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ARASTIRMA MAKALESI / RESEARCH ARTICLE

Efficacy and Safety of Topical Dapsone Versus Topical
Tetracycline in Mild to Moderate Acne Vulgaris:

A Retrospective Analysis

Hafif ve Orta Siddette Akne Vulgariste Topikal Dapsona Karsi Topikal Tetrasiklinin Etkinligi ve

Glivenligi: Retrospektif bir Analiz

Sabir Hasanbeyzade

Dermatology and Venerology Department, Hitit University Erol Olcok Training and Research Hospital, Corum, Tiirkiye

ABSTRACT

Aim: In this study, we compared the efficacy and side effects of
topical 7.5% dapsone and 3% tetracycline in patients with mild
and moderate acne.

Material and Methods: The hospital’s clinical Ethics Committee
approved the study. A total of 100 subjects aged 12-40 were en-
rolled in the study, and each group contained 50 subjects who
applied to the dermatology clinic with the complaint of acne from
01.09.22 to 30.11.22, were diagnosed with mild and moderate
acne and were treated with topical 7.5% dapsone or 3% tetracy-
cline for at least 12 weeks.

Results: A statistically significant difference was found between
the 2 groups regarding acne scores and lesion numbers at the end
of the treatment (p=0.006 for acne score, 0.002 for open comedo-
nes and <0.001 for other types of lesions). There was also a sig-
nificant difference between the 2 groups regarding patients with
an acne score of 0 or 1 after 12 weeks of treatment (p=0.007). At
the end of the first month, there was a difference between the 2
groups regarding erythema, dryness and burning/stinging side ef-
fects (respectively p=0.009, 0.009 and <0.001).

Conclusion: Our results suggest that topical 7.5% dapsone is ef-
fective in treating mild to moderate acne and is safe in terms of
side effects compared to topical 3% tetracycline.

Key words: fopical dapsone; acne and dapsone; tetracycline and dapsone;
topical tetracycline

Introduction

Acne vulgaris (AV) is a chronic inflammatory disease
of the hair follicle and sebaceous glands'. The preva-
lence of acne is 12% in women and 4% in men?. Since
sebaceous glands are more common in places such
as the face, pectoral region and back, acne is also an

OZET
Amag: Biz bu calismada hafif ve orta siddetli akne hastalarinda7,5
dapson ve3 tetrasiklin’in etkinlik ve yan etkilerini karsilastirdik.

Gerec ve Yoéntem: Calisma hastanenin Etik Kurulu tarafindan
onaylandi. Calismaya sivilce sikayetiyle 01,09,22-30,11,22 tarihle-
ri arasinda dermatoloji poliklinigine basvuran, hafif ve orta siddetli
akne tanisi alan ve tedavisinde7,5 dapson veya3 tetrasiklin kullani-
lan, 1240 yas arasinda, her grupta 50 hasta olacak sekilde toplam
100 hasta alindl.

Bulgular: ki grup arasinda tedavi sonundaki akne skorlan ve lez-
yon sayilar acisindan istatistiksel anlamli fark bulundu (akne skoru
icin p=0,006, acik komedonlar icin 0.002 ve diger tiim lezyon tipleri
icin <0,001). Ayni zamanda 12 haftalik tedavi sonunda akne skoru
sifir ve bir olan hastalar acisindan da gruplar arasinda anlamli fark
vardi (p=0,007). Tedavinin 1. ayinin sonunda iki grup arasinda eri-
tem, kuruluk ve yanma/batma hissi agisindan fark bulundu (sirasiyla
p=0,009, 0.009 and <0,001).

Sonug: Bizim sonuglanimiz hafif ve orta siddetli akne tedavisinde
topikal3 tetrasiklinle karsilastirmada topikal7,5 dapsonun daha et-
kili ve yan etkiler agisindan daha glivenli oldugunu géstermektedir.

Anahtar kelimeler: akne ve dapson; tetrasiklin ve dapson; topikal dapson;
topikal tetrasiklin

effective factor in social life and has psychological in-
teractions®. Acne treatment can be summarized under
3 main headings as topical treatments, systemic anti-
biotics and systemic isotretinoin. Topical tetracycline
has both antimicrobial and anti-inflammatory prop-
erties. Dapsone (4-amino 4-diphenyl sulfone), which

lletisim/Contact: Sabir Hasanbeyzade, Dermatology and Venerology Department, Hitit University Erol Olcok Training and Research Hospital, Corum,
Tiirkiye  Tel: 0552 63729 39 o E-mail: dr.sabir.hasanov@gmail.com e Gelis/Received: 31.10.2023 » Kabul/Accepted: 23.12.2024

ORCID: Sabir Hasanbeyzade: 0000-0002-8774-3362

Kafkas J Med Sci 2025; 15(1):1-5
doi: 10.5505/kjms.2025.65872


mailto:dr.sabir.hasanov@gmail.com

shows its effect by competitively inhibiting dihydrop-
teroate synthetase against para-aminobenchoic acid, is
a drug from the sulfone group discovered in 1908 and
has both anti-inflammatory and antimicrobial activi-
ty*. It is known to inhibit neutrophil chemotaxis by
different pathways” . This study compared the efficacy
and side effects of topical 7.5% dapsone and topical 3%

tetracycline in patients with mild and moderate AV.

Material and Methods

Ethics Approval

Our study was approved by the clinical research ethics
committee.

Study Design

The study was conducted retrospectively by scanning pa-
tient files. The files of the patients aged 12—40 years who
applied to the dermatology outpatient clinic with the
complaint of acne between 01.09.2022 and 30.11.2022
were diagnosed with mild and moderate AV, had
Investigator’s Static Global Assessment (ISGA) scores
between 2—4 and was treated with topical 7.5% dapsone
or topical 3% tetracycline (drugs were administered only
once a day) were included in the study. Those younger
than 12 and older than 40 years, those with nodulocys-
tic acne and severe acne, those who received other acne
treatments and those who had facial treatments (ener-
gy-based device, peeling, dermabrasion, epilation, etc.)
in the 3 months before the first examination, and those
who used systemic corticosteroid, retinol-containing or
acidic cosmetic products were not included in the eval-
uation. A hundred patient files were evaluated, with 50
patients in each group. In our study, we used informa-
tion such as demographic characteristics in the patient
files, ISGA scores before treatment and at the end of
each month during 12 weeks of treatment, the number
of non-inflammatory lesions, including open and closed
comedones, the number of inflammatory lesions includ-
ing papules and pustules, and side effects and severity
scores (0-none, 1-mild, 2-moderate, 3-severe) at the end
of each month control. Patients with an ISGA score of 0
or 1 at the end of treatment were considered “recovered
patients” or “clinical success.”

Examination of the patients, determination of the se-
verity of the disease, treatment and follow-up were per-
formed by the same doctor (S. H.). Treatment was not
discontinued in any of the patients in the study due to
side effects.

Kafkas J Med Sci 2025; 15(1):1-5

Statistics

Data were entered in the software IBM Statistical
Package for Social Sciences (SPSS) program version
25 (IBM® Corp., Armonk, NY, USA) and this pro-
gram was used for statistical analysis. Discontinuous
variables were expressed in numbers and percentages,
while continuous variables were expressed in mean
+/- standard deviation. P value <0.05 was considered
statistically significant. Chi-squared test was used to
investigate independent variables for discontinuous
variables. Whether the groups conformed to normal
distribution in terms of continuous variables was as-
sessed using the Kolmogorov-Smirnov test, and The
Wilcoxon test was used when investigating dependent
groups in terms of variables that did not conform to
the normal distribution, and the Mann Whitney U
test was used when investigating independent groups.

Results

A hundred patients were included in the study, with
50 patients in each group. The age was 23.94 +/-7.78
years in the group using dapsone, while it was 22.70
+/- 8.38 years in the group using tetracycline. There
were 32 male patients in the study, 19 (38%) in the
dapsone group and 13 (26%) in the tetracycline group.
There was no statistically significant difference be-
tween the groups regarding age and gender (p=0.357
and 0.198, respectively). Detailed demographic data

are shown in Table 1.

Table 1. Demographics and general data

Dapsone (n=50)  Tetracysline (n=50)

Age (years, mean = sd) 23.94+7.78 22.70+8.38
Gender (n / %)

Male 19/38 13/26
Female 31/62 37/74
Initial ISGA values (mean = sd) 2.74+0.72 2.84+0.65
2 (n /%) 21/42 15/30
3(n/%) 21/42 28/56

4. (n /%) 18/16 714
Initial NNL' (mean = sd) 40.84+9.83 43.90+9.45
Open comedone 10.52+2.89 11.66+3.47
Closed comedone 30.32+7.10 32.24+6.38
Initial NIL2 (mean + sd) 35.58+6.29 37.84+7.48
Papule 13.24+1.76 13.84+2.39
Pustule 22.34+4.63 23.40+4.60
Initial TNL® (mean =+ sd) 76.44+15.94 81.16+15.12

TNNL-Number of noninflammatory lesions, 2NIL-Number of inflammatory lesions, 3TNL-Total
number of lesions.



Table 2. Investigator’s Static Global Assessment scores, clinical cure
rates, lesion counts, and percentile reductions at the end of treatment

mean + sd Dapsone Tetracycline
ISGA 1+0.90 1.54+1.01
Percentage reduction 65+30.45 46+36.51
Clinical success (n / %) 38/76 25/50
NNL 9.30+10.56 18.30+10.13
Percentage reduction 78.43+22.93 57.36+24.64
Open comedone 3.08+3.15 5.10+3.38
Percentage reduction 72.62+26.54 56.16+27.03
Closed comedone 6.22+7.54 13.20+7.60
Percentage reduction 80.38+22.23 57.84+26.14
NIL 6.86+8.38 12.90+8.27
Percentage reduction 81.80+21.39 63.74+27.03
Papule 2.98+3.42 5.44+3.35
Percentage reduction 78.32+23.92 59.86+26.51
Pustule 3.84+5.19 7.46+5.41
Percentage reduction 83.97+20.95 65.85+29.57
TNL 16.16+18.81 31.20+17.60
Percentage reduction 79.99+22.04 60.61+24.21

There was no statistically significant difference be-
tween the 2 groups in terms of ISGA values, open and
closed comedones, non-inflammatory lesions, papules,
pustules, inflammatory lesions and total lesions before
the treatment (p:O.400, 0.095, 0.181, 0.100, 0.111,
0.151, 0.066 and 0.091, respectively, Table 1).

When each group was investigated in terms of pre—
and post-treatment ISGA values, open and closed
comedones, non-inflammatory lesions, papules, pus-
tules, inflammatory lesions and total lesion counts,
statistically significant differences were found for each
group separately in terms of ISGA values and all lesion

types (p<0.001 for all).

When the 2 groups were compared in terms of ISGA
values and percent decrease in ISGA values at the end
of treatment, a statistically significant difference was
found between the groups (p=0.006 and 0.005, re-
spectively), and the decrease was greater in the dapsone
group. Likewise, it was also examined whether there
was a difference between the groups in terms of the
number of lesions and the percentage decreases in the
number of lesions, and a statistically significant differ-
ence was found between the groups (p=0.002 for open
comedones, p<0.001 for others). The reduction in le-
sions was more common in the group using dapsone.
Data on this subject are detailed in Table 2.

Patients with an ISGA score of 0 or 1 (recovered pa-
tient) after 12 weeks of treatment in each group were
evaluated, and it was examined whether there was a

Table 3. Side effect data at monthly checkups

Dapsone Tetracycline
Endof Endof Endof Endof Endof End of
n/% 'm 2¥m  3*m 1m 2¥m 3m
Erythema 9/18  5/10 0/0  21/42 612 3/6
mild 4/8 5/10 0/0 6/12 4/8 3/6
moderate 3/6 0/0 0/0 5110 1/2 0/0
severe 2/4 0/0 0/0 10/20 1/2 0/0
Dryness 9/18 3/6 0/0  21/42 510 3/6
mild 6/12 2/4 0/0 8/16 2/4 2/4
moderate 3/6 172 0/0 5/10 12 172
severe 0/0 0/0 0/0 8/16 2/4 0/0
Burning/stinging  8/16  5/10 12 26/52 9/18 3/6
mild 714 5110 12 16/32  6/12 3/6
moderate 172 0/0 0/0 2/4 2/4 0/0
severe 0/0 0/0 0/0 8/16 12 0/0

40

30

20 38

Number of patients

10

dapsone (n=50) tetracycline (n=50)

Group

Hno Hyes clinical success

Figure 1. Clinical success data by groups.

difference between the groups in this respect. A statis-
tically significant difference was found between the 2
groups regarding patients who recovered (p=0.007).
The number of recovered patients who used dapsone
was higher in the group. Details are given in Figure 1.

When the 2 groups were evaluated in terms of erythe-
ma, there was a difference at the end of the 1** month
(p=0.009, erythema was more common in the tetracy-
cline group), there was no difference at the end of the
2" month (p=0.749), and there was a difference at the
end of the 3* month (p=0.022, in the dapsone group
no erythema was found). When the 2 groups were
evaluated in terms of dryness side effects, it was found
that there was a statistically significant difference be-
tween the groups at the end of the 1* month control
(p=0.009, dryness was more common in the tetracy-
cline group), but there was no difference in the 2" and
3" month controls (p=0.461 and 0.110, respectively).
Considering whether there is a statistically significant
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difference between the groups in terms of burning and
stinging side effects, there is a statistically significant
difference at the end of the 1 month (p<0.001); this
side effect is more common in the tetracycline group),
but there is no difference in the controls at the end of
the 2" and 3 months (p=0.249 and 0.161, respective-
ly). Data on side effects seen at monthly controls are

detailed in Table 3.

When the patients with side effects in each group
were compared in terms of severity of side effects,
there was no statistically significant difference in
terms of severity in patients with both erythema, dry-
ness and burning/stinging at the end of the 1" and
2"-month controls (p=0.426 and 0.361, respective-
ly, in patients with erythema, p=0.093 and 0.449 in
patients with dryness, p=0.199 and 0.346 in patients
with burning/stinging). This comparison could not
be made, as no erythema and dryness were observed
in patients using dapsone at the end of the 3*-month
controls. Similarly, statistical comparison could not
be made between the groups of patients using dap-
sone and patients who were burning/stinging since
this side effect was very rare.

Discussion

There was no statistically significant difference be-
tween the two groups compared in our study in terms
of demographic characteristics, pre-treatment ISGA
scores and the number of lesions. When each group
was evaluated in isolation, a statistically significant dif-
ference was found in ISGA values and the number of
lesions before and after 12 weeks of treatment, and this
shows that both treatment modalities are effective in
treating mild and moderate acne separately. However,
when the 2 groups are evaluated in terms of ISGA val-
ues and percentage reductions at the end of treatment,
as well as the number of lesions and percentage reduc-
tions, it is seen that topical 5% dapsone is more effec-
tive than topical 3% tetracycline. When the 2 groups
are compared in terms of side effects, it is observed
that the side effects are less common in the group using
dapsone, especially in the control at the end of the first
month of treatment.

In the literature review, no previous studies of efficacy
and side effects of topical 5% dapsone and topical 3%
tetracycline were found. Most studies with topical dap-
sone have compared the drug to placebo.
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Stein Gold LF?, Eichenfield LF" evaluated 4340 AV
patients in two randomized, double-blind controlled
studies for once-daily use of 7.5% dapsone and placebo
and they find a significant improvement in both ISGA
values and the number of non-inflammatory and in-
flammatory lesions in the dapsone group at the end of
12 weeks of treatment.

Draelos et al."' showed that 5% dapsone used twice a
day had a significant effect on acne scores compared
to the control group (decrease of 40.5% and 32.8%,
respectively) in a multicenter, 12-week, double-blind,
randomized, phase 3 study in which 3010 individ-
uals were evaluated. The study observed a significant
decrease in non-inflammatory (32% and 24%) and
inflammatory (47.5% and 41.8%) acne lesions in the
dapsone group compared to the control group. In the
follow-ups, they did not see any abnormality (even in
those with G-6PD deficiency) in laboratory tests. Side
effects such as 21.8% dryness, 20% erythema, 1.4%
burning sensation, 1% itching and 0.1% irritation were
observed in the dapsone group.

In a placebo-controlled, randomized study conducted
by Gita Faghihi et al.'?, they investigated the efficacy
and side effects between systemic 20 mg/day isotreti-
noin + 5% dapsone and systemic 20 mg/day isotreti-
noin + placebo in a 12-week treatment period in 58 pa-
tients with moderate and severe acne aged 18-25 years.
While the decrease in the number of non-inflammato-
ry and inflammatory lesions at the end of the treatment
was significantly higher in the dapsone group than in
the other group, no difference was found between the
placebo group regarding a decrease in acne score. They
found that the eflicacy was greater in female patients. In
the dapsone group, they observed a burning sensation
in 7 patients (24.13%), mild erythema in 4 patients
(13.79%), and mild dryness in 3 patients (10.34%). No
abnormality was observed in hemoglobin levels in the
follow-ups of the patients.

Lucky et al.” investigated the efficacy of 5% dap-
sone applied topically twice daily in a multicenter,
12-month phase 3 study, and at the end of the 12 th
month, they observed a 58.2% decrease in inflamma-
tory lesions, a 19.5% decrease in non-inflammatory
lesions and a 49% reduction in the total number of
lesions. Mostly mild application area side effects were
observed in 13.8% of the patients ((2.9% dryness, 2.5%
redness-rash, 2.3% sunburn, 1.6% stinging, 1.6% ery-
thema and 1.4% itching).



Conclusion

When the results of our study and the other studies
mentioned above are evaluated, it is suggested that
topical dapsone is effective in treating mild and mod-
erate AV and is safe regarding side effects compared to
topical 3% tetracycline.

The authors do not recommend topical antibiotics
for treating acne due to the risk of resistance devel-
opment. However, topical antibiotics in combination
with topical retinoids or topical benzoyl peroxide are
recommended.

Limitations of the study

One limitation is the study’s retrospective nature.
Because the study was conducted in a specific country,
that is, at a specific geographic latitude, the results can-
not be generalized to the whole world. There were no
severe acne patients in the study, so the results do not
apply to severe acne. The results cannot be generalized
to other age groups since the study was conducted on
patients within the age group 12-40 only.

No supports were received for the study from any per-
son and/or institution.

The study has no conflicts of interest (due to a single
author).

