inflzyonu ile yapildi. Servis takibinde taburculuk
oncesi kan gazi degerleri normal sinirlarda ve laktat
duzeyi 1,0 mmol/L olarak bulundu (Tablo I, sonAKG).
Vital bulgulariise TA: 92/61 mmHg, Nb: 91/dk, SpO.:
%95 olarak saptandi ve kan Glukoz degeri 120 mg/dL
olarak 6lctldi. Hasta sifa ile taburcu edildi. Tedavi
strecindeki klinik ve laboratuvar verilerinin akademik
amacl bir yazida kullaniimasi icin hastadan onam
alindi.

Tartisma
Metformin iliskili laktik asidoz bdbrek ve karaciger

yetmezligi gibi komorbid durumlarin disinda daha
cok akut zehirlenmelere bagdli ortaya cikmaktadir.
Yapilan calismalarda da gosterildigi Gzere kan gazi ve
laktat degerlerinin mortalitede etkili olmasi nedeniyle
laktik asidozun prognozu kot seyretmektedir (3,5).
Olgumuzu kabul ettigimizde kan gazi degerleri
normal olsa da kisa bir stirede laktat dlzeyi (27
mmol/L) yUkseldi. Ancak SRRT tedavisi ile AKG
ve laktat dizeyi normal seviyelere geriledi. Hasta
yogun bakim Unitesinden servis katina devredildigi
zaman kan gazi degerleri normal araliga gerilemisti
ve laktat duzeyi 1,1 mmol/L olarak hasta taburcu
edildi.

Metformin tek basina kullanildigi durumlarda
hipoglisemi gérilmez ancak diger antidiyabetiklerle
kullanildiginda hipoglisemi gérulebilmektedir. Akut
metformin zehirlenmelerinde diger durumlari da
dustnerek hipoglisemi acisindan kan sekeri takibi
Onerilir (2). Hipoglisemi acisindan yakin takip edilen
olgumuzda hipoglisemi saptanmadi.

Zehirlenmelerde suda ¢dziinebilen ve proteine
baglanmasi distk oranda olan ilaclar RRT ile
temizlenebilmektedir. Bircok antibiyotigin asiri
alimlarinda bu yéntem basarili olmaktadir (6).
Olgumuzda asiri dozda alinan metformin plazma
proteinlerine ihmal edilebilir dizeyde baglandigindan
RRT ile plazmadan uzaklastirilabilir. Metformin
zehirlenmelerinde laktat diizeyi>15 -20 mmol/L ve
pH<7,00 - 710 ise, hastada sok bulgulari varsa ve
destek tedavilerinin yetersiz kaldigi hastalarda renal
replasman tedavisi (RRT) dustntlmelidir. Oncelikle
aralikli HD tercih edilmeli ancak hemodinamik olarak
stabil olmayan hastalarda SRRT uygulanmalidir (7).
Olgumuzda da iki seans hemodiyaliz sonrasinda
bilin¢c diizeyinde anlamli bir degdisiklik gérilmemesine
ragmen laktat seviyesinin 20’nin Uzerinde, kan gazinda
pH degerinin 7,19 gelmesi ve norepinefrin inflizyonu
uygulanmasina ragmen kan basinci degerlerinin
dustk seyretmesi Gzerine SRRT tedavisine gecilmesi
uygun gérulda.

Kanama riski olmamasi, daha uzun filtre 6mrU
saglamasi ve heparine gbre daha glvenli hasta
takibi yapmamizi sagladigi icin SRRT’yi sitrat
antikoagulasyonu ile yapmayi tercih ettik (8). Sitrat
antikoagulasyonu artmis kanama riskinde, heparin
iliskili trombositopenide ve hiperkalsemide tercih
edilebilmektedir. Heparin kullanimi ile ortaya ¢ikan