All authors have approved this final version of the arti-
cle and have given permission for it to be submitted to
you for publication.
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ABSTRACT

Aim: This study aims to evaluate the probiotic knowledge level
and consumption status of patients who apply to gastroenterology
outpatient clinics.

Material and Methods: The study was conducted at the gas-
troenterology outpatient clinic of Sakarya Training and Research
Hospital between October 2020 and January 2021. The researcher
filled out an interview form for patients who agreed to participate in
the study. The interview included questions about patients’ demo-
graphic data, probiotic knowledge, and consumption habits.

Results: 66.52% (n: 230) of patients participating in the study were
female, and the average age was 44.42 years. While 12 (5.22%)
were lliterate, 106 (46.09%) were primary school graduates, 74
(32.17%) were secondary school graduates, 74 (14.78%) were
university graduates, and 4 (1.74%) were post-graduates. Seventy-
four (32.17%) of patients had at least one chronic disease, and 87
(37.82%) smoked an average of 15 cigarettes a day. When asked,
“What is a probiotic? Do you know?” 161 (70.00%) of patients stat-
ed that they did not know this concept. Only 51 (22.17%) of patients
were using probiotics. Patients obtained information about probiot-
ics from 12 (17.39%) specialist doctors, 7 (10.14%) from friends and
family, 28 (40.57%) from advertisements, 8 (11.59%) from training
seminars, 11 (15.94%) from pharmacies, and 38 (55.07%) from the
internet and social media. The probiotic foods consumed were ke-
fir (n: 36, 70.58%), probiotic yoghurt. (n: 29, 56.86%), respectively.
probiotic cheese (n: 11, 21.56%) and probiotic milk (n: 7, 13.72%).
Ten (19.60%) of patients were using probiotic powder/tablets

Conclusions: In our study, we observed that the probiotic knowl-
edge levels and consumption habits of the patients who applied
to the gastroenterology outpatient clinic were low. Probiotics are
important microorganisms for intestinal health and maintaining a
healthy microbiota. Lack of information in patients causes low con-
sumption of these beneficial microorganisms. Further studies are
needed to improve the level of knowledge and consumption habits.

Key words: probiotic; knowledge level; consumption status; patient;
gastroenterology outpatient clinic

OZET

Amac: Bu calismanin amaci gastroenteroloji poliklinigine bas-
vuran hastalarin probiyotik bilgi dlzeyi ve tiketim durumlarini
degerlendirmektir.

Gerec ve Yontem: Calisma, 1 Ekim 2020-1 Ocak 2021 tarihleri ara-
sinda Sakarya Egitim ve Arastirma Hastanesi gastroenteroloji poliklini-
ginde gerceklestirildi. Calismaya baslamadan énce Sakarya Universitesi
Tip Fakdiltesi Etik Kurulu’ndan etik kurul onayi alindl. Calismaya katilmayi
kabul eden hastalara arastirmaci tarafindan gériisme formu dolduruldu.
Goériisme formu, demografik veriler ile probiyotik bilgi ve tiketim alis-
kanliklanina iliskin bilgileri iceren sorulardan olustu.

Bulgular: Calismaya katilan hastalarin %66,52’si (n: 230) kadindi ve
yas ortalamasi 44,42 yildi. On ikisi (%5,22) okuryazar degilken; 106’si
(%46,09) ilkégretim, 74’0 (%32,17) ortadgretim, 74’0 (%14,78)
Universite ve dérdli (%1,74) yiksek lisans mezunuydu. Hastalarin
74’tndn (%32,17) en az bir kronik hastaligi vardi ve 87’si (%37,82)
glnde ortalama 15 adet sigara iciyordu. “Probiyotik nedir? Biliyor
musunuz?” diye soruldugunda hastalarin 161°i (%70,00) bu kavra-
mi bilmedigini ve ilk kez duydugunu bildirdi. Hastalarin sadece 51’
(%22,17) probiyotik kullaniyordu. Hastalar probiyotikler ile ilgili bilgi-
yi, 12°si (%17,39) uzman doktordan, yedisi (%10,14) arkadas ve aile
bireylerinden, 28’i (%40,57) reklamlardan, sekizi (%11,59) egitim-se-
minerlerden, 11°i (%15,94) eczanelerden ve 38’i (%55,07) internet
ve sosyal medya araciligiyla edinmisti. Tiiketilen probiyotikli besinler
sirastyla, kefir (n: 36; %70,58), probiyotik yogurt (n: 29, %56,86), pro-
biyotikli peynir (n: 11, %21,56) ve probiyotikli sit (n: 7, %13,72) idi.
Hastalarin 10°u (%19,60) probiyotik toz/tablet kullanmaktaydi.
Sonuc: Calismamizda gastroenteroloji poliklinigine basvuran has-
talarin probiyotik bilgi dlizeylerinin ve tlketim aliskanliklarinin dlstk
oldugu gérild. Probiyotikler, bagirsak saglgi ve saglikli bir mikro-
biyotanin korunmasi icin 6nemli mikroorganizmalardir. Hastalarda
bilgi eksikligi bu faydali mikroorganizmalarin az tiiketilmesine ne-
den olmaktadir. Bilgi diizeyinin ve tiiketim aliskanliklarinin iyilestiril-
mesi icin daha fazla calismalara ihtiyag vardir.

Anahtar kelimeler: probiyotik; bilgi diizeyi; tiiketim durumu; hasta;
gastroenteroloji poliklinigi
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Introduction

Gastrointestinal tract (GIS) health is directly related
to the gut microbiota, which has an intact microbial
ecosystem. The human gut microbiota includes indig-
enous gut microbiota that participate in various func-
tions that improve host health!. Health maintenance
depends on the gut microbiota, and microbial altera-
tions can increase disease-causing pathogenic microor-
ganisms”. Probiotic microorganisms are biotherapeutic
products that maintain human health and reduce the
risk of other metabolic disorders. FAO/WHO defines
probiotics as “live microorganisms that provide health
benefits to the host when administered in sufficient
quantities™. Probiotics primarily target the modula-
tion of the intestinal microbiota to benefit the host’s

health!.

Lactobacillus  spp.  and  Bifidobacterium  spp.,
Saccharomyces spp., Bacillus spp., Escherichia coli,
Enterococci and Weissella spp. were reported to be the
probiotic microorganisms used commercially in re-
search and industry®. A global analysis of clinical stud-
ies with probiotics reported that the most studied
probiotic strains were Lactobacillus rhamnosus GG
(LGG) and Bifidobacterium animalis ssp. lactis BB12°.
Many clinical studies have investigated probiotic bac-
teria (mainly lactobacillaceae and bifidobacteria) tar-
geting various diseases and conditions®. Several species
of the genera Bifidobacterium and Lactobacillus have
been suggested to be beneficial to the gut microbiota
by creating a favorable healthy environment in the gut.
In high-quality meta-analyses, probiotics are effective
against infectious diarrhea, antibiotic-associated diar-
rhea, traveler’s diarrhea, slow bowel transit, irritable
bowel syndrome, abdominal pain and bloating and ul-
cerative colitis”®.

Prebiotics are selectively fermented short-chain car-
bohydrates that stimulate the growth and activity of
beneficial microbes colonizing the gut. Gibson and
Roberfroid defined prebiotics as “a non-digestible
food component that beneficially affects the host by
selectively stimulating the growth and/or activity
of one or a limited number of bacteria in the colon,
thereby improving host health™. Prebiotics contrib-
ute positively to the well-being and health of the indi-
vidual by affecting the composition and activity of GI
microorganisms'’.

Despite the availability of evidence and facilities sup-
porting the use and health benefits of probiotics and

prebiotics, there is still confusion surrounding these
concepts''. Given that preventing dysbiosis and main-
taining intestinal microbiota health is directly linked
to overall health, patients secking treatment at gastro-
enterology outpatient clinics must possess adequate
knowledge about probiotics and prebiotics'>". These
substances play a significant role in safeguarding and
enhancing intestinal microbiota health.

This study evaluated the probiotic knowledge level and
consumption status of patients who applied to gastro-
enterology outpatient clinics.

Material and Methods

Place and time

The study, planned as a descriptive, was conducted
at the gastroenterology outpatient clinic of Sakarya
Training and Research Hospital (SEAH) between
October 1, 2020 and January 1, 2021

Population and sample of the research

The study population consisted of patients who ap-
plied to the SEAH gastroenterology outpatient clinic
between October 1, 2020, and January 1, 2021. The
research used the convenience sampling technique.
The sample consisted of 230 patients who agreed to
participate.

Data collection tools

The researchers created the interview form by scanning
the literature. It consists of two sections and 27 ques-
tions: sociodemographic information, level of knowl-
edge about probiotics and prebiotics, and consump-
tion habits.

Participant approval

The researcher informed patients who applied to the
outpatient clinic about the study. Patients who agreed
to participate in the study were included after filling
out the informed consent form.

Collection of data

The researchers collected study data through face-to-
face interviews. The interview form was filled out by
the researchers for the patients who agreed to partici-
pate in the study, and each patient’s interview lasted
approximately 8 minutes.
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Ethics committee approval

Before starting the study, ethics committee permission
was obtained from the Sakarya University Faculty of
Medicine Ethics Committee (dated 11.09.2020; num-
ber E-71522473-050.01.04-516).

Evaluation of Data

Data analysis was performed using Statistical Package
for Social Sciences (SPSS) program version 22 for
Windows (IBM Corp., Armonk, NY, USA). The study
data are displayed as Frequency distributions (number,
percentage) for categorical variables and descriptive
statistics (mean, standard deviation, median, inter-
quartile range) for numerical variables.

Results

Demographic data

Of the 230 study participants, 153 (66.52%) were
female, 77 (33.48%) were male, and the average age
was 44.42+14.10 years. Data regarding the sociode-
mographic information of the patients are shown in
Table 1. 74 (32.17%) of the patients had at least one
chronic disease, and 31 (13.47%) were constantly us-
ing medications due to these diseases. When patients’
smoking habits were questioned, 87 (37.82%) of them
had been smoking an average of 15 cigarettes a day for
20 years. When the distribution of patients is evalu-
ated according to body mass index (BKI), 13 (5.65%)
of the patients were underweight, 82 (35.65%) were
normal, 79 (34.34%) were overweight, 51 (22.17%)
were obese, and 5 (2%) were obese. 17) were severely

morbidly obese (Table 1).

Data on probiotic information

When the findings regarding probiotic knowledge are
evaluated, “What is probiotic? Do you know ?” When
the question was asked, 161 (70.00%) of the patients
stated that they did not know and heard this concept
for the first time, and 69 (42.85%) stated that they
did not know what probiotic microorganisms were.
Patients who knew about probiotics (30.00%) re-
ported that probiotic microorganisms included yeast
(27.53%), mold (24.63%) and lactobacilli (1.44%).
While expressing that he knows, none of the patients
stated that they knew about bifidobacter and strep-
tococcus. When the sources of information about
probiotic foods were evaluated, 12 (11.53%) of the
patients obtained information from specialist doctors
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or dieticians, 7 (6.73%) from friends, relatives, fam-
ily etc., 28 (26.92%) from advertisements, 8 (7.69%)
from training, conferences and scientific meetings, 11
(10.57%) from pharmacies and sales points and 38
(36.53%) from the internet-social media (Table 2). Of
the patients who knew about probiotics, 63 (91.30%)
thought that probiotic foods positively affected health.

Information on Probiotic Consumption

When probiotic consumption habits were evaluated, it
was found that only 51 (22.17%) of the patients con-
sumed probiotics. The patients’ reasons for consuming
or not consuming probiotics and other information re-
garding probiotic consumption are presented in Table
2. The probiotic foods consumed by the patients were,
respectively, kefir (n: 36; 70.58%), probiotic yoghurt
(n:29, 56.86%), probiotic cheese (n: 11,21.56%) and
probiotic milk (n: 7, 13.72%) (Figure 1). Ten (19.60%)
of the patients were using probiotic powder/tablets.
Patients reported that probiotic foods caused constipa-
tion (n: 28, 54.90%), diarrhea (n: 11, 21.56%), irrita-
ble bowel syndrome (n: 5, 9.80%), lactose intolerance
(n: 3, 5%) inflammatory bowel diseases (n: 3, 5.88%),
high cholesterol (n: 3, 5.88%), urogenital infections
(n: 1, 1.96%), Helicobacter pylori infection (n: 1,
1.96%) stated that it was good for their diseases and
17 (33.33%) stated that it was good for the digestive
system. Fifty-one (100%) of the patients using probiot-
ics reported that they would recommend them to their
close circle to consume probiotics. The answers given
by the patients regarding the consumption of prebiotic
and probiotic foods are shown in Figure 2.

Discussion

Our study evaluated the probiotic and prebiotic knowl-
edge level and consumption status of patients who are
applicants to the gastroenterology outpatient clinic.
In our study, it was found that the level of knowledge
of probiotics among patients was 30%. In the study
conducted by Koray in our country to investigate the
use and knowledge levels of probiotics in gastroenter-
ology polyclinics and clinical patients, it was deter-
mined that 42% of the patients knew the concept of
probiotics'. The study conducted by Ozdemir in the
gastroenterology polyclinic of Sanko University Sani
Konukoglu Practice and Research Hospital reported
that the rate of gastroenterology patients knowing
the concept of probiotics correctly was 42.7%". In a
study conducted in the United Arab Emirates, it was



Table 1. Sociodemographic characteristics of the patients

Features N (%) / Arithmetic mean + standard deviation
(minimum value-maximum value)
Age 44.4 +14.1 (18.0-78.0)
Gender Female 153 (66.5)
Male 77 (33.4)
Education status illiterate 12(5.2)
Primary education 106 (46.0)
Secondary education 74 (32.1)
University 34 (14.7)
Master degree 4(1.7)
Job Housewife 104 (45.2)
Employee 60 (26.0)
Retired 30(13.0)
Public employee 10 (4.3)
Not working 10 (4.3)
Income status Monthly income (TL) 3250.7 +948.9 (750-10.000)
Presence of chronic disease Yes 74 (32.1)
No 156 (67.8)
Distribution of chronic diseases Hypertension 31(33.3)
Cardiovascular disease 7(7.5)
Diabetes mellitus 23 (24.7)
Chronic obstructive pulmonary disease (COPD) 4(4.3)
Asthma 14 (15.0)
Hypothyroidism 5(5.3)
Kidney failure 2(2.1)
Neurological diseases 4(43)
Hematological diseases 2(2.1)
Rheumatic diseases 1(1.0)
Continuous drug use Yes 31(13.4)
No 199 (86.5)
Distribution of drugs used Antidiabetic 5(10.8)
Antihypertensive 8(17.3)
Proton Pump Inhibitor (PPPI) 7(15.2)
Antidepressant (SSRI) 4(8.7)
Antihistamine 2(4.3)
Antithyroid 2(4.3)
Anticoagulant 3(6.5)
Antiepileptic 2(4.3)
Laxative 2(4.3)
Anti-inflammatory 3(6.5)
Alphablockers 1(2.1)
Steroid 1(2.1)
Monoclonol antibody 1(2.1)
Antacid 1(2.1)
Bronchodilator 1(2.1)
Antispasmolytic 1(2.1)
Vitamin B12 1(2.1)
Iron 1(2.1)
Body mass index (BMI) km/m? distribution ~ <18.5 underweight 13(5.6)
18.5-24.9 is normal 82 (35.6)
25-29.9 overweight 79 (34.3)
30-39.9 obese 51(22.1)
>40 severely morbidly obese 5(2.1)
Smoking Yes 87 (37.8)
No 143 (62.1)
Pieces (day) 14.9+6.7 (2.0-40.0)

Duration (year)

20.5+11.6 (1.0-50.0)
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Table 2. Information on patients’ probiotic knowledge and consumption habits

Features N (%)
Knowing probiotics Yes 69 (30.0)
No 161 (70.0)
Knowing the types of probiotic bacteria* Lactobacillus species 1
Bifidobacterium species 0
Streptococcus species 0
Yeasts 19
Molds 17
I don’t know any of them - | haven’t heard of them 161
Reasons to consume probiotic foods* | saw its benefits for my digestive system. 40 (78.4)
Because it regulates the gastrointestinal system 37 (72.5)
| think it protects against cancer 7(13.7)
I find it delicious 7(13.7)
Strengthens the immune system 16 (31.3)
Reasons for not consuming probiotic foods | do not know what it is 161 (89.9)
I don’t find it natural 0
| don’t need 11 (6.1)
| find it expensive 0
| find it tasteless 3(1.6)
Where did you hear about probiotic foods?* Specialist (Doctor or Dietician) 12 (23.5)
Friend, acquaintance, family, etc. 7(13.7)
Advertisements (Newspaper, magazine, television) 28 (54.9)
Education, conference, scientific meeting 8 (15.6)
Pharmacies and sales points 11(21.5)
Internet-social media 38 (74.5)
What health benefits have you seen from probiotic foods?* It was good for my cardiovascular diseases (high blood pressure, 4(7.8)
palpitations, etc.)
Good for Digestive System Problems (constipation, diarrhea, etc.) 45(88.2)
It contributed to strengthening my immune system 21 (41.1)
Depression, anxiety etc. It was good for my problems like 3(5.8)
It was good for my infectious diseases (cold, flu, etc.) 5(9.8)
How TV, radio, newspapers and advertisements affect your Positive 35 (68.6)
probiotic food consumption*
Negative 0
Does not affect 16 (31.3)
Criteria you pay attention to when purchasing probiotic food* Price 7(13.7)
Brand 22 (43.1)
Nutrition label, content 38 (74.5)
Appearance 1(1.9)
Probiotic product consumption frequency* 1 time per day 22 (43.1)
2-3 times a day 7(13.7)
1 time per week 14 (27.4)
1-3 times a month 8 (15.6)
The amount of probiotic food you consume at a time* Y (half) glass of water 5(9.8)
1 cup 46 (90.1)
Use of products containing probiotic powder or tablets* Yes 10(19.6)
No 41 (80.4)
Have you benefited from probiotic foods?* Yes 45 (88.2)
No 6(11.7)
Which diseases did consuming probiotic foods help you with?* Constipation 28 (54.9)
Diarrhea 11(21.5)
Allergy 0
Lactose intolerance 3(5.8
Inflammatory bowel diseases 3(5.8)
High cholesterol 3(5.8)
Urogenital infections 1(1.9
Irritable bowel syndrome 5(9.8)
Helicobacter pylori infection 1(1.9)
Acute pancreatitis 0
It was good for the digestive system 17 (33.3)
Would you recommend your friends to consume probiotic foods?*  Yes 51 (100)
No 0

*Individuals who consume probiotics (n:51) and Patients answered these questions by selecting multiple options.
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Figure 2. Information on patients’ consumption of prebiotic and probiotic foods.

reported that 38.8% (n=64) of individuals could iden-
tify probiotics'®. A study conducted with people living
in Afyonkarahisar province stated that 46.8% of indi-
viduals knew about probiotics'’. The study conducted
by Sengiin et al. in Izmir/Bornova showed that 49%
of consumers knew the concepts of probiotic and pre-
biotic'®. In the study conducted by Kagan et al,, it was
reported that 64.5% of adults knew the concept of pro-
biotics'. In Aslantiirk’s study with individuals apply-
ing to the nutrition and diet clinic, it was found that
85% of the participants knew the term probiotic®. In
a study conducted by face-to-face interview method

with 25 participants to determine the knowledge level
and consumption status of individuals in working life
about probiotic foods, it was reported that 96% of the
participants knew the term probiotic*’. A study con-
ducted with university students stated that 49.5% of
the students knew about probiotics™. It has been ob-
served that gastroenterology patients’ knowledge of
probiotics is low compared to the literature.

In our study, 27.53% of the patients knew yeast,
24.63% knew mold, and 1.44% knew lactobacilli. It
was observed that none of the patients knew about bi-
fidobacter and streptococcus. In the study conducted
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by Aslantiirk, 8.0% of the individuals knew about
yeasts and 72% about probiotic bacteria®. In the study
conducted by Ozgill, it was stated that 60% of the
participants knew yeasts, 60% knew Lactobacillus spe-
cies, 44% knew Escherichia species, 44% knew molds,
and 8% knew Bifidobacterium species®. A study found
that 69.4% of consumers did not know any probiotic
microorganisms; the most known microorganism was
Streptococcus spp. It was found to be (8.2%)'%. Our
study observed that knowledge about probiotic micro-
organisms was low, and this result was compatible with
the literature.

It was determined that the probiotic consumption
status of patients applying to the gastroenterology
outpatient clinic was 22.60%*. A study conducted
at the Columbia University Irving Medical Center
Endoscopy unit found that 27% of gastroenterol-
ogy patients used probiotics. A study conducted at a
tertiary medical center in California found that 55%
of patients had recently used probiotics. In the same
study, it was reported that women were more likely to
consume probiotics than men (odds ratio (OR): 1.99;
95% confidence interval (CI): 1.2-3.4)*. A study
conducted to examine the knowledge and consump-
tion levels of probiotics in patients who applied to the
gastroenterology outpatient clinic at a university hos-
pital in our country reported that 46.3% of the patients
were careful to use probiotics. Still, only 7% of them
used probiotic supplements®. The study conducted to
determine the consumption habits of probiotic prod-
ucts reported that the rate of consumers consuming
probiotic products was 26.0%'”. Kagan et al. reported
the probiotic consumption status of adult individuals
as 73.6%*. In the study conducted to determine the
knowledge level and consumption status of adult indi-
viduals about probiotic foods, it was reported that the
probiotic food consumption status of individuals was
97.0%, the probiotic supplemented food consumption
status was 44%, and the probiotic nutritional supple-
ment usage status was 11%?'. In the study conducted
at Pamukkale University, 73.5% of the students were
found to consume probiotic foods, and in the study
conducted at Gimiighane University, 82.4% of the stu-
dents consumed probiotic foods™?*. A study conduct-
ed at Sakarya University Faculty of Engineering re-
ported that 32.16% of Food Engineering Department
students and 12.18% of chemistry students consumed
probiotic food””. Another study investigating probiotic
food consumption status reported that 56.3% of uni-
versity students consumed probiotic foods®.

Kafkas J Med Sci 2025; 15(1):6-15

Our study determined that the patients consumed
probiotics mostly because they were beneficial to the
digestive system and regulated the stomach-intestinal
system. In their study, Lynch et al. reported that gas-
troenterology patients consumed probiotics because
they improved general health and longevity and im-
proved gastrointestinal symptoms'®. In a study con-
ducted with patients who applied to the gastroenter-
ology outpatient clinic in our country, the patients
stated that they used probiotics because they positively
affected their intestines and liked their taste®. In the
study conducted by Aslantiirk, it was reported that
the most common reasons adults consume probiotics
are because they are beneficial to the digestive system
(70.1%) and strengthen the immune system (48.5%)>".
Another study conducted with adults found that 42%
of individuals consumed probiotics for advice, 28.4%
for health problems, 12.3% for the effect of advertise-
ments, and 17.3% for other reasons®. In the study
conducted with consumers, it was stated that 63.9% of
the consumers thought that probiotics were beneficial
to the digestive system, 19.5% thought that they were
protective against cancer, 49.1% found them delicious,
49.1% thought that they strengthened the immune
system, and 13% consumed probiotics due to the in-
fluence of advertisements'. In the study conducted
by Zemzemoglu et al. with university students, it was
determined that 51.6% of the students consumed pro-
biotics upon recommendation, 24.6% due to health
problems and 11.8% due to the influence of advertise-
ments®. The results of our study are compatible with
the literature, and it has been observed that the most
common reason for probiotic consumption is that it is
beneficial to the digestive system.

When the reasons for not using probiotics were evalu-
ated, it was determined that most gastroenterology
patients in our study (89%) did not know what probi-
otics were. Fewer did not consume probiotics because
they did not need them (6%) and found them tasteless
(1%). In the study conducted by Ozdemir with patients
who applied to the gastroenterology outpatient clinic,
the reasons why the participants did not consume pro-
biotics were as follows: they did not know what probi-
otics were (51%), they did not need them (25%), they
found them expensive (18%), they did not believe they
were effective (3%), and they did not taste them. It has
been reported that people do not consume probiotics
because they do not like them (1%)". Another study
conducted with adults reported that individuals did
not consume probiotics because they did not know



what they were and found them tasteless*'. In the study
conducted by Ozgil et al. with individuals in working
life, it was shown that individuals did not consume
probiotics because they were not natural (50%) and
did not need them™. According to the research results,
the most common reason for not consuming probiot-
ics is not knowing what probiotics are. The results of
our study support the literature.

It was observed that the probiotic foods consumed
by the patients were kefir, probiotic yoghurt, probi-
otic cheese and probiotic milk, respectively. Ten (19%)
patients were using probiotic powder/tablets. As for
natural probiotic foods, it was observed that the pa-
tients mostly consumed yoghurt, cheese and ayran. In
the study conducted by Lync et al. with general gas-
troenterology patients, 33 of the patients consuming
probiotics preferred prescribed probiotics, 9 preferred
yoghurt, 7 preferred multiple probiotic products, 2
preferred kombucha, and 1 preferred a named bac-
teria; 78 of the patients reported that they were not
sure about the type of probiotic they used'®. In a study
conducted in our country, when the consumption fre-
quency of natural probiotic foods in gastroenterology
patients was examined, it was determined that the food
consumed at the highest rate every day was cheese, and
the second most consumed food was pickled olives®.
In the study conducted by Tenckeci, in which the use
of probiotics and their knowledge levels were investi-
gated in gastroenterology outpatient clinic and clinic
patients, 134 of the patients consumed yoghurt, 75
consumed pickles, 38 consumed sourdough dough, 33
consumed fermented milk drinks such as kefir and pro-
biotic drinks, and 9 consumed fermented milk drinks
such as kefir and probiotic drinks. It was determined
that 100 people used boza, 6 used probiotic food
supplements and 21 used other probiotic products'.
In the study conducted with consumers, it was deter-
mined that the most probiotic consumption distribu-
tion of consumers was kefir (51%), probiotic yoghurt
(49.5%) and probiotic cheese (12.2%), respectively".
In the study conducted by Celik et al., the main prod-
ucts consumed by consumers most frequently were
cheese, yoghurt, buttermilk, apple cider vinegar, cu-
cumber/sauerkraut, respectively, while probiotic sup-
plements, boza, and kombucha were determined to be
the least consumed products®. In the study conducted
by Ozgiil et al., 20% of individuals in working life who
use probiotic powders, capsules, pills, etc., have been
reported to use”. When the literature was evaluated,
it was seen that the most consumed probiotic product
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was yoghurt, and our study results are compatible with
the literature.

When the probiotic information sources of the patients
were evaluated, 12 (23.52%) of the patients came from
specialist doctors, 7 (13.72%) from friends and fam-
ily acquaintances, 28 (54.90%) from advertisements, 8
(15.68%) from advertisements obtained information
about probiotics from training-seminars, 11 (21.56%)
from pharmacies, and 38 (74.50%) from the internet-
social media. A study reported that 20 patients had
sources of probiotic information from TV, 3 from the
internet, 15 from a dietician/doctor, 2 from newspa-
pers/magazines, 9 from family/friends and 7 from oth-
er information sources'®. In another study, gastroenter-
ology patients’ sources of information about probiotics
were 16.3% TV commercials, 13.3% dietitians, 12.3%
internet/social media, 7.3% doctors, 6.7% neighbor/
friend, and 5.6%. It was reported that 3.7% were nu-
trition books, 3.7% were pharmacists, and 3.3% were
other information sources®. In the research conducted
on adult individuals’ knowledge and consumption
of probiotic foods, probiotics were consumed by ad-
vertisements  (32.4%), friends-family-acquaintances
(27.0%), specialist-dietitians-doctor (21.6%), and
conferences, respectively. It was reported that he heard
about it from scientific meetings and pharmacy sales

points (9.5%).

Our study determined that probiotic food consumption
was mostly beneficial for health problems such as consti-
pation (54.90%) and diarrhea (21.56%) in the patients.
The study conducted with consumers found that it was
good for constipation in 68.6% of the consumers, diar-
rhea in 42.3%, allergies in 16.7%, and the rate of being
good for lactose intolerance was 12.2%*. In a study con-
ducted with individuals in working life, probiotics were
reported to be good for problems to reduce constipation
(84%), diarrhea (60%), bloating and indigestion (52%),
inflammatory bowel disease (36%), allergy and immune
system (28%), and high cholesterol (4%)*. When the
literature was examined, it was concluded that probiot-
ics were mostly good for digestive system problems such
as constipation and diarrhea. The results of our study are
compatible with the literature.

The study’s limitations include being conducted in a
single city and a single center, and the majority of the
patients participating in the study are female. When
the literature is examined, it is seen that there are few
studies on gastroenterology patients and probiotic
consumption. Our study is original research that will
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contribute to the literature in this respect and shed
light on future studies.

Conclusion

Although studies on the benefits of probiotics are still
ongoing, it is stated that the results for human health are
positive. With the discovery of new probiotics and the use
of probiotic strains in diseases, it will be possible to protect
human health, treat diseases or prevent diseases. In our
study, it was observed that gastroenterology patients had
a low level of knowledge about probiotics and probiotic
consumption. Considering gastroenterological diseases
and their benefits to the digestive system and immune
level, it is noteworthy that gastroenterology patients have
low probiotic knowledge and low probiotic consump-
tion. Activities such as training, projects, panels and semi-
nars should be organized to increase the knowledge level
and awareness of patients and their consumption habits
and to explain probiotics and their beneficial effects that
encourage healthy nutrition. Patients should be informed
about probiotic consumption by being advised to apply
to the outpatient clinic. Although studies in the field of
gastroenterology regarding the knowledge and consump-
tion levels of probiotics are limited, contributing to the
literature by conducting clinical and descriptive studies
in this field will shed light on future research. A limited
number of studies have been conducted on this subject;
more detailed studies are needed.
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ABSTRACT
Aim: The present study examined the relationship between health
fatalism and the self-care agency of oncology patients.

Material and Methods: This is a descriptive-correlational study.
The study sample consisted of 169 oncology patients who met the
inclusion criteria between September 2019, February 2020, and
November 2020. The study’s data were collected using the Patient
Information Form, Health Fatalism Scale, and Self-Care Agency
Scale.

Results: The patients’ mean health fatalism score was 58.62+7.03,
and the mean self-care agency score was 87.16+15.52. The dif-
ference between the mean scores of health fatalism according to
gender, marital status, occupation, income level, and smoking was
statistically significant (p<0.05). The difference between the mean
self-care scores according to age, education level, smoking, type
of treatment, side effects of chemotherapy, and additional chronic
disease status was statistically significant (p<0.05). A statistically
significant, positive, and low-level relationship was determined
between the mean scores of health fatalism and self-care agency
(p<0.05).

Conclusions: Oncology patients’ health fatalism attitudes were
found to be high, and their self-care agency was at a moderate
level. It was concluded that as the health fatalism attitudes of on-
cology patients increased, their self-care agency also increased.
It is recommended to evaluate the impact of health fatalism as a
sociocultural factor in the self-care of oncology patients.

Key words: nursing; cancer; self-care; health fatalism

Introduction

As a chronic disease characterized by uncontrolled cell
growth and proliferation, cancer threatens life and af-
fects individuals as a whole with its physical, psycho-
logical, social, and economic dimensions'. Cancer

OZET
Amac: Bu calismanin amaci, onkoloji hastalarinin saglk kaderciligi
ile 6z bakim gticti arasindaki iliskiyi incelemektir.

Gerec ve Yoéntem: Bu arastirma tanimlayici-iliski arayici tirdedir.
Arastirmanin érneklemini, Eylil 2019- Subat 2020 tarihleri arasin-
da ve Kasim 2020 tarihinde déahil edilme kriterlerini karsilayan 169
onkoloji hastas! olusturmaktadir. Calismanin verileri Hasta Bilgi
Formu, Saglik Kaderciligi Olcedi ve Oz Bakim Giicti Olgedi kulla-
nilarak toplandl.

Bulgular: Hastalarin saglik kaderciligi puan ortalamasi 58,62+7,03
ve 6z bakim glicl puan ortalamasi 87,16+15,52°dir. Cinsiyet, me-
deni durum, meslek, gelir dlizeyi ve sigara kullanma durumuna
gére saglik kaderciligi puan ortalamalan arasindaki fark istatistiksel
olarak anlamlidir (p<0,05). Yas, egitim dlizeyi, sigara kullanimi, te-
davi tird, kemoterapiye bagll yasanan yan etki ve ek kronik hastalik
durumuna gére 6z bakim glicli puan ortalamalar arasindaki fark
istatistiksel olarak anlamlidir (p<0,05). Hastalarin saglik kaderciligi
ile 6z bakim gticti puan ortalamalar arasinda istatistiksel olarak an-
lamli, pozitif ve dlistk diizeyde bir iliski belirlendi (p<0,05).

Sonuc: Onkoloji hastalarinin saglk kaderciligi tutumlarinin ylksek,
6z bakim glclerinin ise orta dlzeyde oldugu bulundu. Onkoloji
hastalarinin saglik kaderciligi tutumlan arttikga, 6z bakim gdcleri-
nin de arttigi sonucuna varildi. Onkoloji hastalarinin éz bakiminda
sosyokdiltirel bir faktdr olarak saglik kaderciliginin etkisinin deger-
lendirilmesi énerilebilir.

Anahtar kelimeler: hemsirelik; kanser; 6z bakim; saglik kaderciligi

patients face many problems because of the disease
process and the side effects of chemotherapy*?. Cancer
experience is a physically and emotionally traumatic
process for the individual and may cause regression
in self-care agency®. Cancer patients use self-care
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behaviors such as social support, symptom improve-
ment, drug use, accessing information, using creative
activities, and fatigue management6. In cancer patients,
self-care has the potential to prevent physical and psy-
chosocial problems caused by a cancer diagnosis and
chemotherapy treatment and thus improve quality of
life’. Maintaining self-care continuity is crucial in man-
aging chemotherapy-related symptoms®.

Nurses should use cultural characteristics such as en-
couraging individuals to take more responsibility in
self-care, coping with the disease, religious beliefs, and
socioeconomic levels’. Emphasizes the influence of
cultural and ethnic factors, such as values and beliefs,
in an individual’s decisions about prevention, health
risk assessment, and treatment'’. In this context, one
of the concepts that affect the health behaviors and
outcomes of cancer patients is health fatalism, which
generally refers to the belief that health problems are
beyond human reach’. Health fatalism also emerges as
a sociocultural factor and as the belief that health and

disease are predetermined and beyond the control of
the individual™.

Cancer fatalism is the attitude that being a cancer pa-
tient is beyond one’s control and the belief that death
is inevitable in the presence of cancer'"". The charac-
teristics of fatalistic attitudes toward cancer include
helplessness, pessimism, powerlessness, and the belief
that almost everything causes cancer. Patients who
have a fatalistic attitude may, therefore, avoid seeking
information, healthy behaviors, or cancer screening”.
Previous studies reported that cancer fatalism is associ-
ated with lower participation in cancer screenings,'>'¢
avoidance of medical care, and less adherence to can-
cer prevention behaviors such as exercising, not smok-
ing, and eating fruits and vegetables'. Individuals who
think that they have cancer by God’s will may similarly
believe that cancer is unpreventable and incurable'®".
If patients have fatalistic solid beliefs about cancer, they
may want to avoid a cancer diagnosis or be reluctant to
follow recommended treatments'®. Fatalism may affect
self-care activities because it implies that it is impos-
sible to interfere with the destiny that existed outside
the person’s control long ago and that one cannot go
20

beyond this by making an effort®.

Religious and sociocultural beliefs are essential in at-
titudes and behaviors toward health, diagnosis, treat-
ment, and care”. Religious beliefs positively and nega-
tively affect health. In a previous study conducted on
patients with diabetes, a significant relationship was
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detected between religious orientation and self-care®.
It was found that social support and positive thinking
increased as fatalism and fighting spirit increased in pa-
tients receiving chemotherapy'. On the other hand, it
has been reported that health fatalism negatively affects
the health behaviors of individuals and prevents their
active participation in the diagnosis and treatment pro-
cess®. At the same time, patients try to cope with life-
threatening situations with their religious tendencies
and beliefs, such as praying, especially in the presence of
chronic diseases***>. However, studies conducted on pa-
tients’ spiritual or religious resources, such as fatalism in
coping with chronic and critical diseases, are limited in
number. The nurse needs to determine whether there is
a positive impact of health fatalism in the self-care of the
individual with cancer or whether fatalism is an obstacle
in self-care. For this reason, the study aimed to examine
the relationship between health fatalism and self-care in
oncology patients.

Research Questions
= What is the level of health fatalism of oncology

patients?
= What is the self-care agency of oncology patients?

= What factors affect oncology patients’ health fa-
talism and self-care agency?