388




Efficacy of Continuous Renal Replacement Therapy in Metformin Intoxication: Case Report %S_—,T HMJ -

hiicresel ve enzimatik mekanizmalarda 6ngorilemeyen  dnerildigi, 6zellikle hemodinamisi anstabil ve hipotansif
bir doz-etkiiliskisi proinflamatuvar ve antiinflamatuvar  hastalarda SRRT kullaniminin fayda saglayacadi
yolaklarda zararli olabilecek ve tahmin edilemeyen belirtiimektedir. Olgumuzda da bu sekilde hizl bir
girisimlere neden olabilmektedir. Heparin hastanin  klinik diizelme elde edildigi kanaatindeyiz.
kanama riskini artirirken, hastada kullanilan diyaliz
devresinin dmrini de kisalttigi belirtilmektedir (9).
Olgumuzun hemodinamik olarak stabil olmamasi,
sok bulgularinin ve eslik eden metabolik asidoz
tablosunun varlidi nedeniyle hastaya sitratll SRRT
uygulamaya karar verildi. Ayrica yapilan calismalarda
sitrat ile diyaliz devresi ®mri daha uzun, kanamanin
daha az ve kan transflizyonu ihtiyacinin da daha az
oldugu belirtilmistir (9).
Sarekli RRT uygulamalarinda sitrat kullanimi,
cerrahi uygulanan hastalarda, genc hastalar ve sepsisli
hastalarda ve ileri derecede organ yetmezligi olan
hastalarda daha yararli bulunmustur (9). Olgumuz da
genc hastaydi, organ yetmezligi olmamasina ragmen
tedavinin baslangicinda uygulanan hemodiyaliz
tedavilerine ragmen laktat dizeyi normalin ¢cok
Ustinde seyretti. Bu nedenle sitratli SRRT’nin daha
etkili olacagdi dustnald.
Ayrica siddetli metabolik asidozu (pH<7,10 -
7,20) olan hastalara sodyum bikarbonat tedavisi
Onerilmektedir. Ancak hipokalsemi, hipernatremi,
laktat artisi gibi dezavantajlari g6z ardi edilmemelidir.
Laktat metabolize edildiginde bikarbonat olusturdugu
icin laktik asidoza neden olan asil sebep dizeltilirse
sodyum bikarbonat tedavisine gerek kalmamaktadir
(10). Olgumuzda siddetli asidemi gértlmedidi icin
erken dénemde HD ve sonrasinda SRRT uygulanmasi
ile asidoz tablosu sodyum bikarbonat uygulamadan
kontrol altina alinabilmistir.

Sonug¢

Tip 2 diyabet ve insllin direncinde tek basina
ya da diger antidiyabetiklerle kombine olarak
kullanilan metforminin daha cok akut zehirlenmede
ve diger komorbid durumlarin varhiginda laktik
asidoz olusturma potansiyeli vardir. Cok yuksek
laktat seviyelerinde, destek tedavilerine ragmen
devam eden sok bulgulari olan hastalarda SRRT
dustndlmelidir. Ayrica zehirlenme vakalarinda diger
nedenleri ekarte edip erken tani koymak, dogru tedavi
yontemleri uygulamak mortaliteyi Snemli derecede
azaltmaktadir. Metformin zehirlenmelerinde literatiirde
ciddi asidemi ve laktik asidozda RRT kullaniminin
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Pneumomediastinum Mistaken as Angioedema: Case Report

ABSTRACT

Pneumomediastinum and massive subcutaneous emphysema are clinical conditions that can occur during
head and neck surgeries, bronchoscopy and tracheostomy, after thoracic trauma, rarely during dental
procedures and sometimes spontaneously. Patients often present with symptoms such as swelling of
the face, neck and sometimes the whole body, difficulty swallowing, shortness of breath, chest pain and
skin crepitus. These findings usually develop suddenly and sometimes may occur within hours or days.
A 48-year-old man is applies to the hospital with complaint chest pain due to a fall in the garden. If no
pathology is thought to be present as a result of the X-ray, the patient is prescribed ibuprofen for pain
relief and discharged. Patient who presents with what appears to be angioedema after taking ibuprofen
is found to have pneumomediastinum. In the cases mentioned in the report and initially thought to be
angioedema, seeing that the lips are not swollen and feeling subcutaneous crepitation, i.e. even just
inspecting and palpating the patient, will distract the clinician from angioedema in a few seconds and
direct him/her to the correct diagnosis and perform examinations in the direction of pneumomediastinum.
Keywords: Angioedema, blunt trauma, emergency medicine, pneumomediastinum, thoracic surgery.