= Is there a relationship between health fatalism and
the self-care agency of oncology patients?

Material and Methods

Type of Study

The study had a descriptive-correlational design.

Population and Sample of Study

The study population consisted of oncology patients re-
ceiving chemotherapy in the medical oncology clinics
of a university research hospital in the east of Turkiye.
The sample consisted of 169 oncology patients who
met the inclusion criteria between September 2019,
February 2020, and November 2020.

The Post-Hoc Power Analysis was used to determine
the study’s sample size adequacy. The power analysis
determined that the study’s power was 0.99 at a sig-
nificance level of 0.05 and 95% Confidence Interval
(Correlation H =0.525, lower critical r=-0.296, Upper
Critical r=0.296, power 0.99). This value shows that

the sample is sufficient.
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Inclusion Criteria of the Study
e Being 18 years or older
e Receiving chemotherapy treatment
e Absence of any communication problems

o The ability to understand and speak Turkish.

Data Collection Tools

The study data were collected using the “Patient
Information Form,” “Health Fatalism Scale,” and “Self-

Care Agency Scale”

The Patient Information Form

The Patient Information Form included questions
about the patients’ descriptive characteristics (age,
gender, educational level, marital status, occupation,
income level perception, smoking, and participation in
cancer screenings) and questions about discase charac-
teristics (duration of diagnosis, type of cancer, metasta-
sis, treatment type, side effect of chemotherapy, way of
perceiving the disease and having an additional chronic
disease).

Health Fatalism Scale

The “Health Fatalism Scale” was developed by
Franklin, Schlundt, and Wallston?® in 2008. Bobov
and Capik conducted the Turkish validity and reliabil-
ity study”. The scale has a 5-point Likert design. The
Turkish version of the scale has 17 items and is one-
dimensional. The factor loads of the items are between
0.47-0.77, and the Cronbach Alpha Coefficient of the
scale is 0.91. The scores obtained from the scale are
between 17-85, and an increase in the score indicates
an increased attitude toward health fatalism?. The

Cronbach Alpha Coeflicient was calculated as 0.83.

Self-Care Agency Scale
Kearney and Fleischer developed the “Self-Care

Agency Scale” which has 43 items and determines in-
dividuals interest in self-care actions®. It was adapted
into Turkish society by Nahcivan®. The scale has a
5-point Likert design with 35 items scored between
1-S. Items 3, 6, 9, 13, 19, 22, 26, and 31 are reverse
scored. A score between 35 and 140 can be obtained
from the scale. An increase in the scale score indicates
an increased self-care agency”. The Cronbach Alpha
Coefhicient was calculated as 0.91.
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Data Collection

The data were collected through face-to-face interviews
with the patients, in cooperation with the oncology
clinic team, in a way that there was no follow-up and
treatment during the appointed interview hours and
that the interviews did not coincide with the patients’
meals, sleep, and visiting hours. The patients were in-
formed about the study before the data collection. An
informed consent form was presented to the patients
at the time of enrollment in the study. The principle of
volunteering was taken as the basis by informing that
the volunteers were recruited for the study and that the
patients could withdraw at any time. For the patients
to respond comfortably, the data collection forms
were asked of them individually by being alone with
the patient, and their preferred options were marked.
The data collection took approximately 15 minutes for
each oncology patient.

Statistical Analysis

The data analysis was made by using the IBM Statistical
Package for Social Sciences (SPSS) version 22 pack-
age program. Percentages, numbers, mean, and stan-
dard deviation were used in the descriptive analysis of
the data. It was found that the Health Fatalism Scale
scores were not normally distributed, and the Self-
Care Agency Scale scores were normally distributed.
In comparing the paired groups, the T-test was used
for normally distributed measurements in indepen-
dent groups, and the Mann-Whitney U-test was used
for non-normally distributed measurements. In com-
paring multiple groups, the Analysis of Variance was
used for normally distributed measurements, and the
Kruskal-Wallis Analysis was used for non-normally
distributed measurements. The Spearman Correlation
Analysis was performed to examine the inter-scale re-
lationship. The internal validity of the scales was evalu-
ated with the Cronbach « Coefficient.

Ethics Principles of the Study

The Atatiirk University Faculty of Medicine Clinical
Research Ethics Committee approved the study
(22.04.2019:03/26), and institutional permission
was obtained from the Atatiik University Research
Hospital, where it was conducted.



Results

This section presents the study’s findings, which examined
the relationship between health fatalism and self-care in
oncology patients. It found that 52.1% of the patients
were female, 40.8% were between the ages of 51 and 65,
36.7% were literate, and 90.5% were married. Also, 50.3%
of the patients were homemakers, 73.4% had an income
equal to their expenses, 82.8% did not smoke, and 94.7%
did not participate in cancer screenings (Table 2).

It was also determined that 38.5% of the patients had
esophageal stomach cancer, 89.9% had a diagnosis time
of 0.1-4 years, 56.2% metastasized, 73.4% received
only chemotherapy treatment, 53.8% had nausea and
vomiting, 7.7% thought that cancer was an incurable
disease, 60.4% thought that there was not much to be
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done to beat cancer, and 60.4% had no other addition-
al chronic disease (Table 3).

The mean score of the patients’ Health Fatalism Scale
was 58.62+7.03, and the mean Self-Care Agency Scale
score was 87.16+15.52 (Table 1).

The mean score of health fatalism was found to be higher
in males, singles, smokers, retirees, and those with less in-
come than expenditure at a statistically significant level

Table 1. Health Fatalism Scale and Self-Care Agency Scale mean scores

Min-max can be obtained X=SD
Health Fatalism Scale 17-75 58.62+7.03
Self-Care Agency Scale 44-128 87.16+15.52

Table 2. Comparison of the sociodemographic features with mean scores of Health Fatalism Scale and Self-Care Agency Scale

Health Fatalism Scale Self-Care Agency Scale

n % X+SD X+SD
Age 30-50 39 23.1 59.28+5.70 92.38+15.42
51-65 69 40.8 57.20+7.96 87.69+15.93
66 and above 61 36.1 59.81+6.47 83.22+14.22
Test, p KW: 3.299 p: 0.192 F=4.376 p: 0.014
Gender Female 88 52.1 57.19+8.04 86.11+15.08
Male 81 47.9 60.18+5.36 88.30+15.99
Test, p MWU: 2850p: 0.024 1=-0.918 p: 0.360
Educational level Illiterate 48 28.4 57.79+5.53 82.58+14.76
Literate 62 36.7 59.20+6.84 86.12+16.50
Primary-secondary 48 28.4 58.50+8.43 90.58+13.98
High school 11 6.5 59.54+7.78 98.09+12.09
Test, p KW: 4.043 p: 0.257 F=4.321 p: 0.006
Marital status Married 153 90.5 58.30+7.24 87.48+15.59
Single 16 9.5 61.68+3.30 84.12+14.97
Test, p MWU: 815.5 p: 0.028 t=0.823 p: 0.412
Occupation Housewife 85 50.3 57.48+7.86 85.72+15.15
Self-employment 29 17.2 60.10+4.81 91.41+15.96
Retired 38 225 61.02+5.94 89.60+14.45
Employee 17 10.1 56.47+6.52 81.64+17.44
Test, p KW=9.046 p: 0.029 F=2.033 p: 0.111
Income level perception  Less than income 4 24.3 60.80+6.28 89.12+13.24
Income is equivalent to 124 73.4
expenses 58.30+6.15 86.39+16.19
More than income 4 2.4 46.25+20.36 91.00+17.26
Test, p KW=8.041 p: 0.018 F=0.598 p: 0.551
Smoking Yes 29 17.2 62.37+4.88 92.24+10.23
No 140 82.8 57.85+7.17 86.11+16.23
Test, p MWU=1246 p: 0.001 t=2.613 p: 0.011
Participating in cancer Yes 9 53 54.33+14.55 89.22+17.83
screenings
No 160 94.7 58.86+6.36 87.05+15.43
Test, p MWU=647.5 p: 0.611 t=-0.408 p: 0.684
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(p<0.05) (Table 2). Also, the mean score of health fatal-
ism of the patients who disagreed with the statements
“Cancer is an incurable disease” and “There is not much I
can do to beat cancer” was found to be higher at a statisti-

cally significant level (p<0.05) (Table 3).

It was also found that the mean self-care agency score

of patients aged 30-50, high school graduates, and

smokers was significantly higher (p<0.05) (Table
2). The difference between the mean self-care
agency scores of the patients according to treat-
ment type was statistically significant (p<0.05). In
further analysis, the mean self-care agency score
of those who received all three treatments was sig-
nificantly higher than those who responded to che-
motherapy, chemotreatment+radiotherapy, and

Table 3. Comparison of the disease characteristics with mean scores of Health Fatalism Scale and Self-Care Agency Scale

Health Fatalism Scale

Self-Care Agency Scale

n % X+SD X=+SD
Diagnosis time 0.1-4 years 152 89.9 58.92+6.25 86.46+15.58
5-9 years 17 101 55.94+11.92 93.47+13.83
Test, p MWU=1221 p: 0.710 t=-1.777 p: 0.077
Cancer type Colorectal 17 101 57.00+7.09 89.05+17.76
Breast 12 7.1 55.16+6.63 82.00+12.91
Lung 22 13.0 58.54+5.67 85.81+18.00
Esophagus, stomach 65 38.5 60.40+5.67 89.07+15.10
Pancreas, gall bladder, liver 20 11.8 56.80+11.61 88.10+13.10
Hematological 6 3.6 54.66+9.15 79.16+24.86
Genitourinary 15 8.9 57.60+4.23 86.46+11.72
Other (unknown primary) 12 7.1 61.25+6.03 85.08+15.91
Test, p KW=14.09 p: 0.050 F=0.654 p: 0.710
Metastasis Var 95 56.2 58.53+5.37 85.51x15.88
Yok 74 43.8 58.74+8.75 89.28+14.87
Test, p MWU=3135 p: 0.228 t=-1.573p: 0.118
Treatment type Chemotherapy 124 73.4 58.96+7.38 87.70+15.49
Chemotherapy + radiotherapy 21 12.4 57.57+5.97 79.14+17.17
Chemotherapy + surgery 15 8.9 56.66+6.52 86.40+11.23
All three of them 9 5.3 59.66+4.89 99.66+7.59
Test, p KW=2.981 p: 0.395 F=4.094 p: 0.008
Side effects of chemotherapy ~ Nausea-vomiting 91 53.8 59.02+5.62 89.63+14.93
Constipation 6 3.6 56.66+2.33 76.00+11.17
Diarrhea 10 5.9 60.30+4.90 89.10+15.77
Abdomen pain 10 5.9 54.80+15.00 85.10+19.26
Fatigue 32 18.9 58.93+6.45 84.50+16.27
Dyspnea 7 41 55.57+6.10 71.42+£9.71
Loss of appetite 13 4.2 59.30+10.76 90.15+12.80
Test, p KW=6.146 p: 0.407 F=2.525 p: 0.023
Cancer is an incurable disease. |agree 13 7.7 55.15+6.26 74.38+19.11
I do not agree 156 92.3 58.91+7.03 88.23+14.76
Test, p MWU=643.5 p: 0.029 t=-3.173 p: 0.002
Thereisnot muchlcandoto |agree 102 60.4 57.97+5.86 83.61+16.10
beat cancer. | do not agree 67 39.6 59.62+8.45 92.56+12.92
Test, p MWU=2679 p: 0.018 t=-2.802 p: 0.006
Additional chronic disease Yes 67 39.6 59.04+6.37 83.11x15.46
No 102 60.4 58.35+7.45 89.82+15.04
Test, p MWU=3363 p: 0.863 t=-2.802 p: 0.006
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Table 4. The relationship between Health Fatalism Scale and Self-Care
Agency Scale

Self-Care Agency Scale

Health Fatalism Scale r 0.274

p 0.000

chemotherapy+surgery. On the other hand, it was de-
termined that the self-care agency of the patients who
had dyspnea and had additional chronic diseases was
significantly lower (p<0.05). The self-care agency of
the patients who disagreed with the statements “Cazncer
is an incurable disease” and “There is not much I can do
to beat cancer” was found to be higher at a statistically

significant level (p<0.05) (Table 3).

A statistically significant, positive, and low-level relation-
ship was detected between the Health Fatalism Scale
and the Self-Care Agency Scale mean scores (r=0.274
p<0.01) (Table 4).

Discussion

In the present study, in which the relationship between
health fatalism and self-care agency of oncology patients
was investigated, it was found that the patients’ health
fatalism attitudes were high. In a study conducted on
breast cancer, it was reported that women who had
mammography had lower health fatalism scores®. In an-
other study conducted with individuals diagnosed with
breast cancer, cancer fatalism was found to be low?!. In
another study, it was reported that the majority of the
participants did not agree with the opinion that “Zhere
is not much you can do to reduce your chance of having can-
cer.” In contrast, more than half of them agreed with the
opinion that “When I think about cancer, I automatically
think of death.”* In another study, it was determined
that most of the patients with advanced lung and bowel
cancer believe that “Cancer is curable.* The high health
fatalism score in this study may be because of the socio-
cultural characteristics of the region.

It was determined in the study that the self-care agency
of oncology patients was at a moderate level. Although
the mean score of self-care agency was found to be high
in patients with gynecological cancer,® was found to
be moderate in patients who underwent surgery for
head and neck cancer®. O’Regan et al.° reported high
self-care agency in patients with breast, colorectal,
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Hodgkin, and non-Hodgkin lymphoma cancer pa-
tients receiving chemotherapy®. Self-care and self-
efficacy scores were moderate in Chinese gastric and
colorectal cancer patients®. In another study on breast
cancer patients receiving chemotherapy in China, the
self-care agency score was moderate®. In this study,
it can be considered that the self-care agency was at a
moderate level because of the chemotherapy-related
symptoms, additional chronic diseases, or the majority
of patients’ age was 51 and over.

As a result of this study, the mean score of health fatal-
ism score of men was found to be significantly higher
than that of women. In a literature review on cancer
fatalism, it was determined that women had higher fa-
talism scores®. In the study of Kaya and Bozkur® and
Bobov and Capik?, fatalism tendency was higher in
women. Because of the patriarchal structure of Turkish
society, men may perceive the disease as an adverse
condition affecting their level of competence. For this
reason, it can be considered that men preferred fatal-
ism as a coping method in this study.

In the present study, the health fatalism score of singles
was found to be higher than that of married people. In
the studies of Bobov and Capik, married people had
higher fatalism scores”. The reason why singles’ health
fatalism score was high in this study may be that single
people attributed their disease more to fate or divine
intervention or that the rate of singles was low in the

study.

It was determined that retirees’ mean health fatalism
score was higher than homemakers and workers. In the
study of Bobov and Capik, homemakers were found to
have higher fatalism scores”. In one study, it was de-
termined that unemployed, retired, and non-working
individuals had higher fatalism scores than other oc-
cupational groups™. This study suggests that retired
individuals may have a fatalistic tendency to surrender
after a long working period.

Health fatalism scores of patients whose income
was less than their expenses were found to be higher.
Studies are reporting that individuals who have low in-
come have higher fatalism scores '****7”. Michielutte
et al. found that only a few patients showed a fatalistic
approach in a sample with a high annual income*. On
the other hand, other studies did not find a relation-
ship between economic status and cancer fatalism®.
Low-income individuals may associate their problems
with a more fatalistic approach for economic reasons,
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or they may turn to the health fatalism approach be-
cause of their inability to access information sources.

In this study, smokers were found to have higher health
fatalism scores. One study found that smoking and be-
ing less ready to quit were associated with fatalistic
beliefs®. In a study, it was reported that smokers had
higher fatalism levels, and patients believed that they
had cancer because they should have cancer®. In an-
other study, it was reported that people with fatalistic
beliefs about preventing cancer had reduced smoking
avoidance behavior. According to the results of this
study, it can be considered that individuals with high
health fatalism have a higher probability of smoking,
which will negatively affect the fight against cancer.

The health fatalism score of those who agreed with the
statements “Cazncer is an incurable disease” and “There is
not much I can do to beat cancer” was found to be sig-
nificantly lower than those who did not, in the study
of Duberstein et al. stated that most patients believed
cancer could be cured®. In a previous study, it was re-
ported that nearly half of the patients who had breast
cancer agreed with the statement, “I believe that it is part
of God's plan for someone to have breast cancer™'. In this
study, it can be considered that those who agreed with
the statement “Cancer is an incurable disease” and “There
is not much I can do to beat cancer” were less likely to have
health fatalism because of the knowledge that patients
gained about the treatment after the cancer diagnosis or
the positive effect of religious beliefs on this perception.

The self-care agency of individuals aged 30-50 was
higher in the study. The self-care agency of patients who
underwent surgery for head and neck cancer did not
show a significant difference according to age®. No rela-
tionship between age and infection prevention self-care
behaviors in hematology cancer patients was detected .
In parallel with this study, studies report that self-care
agency decreases as age increases in cancer patients®*®.
There might be a decrease in self-care agencies with the
increase in possible health problems and the presence of
more physical disabilities in advanced ages.

This study also determined that the self-care agency
of high school graduate patients was significantly
higher. Similar to this study, a positive correlation
was reported between training and self-care agency in
studies conducted on lung cancer patients,* head and
neck cancer patients,* and gastric colorectal cancer
patients®. Patients may search for more information
about self-care skills with the increased training levels.
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Individuals’ self-care agency might be positively affect-
ed by increased awareness of diseases.

It was found that smokers had higher self-care agen-
cy. In a previous study, it was reported that smoking
cancer patients had lower self-care agency than non-
smokers®. This study suggests that patients who have
high self-care agency may be less sensitive to quitting
smoking after their diagnosis. Also, this study’s lower
number of smokers might have affected this result.

In this study, the self-care agency of patients who re-
ceived chemotherapy, radiotherapy, and surgical treat-
ment was significantly higher. In one study, a difference
was found in the self-care agency of breast cancer pa-
tients who received only chemotherapy and patients
who received chemotherapy+radiotherapy *. In this
study, the difference in self-care agency according to the
type of treatment may be due to the physical function-
ality of patients receiving all three treatments. It was
determined in this study that dyspnea decreased the
self-care agency of patients more than chemotherapy
side effects such as nausea-vomiting, diarrhea, fatigue,
and loss of appetite. A previous study reported that
cancer patients have difficulty managing daily tasks
related to chemotherapy, which affects their health-
related quality of life.* Patients with dyspnea might
have trouble managing their daily activities, and there-
fore, their self-care agency might have decreased in this
study. It was also determined that additional chronic
disease reduces the self-care agency of the patients.
Another study found that past medical history did not
affect self-care in Iranian cancer patients®. It was deter-
mined that there was no relationship between comor-
bidity and self-care agency in breast cancer patients®
and gastric colorectal cancer patients®. In this study,
the possibility of those who had other chronic diseases
having more problems coping with the effects of cancer
might have reduced their self-care agency.

In the present study, the self-care agency of the patients
who did not agree with the statements “Cancer is an
incurable disease” and “There is not much I can do to
beat cancer” was found to be significantly higher than
those who agreed with these statements. It can be con-
sidered that patients who believe in the curability of
cancer and are aware of what they can do to beat cancer
have higher self-care agency because they can be more
motivated. This finding may indicate that adequate in-
formation about the treatment and care of cancer is the
preliminary strategy for self-care.



It was found that as the patients’ health fatalism ap-
proach increased, their self-care agency scores also in-
creased. In a qualitative study conducted with diabetes
patients, the three main themes that explained self-care
were fatalism, belief in God, and fear of complications,
and it was also found that these themes supported self-
care®. In another study that was conducted with dia-
betic patients, it was found that diabetes fatalism was
negatively associated with drug compliance, exercise,
diet, and blood glucose tests™. A fatalistic approach can
affect health-related activities positively or negatively
because of its association with a spiritual force. It was
determined in a study conducted with prostate cancer
patients that the bond established with God is an es-
sential factor in emotional and social functionality.
It is reported that cancer patients who rely on spiri-
tual and religious beliefs accept their disease and try
to cope with the disease positively and purposefully®.
In a study conducted on women who had breast can-
cer, fatalism, which is one of the ways of coping with
cancer, was evaluated as an active confrontation with
the disease®. It was found that as fatalism increased in
patients who received chemotherapy, social support
and positive thinking also increased'. However, fatal-
ism can be an adaptive response in situations such as
waiting for test results related to a diagnosis'. Based
on a positive point of view, fatalism is considered to
increase the self-care agency of patients by reframing
a stressful situation positively, providing active accep-
tance of the disease without submission, and because
of the influence of religious beliefs.

Implications for Practice and Future Research

As a result of the present study, it was concluded that
as health fatalism increases in cancer patients, self-care
agency also increases. As a result of this study, it can be
suggested that sociocultural beliefs such as health fatal-
ism should be evaluated as a part of care and rehabilita-
tion. It is also recommended that the positive effect of
the health fatalism approach on self-care agency should
be integrated into nursing care. In addition, the nega-
tive impact of health fatalism on non-smoking health
behavior should be eliminated. In the future, studies
can be conducted to investigate the relationship be-
tween health fatalism and religious coping resources
in increasing the self-care agency of the individual or
dealing with cancer according to cancer type.
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Strengths and Limitations of the Study

Fatalism and religious experiences may differ signifi-
cantly between countries with different spiritual tradi-
tions. This study reveals the effects of health fatalism on
self-care in Turkish culture. The study’s limitations were
that the data were collected in a single hospital and 169
patients, and no comparisons were made with other in-
stitutions. The limitation of this study is that it used a
self-report questionnaire to assess self-care agency; the
self-report questionnaire method has the disadvantage of
eliciting only socially acceptable responses, and hence, it
may overestimate the level of self-care agency. However,
self-reported measures are simple and economical to use.

Conclusion

As a result of the present study, it was found that the
health fatalism attitude of cancer patients was high,
and their self-care agency was at a moderate level.
Health fatalism was found to be higher among men,
singles, retirees, low-income participants, and smokers.
According to these results, preventing the negative ef-
fect of health fatalism on health behaviors is essential.
Also, those who were in the 30-50 age range, high
school graduates, and smokers had high self-care agen-
cy scores, and those with respiratory distress and ad-
ditional chronic diseases had low scores. Nurses need
to consider the factors affecting oncology patients’
self-care agency. On the other hand, it was also found
that the patients who did not agree with the fatalistic
statements about cancer, such as “Cancer is an incur-
able disease” and “There is not much I can do to beat
cancer; had higher health fatalism and self-care agency
scores than those who agreed with these statements.
This result may show that high health fatalism does
not cause fatalistic beliefs in cancer. It was found in the
study that the lack of cancer fatalism provided positive
support for self-care. In the study, it was concluded
that as health fatalism increases in cancer patients, self-
care agency also increases. The positive effect of health
fatalism in increasing self-care agency is recommended
to be integrated into patients’ self-care.

Ethical Approval

This study was received on 22/04/2019, meeting
number 3 / Decision number 26. Approval was taken
from Atatiirk University Faculty of Medicine Clinical
Research Ethics Committee.

Kafkas J Med Sci 2025; 15(1):16-25



24

Conflict of Interests

The authors declared no conflict of interest.

Author Contributions

Concept— MSG; Design— MSG; Data Collection
and/or Processing- MSG, SG; Analysis and/
or Interpretation- MS$G, SG; Resources— MSG,
SG; Literature Search— MS$G, SG; Supervision—
MS$G; Writing Manuscript— MSG, SG; Ciritical
Review— MSG.

References

1.

10.

11.

Lauriola M, Tomai M. Biopsychosocial correlates of adjustment
to cancer during chemotherapy: the key role of health-related
quality of life. The Scientific World Journal, 2019, 2019.

. Hintistan S, Cilingir D, Nural N, Giirsoy AA. Hematolojik

kanserli hastalarin kemoterapiye bagli yasadiklar1 semptomlara
yonelik uygulamalari. Giimiishane Universitesi Saglik Bilimleri
Dergisi. 2012;1:153-64.

. Seven M, Akyiiz A, Sever N, Dinger $. Kanser Tanist Alan

Hastalarin - Yasadigi Fiziksel ve Psikolojik Semptomlarin
Belirlenmesi. TAF Preventive Medicine Bulletin. 2013;12.

. Whagland R, Richardson A, Ewings S, Armes J, Lennan E,

Hankins M, et al. Prevalence of cancer chemotherapy-related
problems, their relation to health-related quality of life and
associated supportive care: a cross-sectional survey. Supportive
Care in Cancer. 2016;24:4901-11.

. Nageeb S, Vu M, Malik S, Quinn MT, Cursio J, Padela AL

Adapting a religious health fatalism measure for use in Muslim
populations. Plos One. 2018;13:¢0206898.

. O'Regan P, McCarthy G, O'Reilly S, Power D, Bird BH,

Murphy CG, et al. Cancer-related fatigue and self-care agency:
A multicentre survey of patients receiving chemotherapy.
Journal of Clinical Nursing. 2019;28:4424-33.

. Shams S, Jabbar AA, Nanji K, Jan R, Tharani A. Influence of

supportive care on chemotherapy patients’ self-care behaviour
and satisfaction: A pilot study conducted in Karachi, Pakistan.
Indian Journal of Cancer. 2018;55:115-21.

. Karadagli F, Alpar SE. Bir 6l¢ek gelistirme galigmasi: Kemoterapi

uygulanan hastalarda 6zbakim yetersizligi kuramina gore
6zbakim davranislari 6lgegi. Mersin Universitesi Saglik Bilimleri
Dergisi. 2017;10:168-81.

. Sungur G. Kiiltiirlerarasi Hemgirelik. Icinde: Sevig U TG

(editér) . Istanbul, Istanbul Kitabevi. 2012;181-202.

Heiniger LE, Sherman KA, Shaw L-KE, Costa D. Fatalism and
health promoting behaviors in Chinese and Korean immigrants
and Caucasians. Journal of Immigrant and Minority Health.
2015;17:165-71.

Keller KG, Toriola AT, Schneider JK. The relationship between
cancer fatalism and education. Cancer Causes & Control.
2021;32:109-18.

Kafkas J Med Sci 2025; 15(1):16-25

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Kulakei H, Ayyildiz TK, Yildirim N, Ozturk O, Topan AK,
Tasdemir N. Effects of breast cancer fatalism on breast cancer
awareness among nursing students in Turkey. Asian Pacific
Journal of Cancer Prevention. 2015;16:3565-72.

Powe BD, Finnie R. Cancer fatalism: the state of the science.
Cancer Nursing. 2003;26:454-67.

Kobayashi LC, Smith SG. Cancer fatalism, literacy, and cancer
information seeking in the American public. Health Education
& Behavior. 2016;43:461-70.

Peck ME, Sayad JV, Markwardt R. Fear, fatalism and breast
cancer screening in low-income African-American women: the
role of clinicians and the health care system. Journal of General
Internal Medicine. 2008;23:1847-53.

Liang W, Wang JH, Chen M-Y, Feng S, Lee M, Schwartz MD,
et al. Developing and validating a measure of Chinese cultural
views of health and cancer. Health Education & Behavior.
2008;35:361-75.

Schmidt C. Fatalism may fuel cancer-causing behaviors. 2007.
Sinky TH, Faith ], Lindly O, Thorburn S. Cancer fatalism and
preferred sources of cancer information: an assessment using
2012 hints data. Journal of Cancer Education. 2018;33:231-7.
Abraido-Lanza AF, Martins MC, Shelton RC, Flérez KR.
Breast cancer screening among Dominican Latinas: A closer
look at fatalism and other social and cultural factors. Health
Education & Behavior. 2015;42:633-41.

Kaya A, Bozkur B. Kadercilik egilimi ile 6zyeterlik inanci ve
savunma mekanizmalart arasindaki iligkinin incelenmesi. Ege
Egitim Dergisi. 2017;18:124-45.

Kiyak E, Erkal E, Demir S, Demirkiran BC, Uren Y, Erguney S.
Evaluation of attitudes toward epilepsy and health fatalism in
northeastern Turkey. Epilepsy & Behavior. 2021;115:107495.
Jafari Y, Rahimi J, Bknazar S, Lashkardoost H, Mohaddes HH,
MousaviJS, et al. The relationship between religious orientation
and self-care practice in patients with type 2 diabetes. 2015.
Franklin MD, Schlundt DG, McClellan LH, Kinebrew T,
Sheats J, Belue R, et al. Religious fatalism and its association
with health behaviors and outcomes. American Journal of
Health Behavior. 2007;31:563-72.

Cunar F, Eti Aslan F. Spiritualism and nursing: The importance
of spiritual care in intensive care patients. 2017.

Bakan AB, Aslan G, Yildiz M. Determination of breast cancer
fatalism in women and the investigation of the relationship
between women’s cervical cancer and pap smear test health
beliefs with religious orientation and fatalism. Journal of
Religion and Health. 2021;60:1856-76.

Franklin MD, Schlundt DG, Wallston KA. Development and
validation of a religious health fatalism measure for the African-
American faith community. Journal of Health Psychology.
2008;13:323-35.

Bobov G, Capik C. The reliability and validity of the religious
health fatalism scale in Turkish language. Journal of Religion
and Health. 2020;59:1080-95.



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Kearney BY, Fleischer BJ. Development of an instrument to
measure exercise of self-care agency. Research in Nursing &
Health. 1979;2:25-34.

Nahcivan N. Saglikli genglerde 6z-bakim glicii ve aile ortaminin
etkisi. Saglik Bilimleri Enstitiisii, Hemgirelik Anabilim Dali.
Istanbul: Istanbul Universitesi, 1993.

Molaei-Zardanjani M, Savabi-Esfahani M, Taleghani F. Fatalism
in breast cancer and performing mammography on women with
or without a family history of breast cancer. BMC Women’s
Health. 2019;19:1-5.

Gullatte MM, Brawley O, Kinney A, Powe B, Mooney K.
Religiosity, spirituality, and cancer fatalism beliefs on delay in
breast cancer diagnosis in African American women. Journal of
Religion and Health. 2010;49:62-72.

Duberstein PR, Chen M, Chapman BP, Hoerger M, Saced F,
Guancial E, et al. Fatalism and educational disparities in beliefs
about the curability of advanced cancer. Patient Education and
Counseling. 2018;101:113-8.

Kiigitkkkaya B, Ergel O. Jinekolojik kanserli hastalarda hastalik
algisinin 6z-bakim giiciine etkisi. Ege Universitesi Hemysirelik
Fakiiltesi Dergisi. 2019;35:137-45.

Ustiindag H, Zengin N. Bag boyun kanseri nedeni ile cerrahi
girisim gegiren hastalarin 6z bakim giiciiniin degerlendirilmesi.
Anadolu Hemgirelik ve Saglik Bilimleri Dergisi. 2008;11:63-8.
Qian H, Yuan C. Factors associated with self-care self-efficacy
among gastric and colorectal cancer patients. Cancer Nursing.
2012;35:E22-E31.

Zhang Y, Kwekkeboom K, Petrini M. Uncertainty, self-efficacy,
and self-care behavior in patients with breast cancer undergoing
chemotherapy in China. Cancer Nursing. 2015;38:E19-E26.
Leyva B, Nguyen AB, Cuevas A, Taplin SH, Moser RP, Allen
JD. Sociodemographic correlates of cancer fatalism and the
moderating role of religiosity: Results from a nationally-
representative survey. Journal of Prevention & Intervention in
the Community. 2020;48:29-46.

Michielutte R, Dignan MB, Sharp PC, Boxley J, Wells HB. Skin
cancer prevention and early detection practices in a sample of
rural women. Preventive Medicine. 1996;25:673-83.

39.

40.

41.

42.

43,

44.

45.

46.

47.

48.

49.

25

Schnoll RA, Malstrom M, James C, Rothman RL, Miller SM,
Ridge JA, et al. Correlates of tobacco use among smokers and
recent quitters diagnosed with cancer. Patient Education and
Counseling. 2002;46:137-45.

Hall MB, Vos P. Comparison of cancer fatalism among rural
smokers and nonsmokers. Journal of Community Health.
2019;44:215-21.

Kim HK, Lwin MO. Cultural determinants of cancer fatalism
and cancer prevention behaviors among Asians in Singapore.
Health Communication. 2021;36:940-9.

Han A, Choi JS. Factors influencing infection prevention
self-care  behaviors in patients with hematologic cancer
after discharge. European Journal of Oncology Nursing.
2018;35:102-6.

Goudarzian AH, Boyle C, Beik S, Jafari A, Bagheri Nesami M,
Taebi M, et al. Self-care in Iranian cancer patients: The role of
religious coping. Journal of Religion and Health, 2019;58:259-
270.

Aluparmak S, Fadiloglu C, Girsoy $T, Aluparmak O.
Kemoterapi tedavisi alan akciger kanserli hastalarda 6z bakim
giici ve yasam kalitesi iliskisi. Ege Tip Dergisi, 2011;50:95—
102.

Saidi S, Milnes L], Griffiths J. Fatalism, faith and fear: A case
study of self-care practice among adults with Type 2 diabetes in
urban Malaysia. Journal of Clinical Nursing, 2018;27:3758-
3767.

Walker RJ, Smalls BL, Hernandez-Tejada MA, Campbell JA,
Davis KS, Egede LE. Effect of diabetes fatalism on medication
adherence and self-care behaviors in adults with diabetes.
General Hospital Psychiatry, 2012;34:598-603.

Gall TL. Relationship with God and the quality oflife of prostate
cancer survivors. Quality of Life Research, 2004;13:1357-1368.
Weaver AJ, Flannelly KJ. The role of religion/spirituality for
cancer patients and their caregivers. Southern Medical Journal,
2004;97:1210-1214.

Levine EG, Targ E. Spiritual correlates of functional well-being
in women with breast cancer. Integrative Cancer Therapies,
2002;1:166-174.

Kafkas J Med Sci 2025; 15(1):16-25



ARASTIRMA MAKALESI / RESEARCH ARTICLE

Evaluation of Bacteria Isolated from Endotracheal
Aspirates of Patients in Intensive Care Units: A Single-

Centre Retrospective Study

Yogun Bakim Unitelerindeki Hastalarin Endotrakeal Aspiratlarindan zole Edilen Bakterilerin
Degerlendirilmesi: Tek Merkezli Retrospektif Bir Calisma

Cihan Semet

Inegol State Hospital, Department of Infectious Diseases and Clinical Microbiology, Bursa, Tiirkiye

ABSTRACT

Aim: This study aims to analyze the bacteriological profile and an-
tibiotic susceptibility patterns of isolates from endotracheal aspi-
rates (ETAs) of intensive care units (ICUs) patients to provide data
for combating ventilator-associated pneumonia (VAP) and other
nosocomial infections.

Material and Methods: A retrospective study of ETA (Endotracheal
Aspirate) samples from ICU patients (January-December 2022)
was conducted. Quantitative cultures were performed on the ETA
samples, and the results were expressed as CFU/mL (colony-
forming units per milliliter). Bacteria were identified and tested for
antibiotic susceptibility according to the European Committee on
Antimicrobial Susceptibility Testing (EUCAST) criteria.

Results: Among 263 isolates, predominant gram-negative bacte-
ria were Acinetobacter baumannii, Pseudomonas aeruginosa, and
Klebsiella spp., gram-positive bacteria included Staphylococcus
epidermidis and Staphylococcus aureus. High resistance was not-
ed in Acinetobacter baumannii to ciprofloxacin (96.4%) and piper-
acillin/tazobactam (97.3%). Staphylococcus epidermidis showed
resistance to oxacillin (66.6%) but none to vancomycin or linezolid.
Conclusions: The prevalence of multidrug-resistant pathogens in

ETA cultures emphasizes the importance of improved surveillance,
antimicrobial stewardship and infection control in ICUs.

Key words: ventilator-associated pneumonia; endotracheal aspirates;
antibiotic resistance
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Amag: Bu calismada, ventilatér ile iliskili pnémoni (VIP) ve diger
hastane enfeksiyonlariyla miicadele icin veri saglamak amaciyla
yogun bakim Unitelerindeki (YBU) hastalarin endotrakeal aspirat-
larindan (ETA) izole edilen suslarin bakteriyolojik profili ve antibiyo-
tik duyarlilik paternleri analiz edilmistir.

Gerec ve Yéntem: YBU hastalarindan alinan ETA Srnekleri ret-
rospektif (Ocak-Aralik 2022) olarak degerlendirilmistir. Endotrakeal
aspirat érnekleri lzerinde kantitatif kiltirler yapilmis ve sonuclar
CFU/mL (mililitre basina koloni olusturan birim) olarak ifade edilm-
istir. Tanimlanmis olan bakteriler EUCAST (Avrupa Antimikrobiyal
Duyarlilik Testi Komitesi) kriterlerine gére antibiyotik duyarliigi
acisindan test edilmistir.