OZET

Pnémomediastinum ve masif subkutan amfizem bas ve boyun ameliyatlari, bronkoskopi ve trakeostomi
gibi girisimler sirasinda, toraks travmasi sonrasinda, nadiren dental islemler sirasinda ve bazen de spontan
olarak ortaya cikabilen klinik durumlardir. Hastalar siklikla ylz, boyun ve bazen tim vicutta sislik, yutma
guclagu, nefes darligl, gd6gus agrisi ve ciltte krepitus gibi semptomlarla basvururlar. Bu bulgular genellikle
aniden gelisir ve bazen saatler veya gunler icinde ortaya cikabilir. 48 yasinda erkek hasta bahcede dismeye
bagli gdgus kafesinde agri sikayeti ile hastaneye basvurur. Cekilen réntgen sonucunda herhangi bir
patoloji olmadigi distinilen hastaya adri kesici olarak ibuprofen recete edilir ve taburcu edilir. ibuprofen
aldiktan sonra anjiyoddem klinidi ile basvuran hastada pndmomediastinum oldugu tespit edilir. Vakada
bahsedilen ve ilk etapta anjio6dem distnilen durumlarda dudaklarin sismediginin gértlmesi ve cilt alti
krepitasyonunun hissedilmesi, yani hastanin sadece inspeksiyon ve palpasyonla muayene edilmesi bile
birka¢ saniye icinde klinisyeni anjioddemden uzaklastirip dogru taniya yénelmesini ve pnémomediastinum
yoninde tetkikler yapmasini saglar.

Anahtar Sézciikler: Acil tip, anjioddem, gdgus cerrahisi, kiint travma, pndmomediastinum.




Introduction

Pneumomediastinum and massive subcutaneous
emphysema are clinical conditions that can occur
during head and neck surgeries, bronchoscopy and
tracheostomy, after thoracic trauma, rarely during
dental procedures and sometimes spontaneously
(1,2). Patients often present with symptoms such
as swelling of the face, neck and sometimes the
whole body, difficulty swallowing, shortness of
breath, chest pain and skin crepitus (3). In patients
presenting with such complaints, a differential
diagnosis of other clinical conditions, many of which
are life-threatening, such as angioedema, allergic
reactions, cellulitis, and myocardial infarction, should
be made. Feeling crepitus in the swollen parts of
the body and preserving the lips despite swelling
of all areas of the face are pathognomic in terms of
subcutaneous emphysema (4). If there is a history of
new drug use in the application of such cases, the first
diagnosis that comes to the clinicians’ mind is usually
angioedema and glucocorticoid, antihistamine and
oxygen therapy are the first treatment options. Since
angioedema is life-threatening, rapidly progressive
condition that affects the airway, and is diagnosed by
clinical evaluation. Clinicians must protect the airway
and then initiate antihistamine, glucocorticoid, and
epinephrine treatments. There is no routine imaging
technique to diagnose classic angioedema cases,
except for patients who complain of abdominal
pain due to hereditary angioedema (5). For this
reason, inexperienced clinicians may have difficulty
in diagnosing pneumomediastinum before imaging
techniques. In this case report, a case of traumatic
pneumomediastinum, which was thought to be
angioedema based on clinical evaluation and was
referred to a higher center with this preliminary
diagnosis, will be presented.

Case Presentation

A 48-year-old man is applied to the hospital
with chest pain due to a fall in the garden. He had a
history of hypertension. In his history, it was learned
that while he was doing gardening, he tripped and
fell on a stone to the right. A posteroanterior chest
radiography was taken for the patient whose vital
signs were within normal limits (Figure 1a).