Bulgular: 263 izolat arasinda, en sik saptanan gram-negatif bak-
teriler Acinetobacter baumannii, Pseudomonas aeruginosa ve
Klebsiella spp. iken, gram-pozitif bakteriler Staphylococcus epi-
dermidis ve Staphylococcus aureus idi. Acinetobacter bauman-
nii’de siprofloksasin (%96,4) ve piperasilin-tazobaktama (%97,3)
kars! yiUksek diren¢ kaydedilmistir. Staphylococcus epidermidis
suslarinda oksasiline (%66,6) direnc tespit edilmisken vankomisin
veya linezolide direng gérilmemistir.

Sonuc: ETA kiiltirlerinde coklu ilaca direngli patojenlerin yliksek
oranda tespit edilmesi, YBU’lerde gelismis stirveyans, antimikro-
biyal yénetim ve enfeksiyon kontroltiniin énemini vurgulamaktadir.

Anahtar kelimeler: ventilator iliskili pnémoni; endotrakeal aspirat; antibiyotik
direnci
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Introduction

Ventilator-associated pneumonia (VAP) is a significant
hospital-acquired infection, particularly prevalent in
intensive care units (ICUs) where patients are depen-
dent on mechanical ventilation. Diagnosing VAP and
determining appropriate antibiotic therapy depends
on accurately identifying bacterial pathogens and their
antibiotic susceptibility patterns from endotracheal as-
pirate (ETA) cultures. The significance of ETA cultures
lies in their ability to provide crucial microbiological
data that guide targeted treatment, thereby improving
patient outcomes and reducing the incidence of multi-
drug-resistant infections.

Several studies have highlighted the prevalence and va-
riety of bacterial pathogens isolated from ETAs. Gram-
negative bacteria, including Acinetobacter baumannii
(A.baumannii), Klebsiellapneumoniae (K. pneumoniae),
and Pseudomonas aeruginosa (Paeruginosa), are fre-
quently identified as predominant pathogens, often ex-
hibiting multidrug resistance (MDR). Gram-positive
bacteria, such as Staphylococcus aureus (S.aureus), in-
cluding methicillin-resistant strains (MRSA), are also
commonly isolated' .

The management of VAP involves empiric antibiotic
therapy, typically starting with broad-spectrum anti-
biotics and later de-escalating based on culture results.
Rapid identification of pathogens and their resistance
profiles can significantly reduce the duration of inap-
propriate antibiotic use, thereby mitigating the devel-
opment of resistance and improving clinical outcomes®.

This study aims to comprehensively analyze the bacte-
riological profile and antibiotic susceptibility patterns
of isolates from ETAs in ICU patients at our center,
contributing valuable data to the ongoing efforts to
combat VAP and other nosocomial infections in criti-
cally ill patients.

Material and Methods

The study was approved by the Ethics Committee
of Health Sciences University Bursa Yiiksek Ihtisas
Training and Research Hospital (Approval No: 2011-
KAEK-25, Date: 2023/06/01). This retrospective study
investigated the bacteria isolated from endotracheal
aspirate samples of patients admitted to our hospital’s
Medical and Surgical ICUs between January 2022 and
December 2022 and their antibiotic susceptibilities.

Inclusion criteria were hospitalization in the ICU
for >48 hours and growth of >100.000 cfu/ml in
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endotracheal aspirate cultures. Exclusion criteria were
incomplete medical records, polymicrobial growth or
contamination in cultures, or age <18 years. Data on
patient demographics, microbiological results, and an-
tibiotic susceptibilities were retrieved retrospectively
from the hospital’s electronic database.

The hospital’s microbiology laboratory routinely pro-
cessed endotracheal aspirate samples. Clinical speci-
mens were inoculated onto 5% sheep blood agar and
cosin methylene blue (EMB) agar. Plates were incu-
bated at 37°C for 18-24 hours. Pure cultures with
>100.000 cfu/ml were identified using conventional
biochemical methods. Antibiotic susceptibility test-
ing was performed via disc diffusion and gradient
tests (Etest, bioMérieux, France) following European
Committee on Antimicrobial Susceptibility Testing

(EUCAST) guidelines.

Empirical therapy for gram-negative bacteria included
broad-spectrum antibiotics such as piperacillin/tazo-
bactam, meropenem, and ciprofloxacin. For gram-pos-
itive bacteria, vancomycin, teicoplanin, and linezolid
were preferred.

Data were analyzed using IBM Statistical Package for
Social Sciences (SPSS) for Windows program version
28.0. Descriptive statistics (numbers, percentages,
means, and standard deviations) were used to summa-
rize the distribution of isolated microorganisms, anti-
biotic resistance patterns, and patient demographics.

Results

Two hundred and fifteen patients met the inclusion
criteria and were enrolled in the study. The cohort
included 136 males (63.3%) and 79 females (36.7%),
with a mean age of 65.2412.8 years (range: 18-92).
Overall, 263 microorganisms were isolated. Among
these, A.baumannii was the most frequently isolated
microorganism, accounting for 43.0%. Paeruginosa,
Klebsiella spp., and Escherichia coli (E.coli) followed
this. Stenotrophomonas maltophilia (S.maltophilia) and
Enterobacter spp. were less common, representing 0.8%

and 1.9%, respectively (Table 1).

Among gram-positive bacteria, Staphylococcus epider-
midis (S.epidermidis) and S.aureus were the primary
isolates (Table 2). Eleven (4.2%) Candida spp. were de-

tected among the isolated microorganisms.

A.baumannii (n=113) exhibited high resistance
rates to multiple antibiotics, with the highest resis-
tance observed against ciprofloxacin (96.4%) and
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Table 1. Resistance rates of gram-negative microorganisms to various antibiotics

Microorganism (n) Co-trimoxazole ~ Ceftazidime-Avibactam  Ciprofloxacin ~ Cefoperazone/ Piperacillin/  Meropenem  Amikacin
n (%) n (%) n (%) sulbactam tazobactam n (%) n (%)
n (%) n (%)

A.baumannii (n=113) 34 (30.0) - 100 (96.4) - - 108 (95.5) 20 (17.6)
Paeruginosa (n=34) 32 (94.1) 1(2.9) 9 (26.4) 11 (32.3) 11 (32.3) 5(14.7) 4(11.7)
Klebsiella spp. (n=33) 29 (87.8) 2(6.0) 28 (84.8) 29 (87.8) 29 (87.8) 11(33.3) 7(21.2)
E.coli (n=46) 11(23.9) 0(0) 20 (43.4) 11(23.9) 10 (21.7) 11 (23.9) 7(15.2)
S.maltophilia (n=2) 0(0) - - - - - -

Enterobacter spp. (n=5) 0(0) 0(0) 2 (40.0) 1(20.0) 2 (40.0) 1(20.0) 1(20.0)

Table 2. Resistance rates of gram-positive microorganisms to various antibiotics

Microorganism (n) Oxacillin n (%)

Vancomycin n (%)

Teicoplanin n (%) Linezolid n (%) Ciprofloxacin n (%)

8 (66.7)
5(71.4)

0(0)
0(0)

S.epidermidis (n=12)
S.aureus (n=7)

000
0(0)

0(0)
0(0)

5(41.7)
6(85.7)

Table 3. Antibiotic regimens administered to the microorganisms grown in endotracheal aspirate cultures that were considered to be VAP agents

A.baumannii - Paeruginosa Klebsiellaspp.  E.coli ~ S.maltophilia Enterobacter spp. S.epidermidis S.aureus
Treatment (n=86) (n=34) (n=28) (n=41) (n=2) (n=5) (n=3) (n=6)
Monotherapy, n (%) 5(5.8) 31(91.2)  24(857) 33(80.5  2(100) 3 (60.0) 3(100)  6(100)
Meropenem, n (%) - 22 (64.7) 13(46.4) 23 (56.1) - 3(60.0) - -
Colistin, n (%) 5(5.8) - - - - - - -
Tigecycline, n (%) - - 4(14.3) - - - - -
Vancomycin, n (%) - - - - - - 1(33.3) 4 (66.7)
Linezolid, n (%) - 2(66.7) 2(33.3)
Co-trimoxazole, n (%) - - - - 2(100) - - -
Piperacillin/tazobactam, n (%) - 9(26.5) 2(7.1) 9(22.0) - - - -
Ceftazidime/avibactam, n (%) - - 5(17.9) 1(2.4) - - - -
Combination therapy, n (%) 81(94.2) 3(8.8) 4(14.3) 8 (19.5) 0(0) 2 (40.0) 0(0) 0(0)
Meropenem + Colistin, n (%) 4 (4.6) (2.9) 4(14.3) - - 2 (40.0) - -
Meropenem + Tigesiklin, n (%) 11(12.7) - - 3(7.3) - - - -
Sefaperazon/sulbaktam + Colistin, n (%) 49 (56.9) - - - - - - -
Meropenem + Amikasin, n (%) 17.(19.7) - - - - - - -
Piperacillin/tazobactam + Amikacin, n (%) - 2(5.9 - 5(12.2) - - - -

meropenem (95.5%). Paeruginosa (n=34) showed
notable resistance to cotrimoxazole (94.1%) and ci-
profloxacin (26.4%), while resistance to colistin was
11.7%. Klebsiella spp. (n=33) had high resistance
rates to multiple antibiotics, including ciprofloxacin
(84.8%), cotrimoxazole (87.8%), and piperacillin/ta-
zobactam (87.8%). E.coli (n=46) exhibited the high-
est resistance to ciprofloxacin (43.4%) and relatively
lower resistance to other antibiotics. S.maltophilia
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(n=2) isolates were susceptible to co-timoxazole.
Enterobacter spp. (n=5) isolates showed the highest
resistance rates to ciprofloxacin and piperacillin/ta-

zobactam (Table 3).

Among gram-positive bacteria, S.epidermidis
(n=12) demonstrated a high resistance rate to
oxacillin (66.6%), and ciprofloxacin (41.6%),

but no resistance was observed for vancomycin,



teicoplanin, and linezolid. S.aureus (n=7) isolates
showed a high resistance rate to oxacillin (71.4%)
and ciprofloxacin (85.7%), while no resistance was
detected for vancomycin, teicoplanin, and linezol-

id (Table 2).

Discussion

Ventilator-associated pneumonia is a severe infec-
tious disease affected by various factors, such as
the patient population in intensive care units, the
length of hospital stay, and previous antimicrobial
treatment’. It is commonly caused by microorgan-
isms such as Paeruginosa, S.aureus, A.baumannii,
and Klebsiella pneumoniae (K.pneumoniae) in inten-
sive care units®’.

In our study, gram-negative bacteria were dominant
among the strains isolated from ETA samples of
ICU patients. These pathogens are frequently asso-
ciated with healthcare-associated infections and are
usually multidrug resistant, which makes treatment
difficult*®. Among the gram-negative bacteria iden-
tified in our study, the high resistance rates observed
in A.baumannii, Klebsiella spp., and Paeruginosa are
consistent with reports from other regions and un-
derline the global challenge posed by these MDR or-
ganisms. In a study investigating the microorganisms
causing VAP in Tiirkiye, gram-negative organisms were
found in 76.5% of cases’. In another study conducted
in Turkiye, A.baumannii and Paeruginosa were found
in 49.5% and 20.5% of ETA samples, respectively'. In
another study conducted in India, Pseudomonas Spp.
(18%), Escherichia coli (25%) and Klebsiella pneumo-
nia (36%) were identified as the common pathogens
causing VAP'. In our study, gram-negative microor-
ganisms were found in 88.6% of the cases, and the most
frequently grown agent was A4.baumannii, which had a
remarkable rate.

Our study identified A4.baumannii strains as the agent
with the highest degree of resistance. In a study con-
ducted in Tirkiye in which VAP agents were eval-
uated, ciprofloxacin resistance was found in 63.6%
of A.baumannii. In another study conducted in
our country, the meropenem resistance rate was
90% in A.baumannii*'*. In our study, ciprofloxacin
(96.4%) and meropenem (95.5%) resistance rates for
A.baumannii strains are particularly alarming and sim-
ilar to the resistance patterns recorded in studies con-
ducted in Tirkiye. Colistin, tigecycline and piperacil-
lin/tazobactam susceptibility profiles of A.baumannii
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could not be evaluated using the E-test method ac-

cording to EUCAST criteria.

Studies have highlighted the role of Raeruginosa in
the pathogenesis of VAP, emphasizing its presence as
a common pathogen in both early and late-onset VAP
cases'>!*. In a study conducted in Tiirkiye in which
VAP agents were evaluated, cotrimoxazole resistance
was found in 65.2% of Paeruginosa. In another study
conducted in our country, the ciprofloxacin resis-
tance rate was 39% in Paeruginosa®. In our study,
the high resistance rate of Paeruginosa to cotrimox-
azole (94.1%) and ciprofloxacin (26.4%) is remark-
able and reflects the trends observed in studies in our
country'®. The intrinsic resistance of Paeruginosa to
many antimicrobial agents underlines the difficulty
in treating infections caused by this pathogen'. In
our study, carbapenem resistance was relatively low in
Paeruginosa isolates. Although known to be effective
against Paeruginosa strains, empirical use of carbap-
enem group antibiotics is limited due to increasing
resistance rates'®. Resistance rates of Paeruginosa
strains isolated from ICU patients have been shown

to be higher".

Multidrug resistant K.pneumoniae strains are common
in cases of VAP, and these strains often produce extend-
ed-spectrum beta-lactamase (ESBL), especially the
bla CTX-M-15 gene, which is common'®. Ventilator-
associated pneumonia due to multidrug-resistant
Klebsiella spp. can be monobacterial or polybacterial,
with polybacterial cases associated with higher mor-
tality rates and distinct clinical characteristics”. In a
study conducted in Tirkiye, K.preumoniae was found
to be the 3rd most common VAP agent with 18.4%%.
In our study, Klebsiella spp. strains, which ranked third
in frequency (12.5%) among gram-negative strains,
showed high resistance to multiple antibiotics, includ-
ing ciprofloxacin (84.8%) and piperacillin/tazobactam
(87.8%), consistent with ICU findings reported in the

literature®.

These resistance patterns in gram-negative agents re-
quire regular updating of local antibiograms to guide
empirical treatment effectively. Due to our study’s low
coleystin resistance in gram-negative bacteria, colis-
tin-containing regimens can be considered a priority in
the empirical treatment plan of severe septic patients
in our unit.

The resistance patterns of gram-positive bacteria, es-
pecially S.aureus and coagulase-negative staphylococci,
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pose significant treatment challenges®. S.aureus is
an important agent in nosocomial infection and
community-acquired pneumonia, and methicillin
resistance, which limits the efficacy of B-lactam an-
tibiotics, is becoming increasingly common in nos-
ocomial isolates®. There are, thus, problems with
therapy, as methicillin-resistant strains could also
be resistant to most other antibiotic groups®. The
high resistance of S.aureus to oxacillin (71.4%) and
ciprofloxacin (85.7%) found in our study empha-
sizes the importance of surveillance and infection
control measures to prevent the spread of MRSA?.
However, the lack of resistance to vancomycin, te-
icoplanin, and linezolid offers treatment options for

these infections?.

The Limitations of Study

This study has several limitations that should be ac-
knowledged. First, its retrospective design and reliance
on electronic health records may introduce selection
bias or incomplete data, particularly regarding clinical
outcomes such as mortality rates, treatment durations,
or longitudinal follow-up. Second, the study’s sin-
gle-center nature limits our findings’ generalizability
to other ICUs with differing patient demographics,
antibiotic stewardship protocols, or regional resistance
patterns. Third, excluding polymicrobial cultures and
contaminated samples, while necessary to ensure an-
alytical clarity, may overlook clinically relevant co-in-
fections or complex microbiological interactions en-
countered in real-world ICU settings. Additionally,
certain antibiotics (e.g., colistin, tigecycline) could not
be evaluated due to methodological constraints (e.g.,
EUCAST criteria), which may affect the interpreta-
tion of susceptibility profiles for critically important
therapeutic agents.

Our results provide valuable information about VAP
agents’ epidemiology and resistance profiles in inten-
sive care units. These data are critical for guiding em-
pirical antibiotic therapy and implementing effective
infection control measures. Furthermore, the high
prevalence of multidrug-resistant (MDR) pathogens
in this study’s endotracheal aspirates from intensive
care unit patients emphasizes the need for strict sur-
veillance, appropriate antimicrobial stewardship and
effective infection control practices. Additional multi-
centre studies are warranted to monitor antimicrobi-
al resistance trends and develop strategies to combat

these challenging pathogens.
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ABSTRACT

Aim: The current study aimed to evaluate the impact of adminis-
tering tranexamic acid (TXA) through intravenous (IV) or intraar-
ticular (IA) routes, in double doses, in conjunction with postopera-
tive drain clamping (DC), on postoperative bleeding, transfusion
requirements, and thromboembolic complications in patients un-
dergoing total knee arthroplasty (TKA).

Material and Methods: A retrospective review of 96 patients un-
dergoing unilateral primary TKA for gonarthrosis between 2021
and 2022 was conducted. Patients received either double-dose
IV TXA (n=52), double-dose IA TXA (n=26), or no TXA (n=18)
along with postoperative DC. Various parameters were compared
among groups, including preoperative and postoperative hemo-
globin (Hb) levels, blood transfusion requirements, and length of
hospital stay (LOS).

Results: Both IV and IA double-dose TXA significantly reduced
postoperative bleeding compared to no TXA administration. The
need for blood transfusion was lowest in the double-dose IV TXA
group. No significant differences were observed in thromboem-
bolic complications among the groups. Length of hospital stay
(LOS) was significantly shorter in the TXA groups compared to the
no TXA group.

Conclusions: Administration of double-dose TXA, either IV or IA
and postoperative DC effectively reduced postoperative bleeding
in TKA patients. Double-dose IV TXA demonstrated the lowest
transfusion rates, suggesting a potential advantage in reducing
transfusion requirements. Both IV and IA TXA administrations were
safe and efficacious, with no significant increase in thromboem-
bolic complications, emphasizing their overall safety profile in TKA
patients.

Key words: fotal knee arthroplasty; double-dose tranexamic acid; transfusion rate

0ZET

Amac: Bu calisma, total diz artroplastisi (TDA) uygulanan has-
talarda, intravendz (IV) veya intra-artikiler (IA) yollarla ¢ift dozda
uygulanan traneksamik asidin (TXA) ve ameliyat sonrasi dren klem-
pajinin (DC), ameliyat sonrasi kanama, transflizyon gereksinimleri
ve tromboembolik komplikasyonlar lizerindeki etkisini degerlendir-
meyi amacladi.