Figure I: A. Chest radiograph at initial presentation B. Image
of edema on the face of a patient who cannot open his eyes
spontaneously C. Traumatic rib fracture (red arrow) D. Traumatic
pneumothorax (red arrow)

The patient, whom no pathology was considered
as a result of the X-ray, was prescribed ibuprofen as
an analgesic and discharged from the emergency
department. The next day, the patient applied to the
same hospital with complaints of sudden swelling in
the face, eyes and neck, and shortness of breath. The
patient, who states that his complaints started after
taking an ibuprofen tablet, was considered to have
angioedema, and glucocorticoid and antihistamine
treatment was started, and he was referred to our
hospital’s emergency department by ambulance with
the preliminary diagnosis of angioedema. When the
patient was admitted to the emergency department
of our hospital, his general condition was fair-good,
he was conscious, oriented and cooperative. There
was swelling all over his face and neck, so he could
not open his eyes spontaneously (Figure Ib). His vital
signs were, blood pressure: 140/90 mmHg, pulse: 94/
min, temperature: 36,5 °C, respiratory rate: 16/min,
Sp02:94% on room air. According to the anamnesis
taken from the patient’s relative, it was learned that
the patient fell the day before, he was given painkillers
because he had pain in the chest area, and today,
after using the medicine, he suddenly developed
swelling in the body and shortness of breath. On
physical examination, there was crepitus on the
edematous area on the face and neck, there was no



edema on the lips, there was no uvula edema, lung
sounds were deep, no rhonchi were heard, other
system examinations were normal. In the tomography
scans performed with the preliminary diagnosis of
traumatic pneumomediastinum, the patient showed
rib fracture due to trauma (Figure Ic), pneumothorax
(figure Id), and pneumomediastinum and widespread
subcutaneous emphysema (Figure II). The patient
was consulted with thoracic surgery for chest tube
application, observation and continuation of the
treatment, and was admitted to the hospital.

Figure Il Pneumomediastinum and widespread subcutaneous
emphysema

Discussion

Pneumomediastinum, by definition, means the
presence of air in the mediastinum. Its mechanism can
be explained by the passage of air from the airways,
lungs or digestive organs to this area. Etiology can
be divided into spontaneous pneumomediastinum,
which is more likely to be seen in smokers, and
secondary pneumomediastinum, which occurs
after triggering by the iatrogenic causes, trauma or
chronic diseases (6). The most common symptom
at presentation is chest pain, which is located in the
retrosternal region, followed by shortness of breath
and subcutaneous emphysema. Even if patients
appear well, anxiety, tachypnea, and tachycardia may
be detected during clinical evaluation (7). Although
chest radiography is usually sufficient for diagnosis;
Itis useful to perform computerized tomography to
determine the degree of pneumomediastinum, to
confirm whether pneumothorax is accompanied in the
presence of widespread subcutaneous emphysema,
and in suspicious cases when the diagnosis cannot
be clearly made with chest radiography (6). After
diagnosis, patients should be kept under observation
in the hospital for at least 24 hours with bed rest,
analgesia, oxygen support, if necessary, antibiotics
to prevent mediastinitis, and chest radiography for

follow up. Additionally, a chest tube should be applied
in the presence of pneumothorax (7). Although
angioedema and pneumomediastinum show serious
similarities clinically, the most practical way to
differentiate is to know that the lips are not swollen
in pneumomediastinum and to feel subcutaneous
crepitation when we touch the patient (8).

Pneumomediastinum is a serious clinical condition
in addition to rib fracture and pneumothorax in
patients with isolated thoracic trauma or multitrauma
involving the thorax. Although it is easy to make a
diagnosis in cases where widespread subcutaneous
emphysema is observed immediately after trauma,
it should not be forgotten that it may develop hours
or days after the trauma and that the clinician may
be misled by mentioning the patient’s medicine use
history, as in the case example. In the case example,
although the chest X-ray taken on the first day does
not show any obvious pathologies such as air density
in the mediastinum, pneumothorax, rib fracture, when
examined carefully, subcutaneous air density is seen
near the neck (Figure 1a), and this is the information
that can be used as a clue for doctors who works in
centers without tomography. In such cases, seeing
that the lips are not swollen and feeling subcutaneous
crepitation, that is, examining the patient only with
inspection and palpation, allows making the correct
diagnosis within a few seconds.
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Dear Editor,