Gerec ve Yontem: 2021 ve 2022 yillani arasinda gonartroz nede-
niyle tek tarafli primer TDA uygulanan 96 hastanin retrospektif bir
incelemesi yapildi. Hastalar, cift doz IV TXA (n=52), cift doz IA TXA
(n=26) veya TXA uygulanmayan (n=18) gruplarina ayrildi ve ameli-
yat sonrasi DC uygulandi. Preoperatif ve postoperatif hemoglobin
(Hb) seviyeleri, kan transfiizyon gereksinimleri ve hastanede kalis
stiresi (HKS) gibi cesitli parametreler gruplar arasinda karsilastirilal.

Bulgular: Hem IV hem de IA cift doz TXA, TXA uygulanmayan
gruba kiyasla ameliyat sonrasi kanamayi 6nemli éiciide azaltti. Kan
transfiizyon gereksinimi en dlisiik olan grup cift doz IV TXA grubuy-
du. Gruplar arasinda tromboembolik komplikasyonlarda anlamli bir
fark gbzlenmedi. Traneksamik asit gruplarinda, TXA uygulanmayan
gruba kiyasla HKS anlamli éi¢ciide daha kisaydi.

Sonug: Cift doz TXA’nin, IV veya IA olarak uygulanmasi ve ameliyat
sonrasi DC ile birlikte, TDA hastalarinda ameliyat sonrasi kanamayi
etkili bir sekilde azalttigi tespit edildi. Cift doz IV TXA, en duslik
transfilizyon oranlarini gésterdi ve transfizyon gereksinimlerini
azaltmada potansiyel bir avantaj sundu. Hem IV hem de IA TXA uy-
gulamalar gdvenli ve etkili bulundu, tromboembolik komplikasyon-
larda anlamli bir artis olmamasi, TDA hastalarinda genel givenlik
profilini vurgulamaktadir.

Anahtar kelimeler: fotal diz protezi; ¢ift doz traneksamik asit; transfiizyon orani
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Introduction

Total knee arthroplasty (TKA) is a frequently conduct-
ed surgery to address severe knee joint degeneration. The
primary objective of prosthesis implementation is to fa-
cilitate normal kinematics and joint range of motion.
Despite the medial pivot knee prosthesis (MPTKP)
simulating natural knee kinematics, a consensus on the
prosthesis that completely represents these characteris-
tics has yet to be developed'. Enhancing patient safety
and satisfaction during and post-TKA is crucial. Despite
significant advancements in anaesthetic and surgical
methodologies, TKA continues to be linked with sub-
stantial perioperative blood loss®. Total knee arthro-
plasty would trigger the fibrinolysis system, potentially
resulting in significant haemorrhage®. Allogenic blood
transfusion carries the risk of negative outcomes, in-
cluding hemolytic responses, antigenic responses, trans-
fusion-related severe kidney failure, and cardiovascular
problems. These complications may lead to costly bur-
dens and possibly fatal consequences for patients®. So far,
many techniques have been used to reduce blood loss,
such as pharmaceutical therapy, autologous donation,
and allogenic transfusions of blood®. Furthermore, other
techniques have been effectively used to manage bleed-
ing, minimize blood loss, and reduce the need for trans-
fusions after surgery. These procedures include the use of
drain clamping (DC), the administration of tranexamic

acid (TXA), and the application of tourniquets®’.

Prior research has shown that the intravenous (IV)
and intraarticular (IA) applications of TXA effec-
tively decrease blood loss and the need for transfu-
sions in primary TKA without elevating the risk of
thrombosis®. Drain clamping is a suggested technique
to minimize blood loss during the initial postop-
erative phase after TKA. The frequent application of
clamps to drains used in TKA has been supported by
several individuals; however, it continues to be an is-
sue of dispute even among physicians who continue
to employ postoperative drains””'’. Various methods
have been reported to minimize the loss of blood and
the requirement for blood transfusions after TKA.
However, the most effective approach is still uncer-
tain. Both DC and TXA treatments are relevant to
us as straightforward approaches to hemostasis'’.
Nevertheless, the studies published so far have not
reached a unanimous agreement regarding the IV
or IA dosage of TXA in TKA. The objective of the
study was to examine the impact of TXA adminis-
tration and the different methods of administration
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(double dose IV or double dose IA) on the overall
blood loss and blood volume in the drains (1), the
need for blood transfusion (2), and the occurrence
of thromboembolic complications (3) in patients un-

dergoing TKA with postoperative DC.

Material and Methods

Following obtaining ethical approval from the local
ethics committee (approval date: 13/02/2024, ap-
proval number: 2024/03-75), a thorough retrospec-
tive review was carried out by examining hospital
records by scanning. Written informed consent was
obtained from all participants, thereby ensuring vol-
untary participation and authorization to utilize their
anonymized data in the current study. The current
study included patients who underwent unilateral pri-
mary TKA for gonarthrosis between 2021 and 2022.
Inclusion criteria comprised patients aged between 50
and 85 years, with a preoperative hemoglobin level of
>11 g/dL, and with at least one year of follow-up data.
Patients were excluded if they underwent bilateral or
revision TKA, had active infections, hematological
disorders such as coagulopathies, or significant cardio-
vascular complications. The study was conducted by
the principles outlined in the Declaration of Helsinki.

To ensure the reliability of the results, potential con-
founding factors were minimized by excluding patients
with known coagulopathies, hematological disorders,
or significant cardiovascular diseases, as these condi-
tions were part of the exclusion criteria. However, mi-
nor comorbidities not meeting exclusion thresholds,
such as controlled hypertension or type 2 diabetes mel-
litus, were documented and adjusted for during data
analysis when necessary. Anticoagulants or antiplatelet
medications were discontinued at least seven days be-
fore surgery, as per institutional protocols, and patients
with deviations from these protocols were excluded.

A retrospective investigation was conducted to examine
the impact of various administration methods of TXA
(double dose IV administration or double dose IA ad-
ministration) on bleeding in 96 patients who under-
went unilateral primary TKA for gonarthrosis between
2021 and 2022. Preoperative haemoglobin (Hb) levels,
postoperative Hb levels (postoperative 8th hour, 24th
hour, and 72nd hour), need for blood transfusion, and
length of hospital stay (LOS) were compared among
each other and with patients who did not receive TXA.
The IV administration of TXA was conducted as a grad-
ual infusion 30 minutes before the surgical procedure.
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The dosage of the application was established at 15 mg/
kg TXA. A duplicate dosage of TXA was administered
15 minutes before the release of the tourniquet. In IA
administration, following the closure of the arthrotomy,
adosage of 30 mg/kg of TXA (double dose) was admin-
istered into the joint after diluting it with 10 ml of saline.
This entire volume was carefully injected into the joint
space after ensuring the injection did not exceed the
joint’s maximum injectable capacity. The technique was
standardized to maintain consistency across patients.

The same surgeons performed the surgical procedures,
utilizing tourniquets and haemovac drains. The haemovac
drains remained closed for 2 hours during the postopera-
tive phase. Subsequently, the drains were opened, and the
bleeding volume was observed for 24 hours. The drains
were removed 24 hours after the surgery. Each patient re-
ceived a standard surgical procedure, including a midline
incision, medial parapatellar arthrotomy, and unilateral
TKA. The criterion for blood transfusion was a postop-
erative Hb level <8 g/dL. All patients were monitored
for one year after the surgery to detect potential compli-
cations. Patients were monitored for thromboembolic
complications for one year postoperatively. In cases where
clinical findings raised suspicion of deep vein thrombo-
sis (DVT) or pulmonary embolism (PE), Doppler ul-
trasonography and computed tomography angiography
(CTA) were performed to confirm the diagnosis. Routine
follow-ups included clinical evaluations at 1, 6, and 12
months, during which patients were assessed for symp-
toms such as leg swelling, pain, or shortness of breath,
which could indicate potential thromboembolic events.

Statistics

The statistical analyses in the study were conducted using
the IBM Statistical Package for Social Sciences (SPSS)
program version 22 (IBM Corp., Armonk, NY, USA).
An assessment was conducted to determine the confor-
mity of the parameters to a normal distribution using
the Shapiro-Wilks test. Descriptive statistical methods
were employed, such as mean, standard deviation, and
frequency. The Student t-test was used to compare two
groups for parameters with a normal distribution, while
the Mann-Whitney U test was employed for parameters
without a normal distribution. The Wilcoxon Signed
Ranks test was employed to compare parameters within
the same group that did not exhibit a normal distribu-
tion. The Fisher-Freeman-Halton test was used to com-
pare qualitative data. The significance level was assessed
atp <0.05.
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Table 1. Patient characteristics and postoperative data

Min-Max Mean + SD
Age 52-81 66.44+4.03
Blood collected in the drain (cc) 300-1200 512.5+212,
88 (400)
Length of stay 3-6 3.78+0.67 (4)
n %
Gender Female 80 83.3
Male 16 16.7
Tranexamic acid use Absent 18 18.8
Intraarticular 26 271
Intravenous 52 54.2
Transfusion requirement Yes 12 125
No 84 87.5

Table 2. Haemoglobin levels in the general participants

Haemoglobin Min-Max Mean + SD (median)
Preoperative 10-16 12.41+£1.25 (13)
Postoperative 8" hour 9-14 10.65+1.13 (11)
Postoperative 24" hour 8-12 9.49+1.11 (9)
Postoperative 72" hour 6-12 9+1.15(9)

Results

The patients’ ages varied from 52 to 81 years, averaging
66.4444.03. The majority of the patients (83.3%) were
female, while the remaining 16.7% were male. Out of
the total of 96 patients, a double dosage of IV TXA
was administered to 52 patients, a double dose of IA
TXA was administered to 26 patients, and no TXA
was administered to 18 patients. The mean amount
of time for LOS was estimated to be 3.7840.67 days.
No instances of DV'T or PE were found in any patient.
12.5% of patients needed blood transfusions, whereas

87.5% did not necessitate them (‘Table 1).

The average Hb assessments of the patients before the
surgery and 72 hours after the surgery are shown in
Table 2. Upon analyzing the Hb values based on the
administration of TXA, there was no notable dispar-
ity between the groups at the 8" hour after surgery.
However, at the 24™ and 72" hours after surgery, the
Hb values of patients who were not administered TXA
were considerably lower than those who were adminis-
tered TXA (p<0.05). No significant differences were
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Table 3. Parameters that vary according on tranexamic acid’s usage or administration method

Tranexamic acid use

Absent Intraarticular Intravenous p
(Min-Max)-(Mean + SD) (Min-Max)-(Mean + SD) (Min-Max)-(Mean + SD)
Age (61-73)-(65.67+2, 83) (52-81)-(66.85+5, 11) (60-79)-(66.5+3, 8) '0.630
Blood collected in the drain (cc)  (400-1200)-(677.78+315.4 (500)) (300-1000)-(476.92+181.79 (400)) (400-1000)-(473.08+152.26 (400)) 30.015*
Length of stay (4-6)-(4.44+0.62 (4) (3-5)-(3.69+0.62 (4)) (3-5)-(3.6+0.57 (4)) %0.000*
Preoperative (10-16)-(12.5+1.69 (13)) (10-15)-(12.38+1.13 (12)) (10-15)-(12.38+1.14 (13)) 0.948
Post-operative 8" hour (9-14)-(10.5+1.54 (10)) (9-13)-(10.58+1.14 (10)) (9-13)-(10.73+0.97 (11)) 0.403
Post-operative 24™ hour (8-11)-(8.67+1.14 (8)) (8-12)-(9.62+1.2 (9)) (8-11)-(9.71+0.94 (10)) 0.0013
Post-operative 72" hour (6-9)-(7.67=0.91 (8) (7-12)-(9.19+1.27 (9)) (7-11)-(9.37+0.79 (9)) 0.000®
Preoperative-postoperative
8" hour p* 0.000* 0.000* 0.000*
Preoperative-postoperative
24" hour p* 0.000* 0.000* 0.000*
Preoperative-postoperative
72" hour p* 0.000* 0.000* 0.000*
n (%) n (%) n (%)

Gender

Female 15 (83%, 3) 21 (80%, 8) 44 (84%, 6) 20.932

Male 3(16%,7) 5(19%, 2) 8 (15%, 4)
Transfusion requirement

Yes 7 (38%, 9) 4 (15%, 4) 1 (1%, 9) -

No 11 (61%, 1) 22 (84%, 6) 51 (98%, 1)

'Student t Test; 2Fisher Freeman Halton Test; *Mann-Whitney U Test; ‘Wilcoxon Sign Test; *p<0.05
The number of intravenous tranexamic acid administrations in those who required transfusion was not suitable for statistical comparison due to being only 1.

required a transfusion, and 7 out of 18 patients who
were not administered TXA needed a transfusion
(Table 3). Statistical analysis was not possible due to
the small sample size of one patient needing transfu-

sion in the IV TXA group.

observed between IV and IA applications when com-

paring them in various periods (p>0.05) (Table 3).

The amount of blood extracted from the haemovac
drain in patients who did not receive TXA was con-
siderably greater than that of patients who received
IA and IV TXA (p1:0.021; p2:0.031; p<0.05). The
current study found no significant difference in the
quantity of blood extracted from the haemovac drain
between patients who had IA and IV TXA doses
(p>0.05) (Table 3).

The LOS values of those who did not receive TXA

Discussion

The study’s key discovery was that using IV or IA dou-
ble-dose TXA, in conjunction with postoperative DC,
effectively decreased postoperative bleeding at compa-
rable rates. Furthermore, when assessing the need for
blood transfusion during the postoperative period, it

were shown to be considerably greater than those
who received IA and IV TXA (p1:0.002; p2:0.000;
p<0.05). The LOS values did not show any statistically
significant difference between patients who received

IA and IV TXA treatments (p>0.05) (Table 3).

Upon analyzing the need for transfusion among the
different groups, it was shown that only 1 out of 52
patients who received IV TXA needed a transfusion,
whereas 4 out of 26 patients who received IA TXA

was noticed that the administration of double-dose
IV TXA resulted in the lowest transfusion rates.
Although a statistical analysis could not be conducted,
this finding suggests a potential benefit of double-dose
IV TXA in reducing the need for transfusion. Both
applications demonstrated high safety and efficacy in
terms of complications and overall safety.

A substantial body of literature supports the use of IV
TXA in TKA. In a study conducted by Akgil et al.”?,

Kafkas J Med Sci 2025; 15(1):32-38



36

it was found that administering 20 mg/kg of IV TXA
before the skin incision within primary TKA resulted
in a significant decrease in total blood loss and reduced
drainage volume, as in line with the current study. In a
retrospective study conducted by Pitta et al’, involving
610 patients over 4 years, it was observed that the IV ad-
ministration of TXA led to a notable reduction of 9.4%
in blood loss during TKA. However, no significant dif-
ference was observed in the incidence of DVT between
the TXA and the control groups. Topical delivery of
TXA has gained increasing attention as a means to avoid
bleeding, particularly when compared to the safety is-
sues associated with IV administration. With a systemic
absorption rate of less than 70%, it is a potential option
for systemic use. In a randomized controlled study by
Ishida et al.”’, a group of patients undergoing TKA were
injected with 2000 mg/20 mL of topical TXA, while
another group received a placebo. The results showed a
significant reduction in postoperative Hb levels in the
TXA group compared to the control group, similar to
the findings in the present study.

Several studies have shown the use of varying dos-
ages of TXA during the perioperative phase of TKA
to achieve improved outcomes''¢. The Mohammad
meta-analysis'” found that administering high doses
of IV TXA (22 g or 230 mg/kg as a single push) re-
sulted in decreased transfusion needs in comparison
with standard doses (<1 g TXA), as in line with the
current study. However, the impact on thromboem-
bolic complications and mortality remained unclear.
A study conducted by A. Figar et al.'® revealed that
administering one single injection (1 g) of IV TXA
effectively decreased the need for transfusion follow-
ing total hip arthroplasty while maintaining a low inci-
dence of adverse events. In a study conducted by Kang
et al.”’, it was shown that administering three doses
(3 g) of IV TXA following TKA in older patients re-
sulted in lower blood loss, less postoperative inflamma-
tion, and fewer fibrinolytic responses compared to a
single dosage (1 g) or two doses (2 g). Importantly, this
treatment approach did not lead to increased adverse
events. A recently published randomized controlled
trial demonstrated that the single-dose schedule was as
effective as the two-dose strategy®. Based on the find-
ings of a meta-analysis performed in 2023, it was con-
cluded that the blood transfusion rate did not differ
significantly between the single-dose and double-dose
TXA groups. Within the existing literature, there is a
noticeable lack of reference to the various modalities of

administration (IV or IA) of high-dose (double-dose)

Kafkas J Med Sci 2025; 15(1):32-38

TXA despite several cases comparing different TXA
dosages. The current investigation examined differ-
ent ways of administering high-dose TXA (IV or IA)
to address this research gap. The current study deter-
mined that the double IV dose of TXA was the most
effective approach to reducing transfusion rates.

Several recent studies have compared the effectiveness
of combining DC with TXA administration for con-
trolling bleeding after TKA. Chareancholvanich et al.*
discovered that the combination of DC and TXA ad-
ministration resulted in a substantial decrease in postop-
erative bleeding and blood transfusion following TKA,
compared to utilizing TXA or DC individually, as in
line with the current study. In theory, DC may provide
transient hemostasis by providing a tamponade impact
in the joint, reducing blood loss and decreasing the need
for transfusion®. In addition, Sangasoongsong et al.**
discovered that using a relatively low dosage of TXA
in conjunction with a 2-hour DC technique success-
tully decreased postoperative bleeding and the need for
transfusions in traditional TKA. The current research
examines several administration techniques for a double
dosage of TXA combined with a 2-hour DC technique.
Consequently, significant enhancements were observed
in postoperative bleeding and transfusion rates, which
aligns with the existing literature.

The LOS is a significant factor in determining the over-
all expenses associated with TKA surgery. Accordingto
a meta analyse®’, administering a double-dose of TXA
may decrease the LOS followingjoint arthroplasty®".
Nevertheless, only three studies in the meta-analysis
documented LOS, rendering the aggregated data
somewhat contentious. Additional research is required
to validate these findings. Moreover, the aggregated
findings indicated no substantial difference in the LOS
between those receiving double doses and those receiv-
ing single doses™. In the current investigation, we ob-
served that the administration of double dosage TXA
with postoperative DC greatly reduced the LOS time,
according to the literature. Furthermore, as a contribu-
tion to the existing body of research, we found that the
LOS remained similar regardless of whether the dou-

ble dosage of TXA was administered IV or IA.