I am writing to offer my opinion and reflection
on the article titled “Evaluation of Spleen with
Ultrasonography: Single Measurement or Volume
Detection” authored by Olga Metin and Defne
Gurbuz, published in Hitit Med J 2023;5(2): 90-94(1).
The study presents a thorough investigation into
the relationship between splenic dimensions and
volume among patients attending gastroenterology
outpatient clinics. While the study demonstrates
methodological integrity and provides valuable
insights, several areas merit critical examination.

The methodology employed in the study, which
involved ultrasonographic measurements conducted
by a single skilled radiologist, ensures consistency
and reduces inter-observer variability. However, the
sample size of 245 patients, while not insignificant,
may limit the generalizability of the findings. This
limitation is particularly notable given the exclusion
of individuals with known conditions that may induce
splenomegaly, narrowing the applicability of the
results to a broader clinical population. The study’s
findings reveal significant correlations between
splenic volume and factors such as height, weight,
waist circumference, and body surface area (BSA),
alongside a negative correlation with age. These results
are consistent with existing literature, emphasizing
the influence of anthropometric factors on splenic
size (2). However, relying solely on correlation
coefficients without deeper multivariate analysis
could overlook potential confounding variables
impacting these relationships.

Moreover, the observation of higher splenic volume
in male patients compared to females, while aligning
with some previous studies, lacks a comprehensive
exploration of hormonal influences or lifestyle factors
contributing to these differences. A more nuanced
discussion on the biological underpinnings of gender
disparities in splenic volume would strengthen the
argument. The inverse relationship between splenic
volume and age, though noteworthy, lacks exploration
into the physiological mechanisms driving this
change. An investigation into the role of aging on
spleen functionality alongside volumetric changes
would provide a more comprehensive understanding
of the clinical implications of this finding. While the
use of the prolate ellipsoid formula for calculating
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splenic volume is well-established, acknowledging
the limitations of ultrasonography as an operator-
dependent technique is crucial. Future research should
compare these findings with measurements obtained
via more operator-independent modalities like CT
or MRI to validate the accuracy and consistency of
ultrasonographic assessments (3).

The discussion on racial and ethnic differences
in spleen size and volume is pertinent, yet the
article could delve further into socioeconomic and
environmental factors influencing these metrics
(4). Considerations of variations in diet, physical
activity, and access to healthcare would enrich the
discussion. In summary, while the article provides
valuable insights into the relationship between
splenic volume and anthropometric factors, a
deeper exploration of physiological, hormonal, and
environmental influences is warranted. Additionally,
expanding the study to include a larger and more
diverse population, alongside comparisons with other
imaging modalities, would enhance the robustness
and applicability of the findings.
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Response From Editor:

The spleen plays a critical role in maintaining overall health.
It is mobile and its shape and position vary considerably
among healthy individuals, which can complicate accurate
measurement of its size and the interpretation of splenic
conditions on different imaging modalities. Splenic size may
differ depending on age, gender, body mass index, and racial
differences. Metin & Gurbuz investigated the relationship
between splenic dimensions and volume among patients
attending gastroenterology outpatient clinics and concluded
that splenic volume measurements correlated with width of
spleen, and decreased with age, and was correlated with body
surface area and weight. And herein, Sakarie Mustafe Hidig
pointed out some potential confounding factors which might
impact these relationships; mainly the sample size, need of
deeper multivariate analysis, potential effects of hormonal
influences, lifestyle, socioeconomic and environmental factors.
Ultrasound is a non-invasive, low-cost method for assessing
the spleen without ionizing radiation, capable of detecting
various abnormalities. However, defining standards for spleen
via sonography is challenging. This study of Metin & Gurbuz
and fine contribution of Sakarie Mustafe Hidig will guide to
the design of future prospective, multicenter, randomized,
robust studies.

Ass. Prof. Dr. Tolga Dizenli (Editor of HMJ)