Limitations and Strengths

The data presented in this study are limited, as is com-
mon for any research conducted using a retrospective
data review. First, the data was not collected systemati-
cally or prospectively. Second, all the subjects included



in the research were exclusively managed at a single
facility in Turkiye. Third, the absence of a comprehen-
sive long-term follow-up may result in underestimating
potential complications. Fourth, the analysis did not
consider the cost burden of using double-dose TXA. A
significant limitation of the study is the failure to com-
pare the additional cost associated with double-dose
TXA with the potential cost savings resulting from
reduced LOS. As a result, a comprehensive conclusion
could not be drawn.

Moreover, using a specific criterion, such as a Hb value
below 8 g/dL, as a transfusion threshold, it is evident
that this current research may provide varying inter-
pretations on transfusion rates compared to other pub-
lications available in the field that use different criteria.
This study focused solely on evaluating double-dose
TXA via intravenous and intraarticular routes with-
out direct comparison to single-dose TXA. This de-
sign choice limits the generalizability of our findings
regarding dose-specific efficacy. Future studies with
larger sample sizes and direct comparisons between
single- and double-dose regimens are warranted to
validate and expand upon these results. Also, the study
employed a 2-hour drain clamping duration, which
differs from the 3-hour duration used in some previous
studies, such as Chareancholvanich et al. This discrep-
ancy in timing was based on institutional protocols
and surgeon preference. However, the potential impact
of different clamping durations on outcomes was not
systematically investigated, representing a limitation of
this study. The study’s relatively small sample size lim-
ited the ability to perform robust statistical analyses
for transfusion rates, particularly in subgroup compari-
sons. This limitation reduces the generalizability and
statistical power of the findings related to transfusion
requirements. The study’s most influential conclusion
is that administering high-dose (double-dose) TXA,
either IV or IA, in conjunction with postoperative DC
has beneficial effects on postoperative bleeding and the
need for transfusions. This work addresses the existing
knowledge gap in the literature by investigating several
methods for administering a double dosage of TXA
using the postoperative DC approach.

Conclusion

The study found that utilizing IV or IA double dosage
TXA and postoperative DC significantly reduced post-
operative bleeding at similar rates. In addition, during
the evaluation of blood transfusion requirements in
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the postoperative period, it was observed that a double
dose of IV TXA led to the lowest transfusion rates.
This finding indicates a potential advantage of using a
double dose of IV TXA to decrease the requirement
for transfusion. Both applications showcased excep-
tional safety and efficacy, with no complications and a
strong focus on overall safety.
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with Bariatric Surgery in Obesity Patients?

Obezite Hastalarinda Kolesistektomi Bariyatrik Cerrahi ile Eszamanl Yapiimali mi?
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ABSTRACT

Introduction: Asymptomatic cholelithiasis may be detected in
the tests performed while obese patients are being prepared for
surgery. Determining whether asymptomatic gallstones will cause
enough symptoms after bariatric surgery to cause the patient to
undergo cholecystectomy surgery will help in the decision to per-
form concomitant cholecystectomy. This study aimed to deter-
mine whether there is a marker to determine whether patients with
preoperative cholelithiasis are likely to undergo cholecystectomy
after bariatric surgery.

Material and Methods: We retrospectively reviewed the files
of 771 patients who underwent bariatric surgery for obesity in
the Gastroenterology Surgery Clinic of a Tertiary Training and
Research Hospital between January 2015 and November 2023.
Patients with cholelithiasis before bariatric surgery were included
in Group 1 if they had undergone cholecystectomy surgery after
bariatric surgery and in Group 2 if they had not.

Results: Cholelithiasis was detected in 168 (21.8%) of 771 pa-
tients whose charts were reviewed. Group 1 included 73 patients
who had undergone cholecystectomy after bariatric surgery, and
Group 2 included 90 patients who had not undergone chole-
cystectomy. There were significant differences between the two
groups in terms of age, gender, height-weight ratio, hemoglobin,
total cholesterol, low and high-density lipoprotein, triglycerides,
gallbladder stone diameter (p=0.395, 0.828, 0.584, 0.660, 0.316,
0.461, 0.988, 0.476, 0.208, respectively).

Discussions: Our study found that asymptomatic gallstones re-
quired surgery twice as often as in the general population. Age,
gender, height-weight ratio, hemoglobin, total cholesterol, low
and high-density lipoprotein, triglycerides, and gallbladder stone
diameter did not affect asymptomatic gallstones becoming symp-
tomatic to require surgery. Obese patients undergo cholecystec-
tomy surgery after bariatric surgery at a much higher rate than the
general population. Therefore, cholecystectomy simultaneously
with bariatric surgery should be considered as an option in these
patients.

Key words: bariatric surgery; cholecystectomy; obesity

O0ZET

Giris: Obezite hastalarinda yeterli kilo verimi saglanamadiginda bariyat-
rik cerrahi yéntemler uygulanmaktadir. Bu hastalar ameliyata hazirlanir-
ken yapilan tetkiklerde asemptomatik kolelithiazis saptanabilmektedir.
Asemptomatik kolelithiazisin, bariyatrik cerrahisi sonrasinda hastanin
kolesistektomi ameliyati gecirmesine neden olacak kadar semptoma
yol agip agmayacagini belirlemek eszamanli kolesistektomi yapilmasi
kararinin verilmesine yardimci olacaktir. Bu ¢alismanin amaci kolelithia-
Zis saptanan hastalann bariyatrik cerrahi sonrasi kolesistektomi gecirme
olasilgini belirleyecek bir belirteg olup olmadigini saptamaktir.

Gereg ve Yéntem: Ocak 2015 ile Kasim 2023 arasinda Ugiincii
Basamak Egitim Arastirma Hastanesi Gastroenteroloji Cerrahisi
Kliniginde obezite nedeni ile bariyatrik cerrahi uygulanan 771 has-
tanin dosyalan retrospektif olarak tarandi. Bariyatrik cerrahi én-
cesinde kolelithiazis tespit edilen hastalar eger bariyatrik cerrahi
sonrasinda kolesistektomi ameliyati gecirmislerse Grup 1’e, gegir-
memislerse Grup 2’ye dahil edildiler.

Bulgular: Dosyasi taranan 771 hastanin 168’inde (%21,8) kolelithi-
azis tespit edildi. Bariyatrik cerrahi sonrasi kolesistektomi ameliyati
gecgirmis olan 73 hasta Grup 1’e, kolesistektomi ameliyati gecir-
memis olan 90 hasta Grup 2’ye déhil edildi. Iki grup arasinda yas,
cinsiyet, boy kilo orani, hemoglobin, total kolesterol, dlistik ve ylik-
sek dansiteli lipoprotein, trigliserit, safra kesesi tas capi acisindan
anlamli farkliik saptanmadi (sirasiyla p=0,395, 0,828, 0,584, 0,660,
0,316, 0,461, 0,988, 0,476, 0,208)

Tartisma: Calismamizda asemptomatik safra kesesi taslannin topluma
gore iki kat daha yiiksek oranda cerrahi gerektirdigini saptadik. ki grup
arasinda yas, cinsiyet, boy kilo orani, hemoglobin, total kolesterol, d-
stik ve yiksek dansiteli lipoprotein, trigliserit, safra kesesi tas ¢capi aci-
sindan anlamii fark olmamasi, bu faktérlerin asemptomatik safra kesesi
taslannin ameliyata neden olacak kadar semptomatik hale gelmesinde
bir etkileri olmadigini olmadigini géstermekteydi. Kolelithiazis tespit edi-
len obezite hastalannin bariyatrik cerrahi sonrasi safra kesesi ameliyati
olup olmayacaklarnn énceden éngbérmek mimkiin gériinmese de bu
hastalar bariyatrik cerrahi sonrasinda topluma gére ¢ok daha yliksek
oranda kolesistektomi ameliyati gecirmektedirler. Bu nedenle bu has-
talarda bariyatrik cerrahi ile es zamanl olarak kolesistektomi ameliyati
yapilmasi bir secenek olarak g6z éntinde bulundurulmalidir.

Anahtar kelimeler: bariyatrik cerrahi; kolesistektomi; obezite
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Introduction

Obesity is an epidemic disease with increasing preva-
lence all over the world, decreasing the life quality of
individuals and causing a large number of morbidities’.
Effective weight loss can be achieved through lifestyle
changes and adjustments in eating habits**. When
weight loss cannot be achieved with these methods,
bariatric surgery methods come to the fore’. In pa-
tients who are candidates for bariatric surgery, tests are
performed before surgery to determine whether there
is an obstacle to surgery. During these examinations,
diseases that have not shown any symptoms before can
be detected®®. Gallstones are among these diseases.
While 80% of gallstones detected incidentally in the
community remain silent and do not require treat-
ment, 20% require treatment’. There is no consensus
among surgeons on the treatment of symptomatic gall-
stones'’. Watchful waiting, administration of ursode-
oxycholic acid, extracorporeal shock-wave lithotripsy,
or cholecystectomy may be preferred in managing
symptomatic gallstones'®'!. Cholecystectomy is one
of the most common operations in general surgery
practice'?. However, some authors suggest that concur-
rent cholecystectomy with bariatric surgery may cause
morbidities ranging from prolonged hospitalization to
mortality'>'%. Another group of authors suggests that
cholecystectomy can be safely performed simultane-
ously after appropriate port placement”.

Considering these different opinions, determining
whether asymptomatic gallstones will cause enough
symptoms after bariatric surgery to cause the patient to
undergo cholecystectomy surgery will help the surgeon
decide whether to perform cholecystectomy concur-
rently with bariatric surgery. In this study, we aim to
determine whether patients with preoperative chole-
lithiasis have a marker to determine the likelihood of
undergoing cholecystectomy after bariatric surgery.

Materials and Methods

The Ethics Committee approved the study (E-
71522473-050.01.04-31897_405).  Subsequently,
this study was conducted. For this retrospective
study, the files of 771 patients admitted to the
Gastroenterology Surgery Clinic of the Third Level
Training and Research Hospital for obesity and who
underwent sleeve gastrectomy (SG) between January
2015 and November 2023 were retrospectively re-
viewed. Age, gender, weight, Body Mass Index (BMI),
total cholesterol, hemoglobin, triglyceride, high and

Kafkas J Med Sci 2025; 15(1):39-43

low-density lipoprotein values, abdominal ultrasono-
graphic examination findings at the time of admission
and stone diameter if there was a stone in the gall-
bladder were extracted from the files of the patients.
Patients with gallstones were included in Group 1 if
they had undergone cholecystectomy after SG and in
Group 2 if not.

Exclusion Criteria: Patients younger than 18 years,
patients without gallbladder stones before sleeve gas-
trectomy surgery, and patients who underwent chole-
cystectomy surgery before or concurrent with SG.

Surgical Technique

All operations are performed by one of the three con-
sultant surgeons. Surgical intervention was performed
in the French position '. We placed thirty-eight French
orogastric bougie per-oraly and subsequently freed
omentum from the stomach. Surgeons transected the
greater curvature using laparoscopic staplers. In cases
in which cholecystectomy was performed simultane-
ously with bariatric surgery, cholecystectomy was per-
formed by entering an additional trocar from the right
lower quadrant of the abdomen when necessary.

Statistical Analysis

All analyses were performed using IBM Statistical
Package for Social Sciences (SPSS) program software
version 23.0 (IBM Corp., Armonk, NY, USA). We
used The Kolmogorov-Smirnov test to evaluate wheth-
er the distributions of numerical variables were normal.
Information on the general characteristics of the study
population was provided with descriptive analyses. We
used the Student-T test to analyze parametric numeric
variables and the Mann Whitney-U test to analyze
nonparametric variables. We used the Chi-Square test
for categorical data analysis. The non-numerical vari-
ables were presented as percentages and counts. While
the normally distributed numeric variables were pre-
sented as mean and standard deviation, the numeric
variables that were not normally distributed were pre-
sented as median (minimum-maximum). The p<0.05
level was considered statistically significant.

Results
Gallbladder stones were detected in 168 (21.8%) of

771 patients whose files were reviewed. Since 5 of 168
patients underwent cholecystectomy during SG, these
patients were excluded from the study. A hundred and



Table 1. Demographic variables
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Group 1 (n=73) Group 2 (n=90) p Value
Age 33 (20-63) 36 (18-61) 0.395*
Gender Female 61 (44.2%) 77 (55.8%) 0.828**
Male 12 (48%) 13 (52%)
Height 165 (154-175) 166 (154-181) 0.412*
Weight 138 (115-170) 138 (115-184) 0.941*
Body Mass Index 50 (41-68) 49 (40-69) 0.584*
*The Mann-Whitney U Test, ** The Chi-Square Test
Table 2. Statistical analysis regarding patients variables
Group 1 (n=73) Group 2 (n=90) p Value
Hemoglobin 13.32+1.52 13.2+1.54 0.660*
Cholesterol 201.19+36.3 207.02+36.731 0.316*
Low-density lipoprotein 135.25+28.06 138.87+32.45 0.461*
High-density lipoprotein 45 (30-71) 45 (28-82) 0.988**
Trigliserite 162 (77-461) 147 (70-548) 0.476**
Diameter of gallstone Multiple, millimetric gallstones 30 (55.6%) 24 (44.4%) 0.208***
<1cm 18 (36.7%) 31(63.3%)
1-2cm 20 (42.6%) 27 (57.4%)
>2.cm 4 (33.3%) 8 (66.7%)

*The Independent Samples T-test, ** The Mann-Whitney U test, *** The Chi-Square test

sixty three patients were included in the study. Seventy
three of 163 patients (45%) had undergone cholecys-
tectomy after SG. The 73 patients who had undergone
cholecystectomy after sleeve gastrectomy were includ-
ed in Group 1, and 90 patients who had not undergone
cholecystectomy were included in Group 2.

The interval between sleeve gastrectomy surgery and
cholecystectomy surgery was 382 (13-2586) days in
patients included in Group 1.

The patients’ median age in the study was 35 (18-63)
years, while the patients’ median ages in group 1 and
group 2 were 33 (20-63) and 36 (18-61) years, re-
spectively. We did not find a significant statistical dif-
ference between the groups regarding age (p=0.395)
(Table 1).

Of the patients included in the study, 25 were male, and
138 were female. Of the female patients, 61 (44.2%)
were in group 1 and 77 (55.8%) were in group 2. Of
the 25 male patients, 12 (48%) were in group 1 and
13 (52%) were in group 2. We did not find significant
statistical differences between the groups regarding

gender distribution (p=0.828) (Table 1).

The median height of the patients included in the study
was 166 (154-181), the median height of the patients
in Group 1 was 165 (154-175), and the median height
of the patients in Group 2 was 166 (154-181). There
was no statistically significant difference between the

groups regarding height (p=0.412) (Table 1).

The median weight of the patients included in the
study was 138 (115-184). The median weight of the
patients in Group 1 was 138 (115-170), and the me-
dian weight in Group 2 was 138 (115-184). We did
not find a significant statistical difference between the

groups regarding weight (p=0.941) (Table 1).

The median BMI of the patients in the study was 50
(40-69). The median BMI of the patients in Group
1 was 50 (41-68), and the median BMI in Group 2
was 49 (40-69). We did not find a significant statisti-
cal difference between the groups in terms of (BMI)

(p=0.584) (Table 1).

The mean hemoglobin values of the patients in the
study were 13.25+1.52, and the mean hemoglobin
values in Group 1 and Group were 13.31+1.52 and
13.21+1.54, respectively. We did not find significant

Kafkas J Med Sci 2025; 15(1):39-43
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statistical differences between the groups regarding he-

moglobin values (p=0.660) (Table 2).

The mean cholesterol values of the patients included
in the study were 204.36+36.55, and those in Group
1 and Group ‘were 201.19+36.34 and 207.02+36.73,
respectively. We did not find a significant statistical dif-
ference between the groups regarding cholesterol val-

ues (p=0.316) (Table 2).

The mean Low-density lipoprotein (LDL) values of
the patients included in the study were 137.19+30.45,
and the mean LDL values of the patients in Group 1
and Group ‘were 135.25+28.06 and 138.87+32.45,
respectively. We did not find significant statistical
differences between the groups regarding LDL value
(p=0.461) (Table 2).

The median High-density lipoprotein (HDL) values
of the patients included in the study were 45 (28-82).
The median HDL values of the patients in Group 1
were 45 (30-71), and the median HDL values of the
patients in Group 2 were 45 (28-82). No statistically
significant difference was found between the groups

regarding HDL values (p=0.988) (Table 2).

The median triglyceride values of the patients included
in the study were 151 (70-548), 162 (77-461) for the
patients in Group 1, and 147 (70-548) for the patients
in Group 2. We did not find a statistically significant
difference between the groups regarding triglyceride
values (p=0.476) (Table 2).

Discussion

With the extensive use of ultrasonography, gallstones
are now detected in 10-15% of the population’’. Our
study group found that the prevalence of cholelithiasis
was approximately twice as high as this rate. Although
many factors play a role in the etiology of cholelithia-
sis, obesity is effective in gallbladder stone formation'.
One of the most important reasons why the frequency
of cholelithiasis was twice as high in our study group
compared to healthy individuals may be because the
study was conducted in obese patients.

In addition to obesity, conditions that facilitate gall-
bladder stone formation have been described in the lit-
erature. A sedentary lifestyle, diabetes mellitus, family
history, high-calorie diet, and female gender are among
these conditions®. In their study conducted in 2001,
Kama et al. reported that 75% of the individuals with
gallstones were women®. Our study found that a much

higher proportion (85%) of patients with gallstones
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were women. Although obesity is more common in
the male gender, it is known that women have a higher
body fat percentage than men®'. High body fat is a pre-
disposing factor for many gastrointestinal diseases and
gallstones®. The fact that our study was conducted in
obese patients and women have a higher body fat ratio
may explain the much higher incidence of gallstones in
women in our study. In addition to the female gender,
advanced age is a risk factor for gallstone formation®.
The patients with gallstones in our study were in the
young age group, which is in contrast with the litera-
ture, but the fact that our study was conducted in obese
patients may explain this contrast. All of our patients
were obese or super obese. As discussed above, this
factor significantly affects the incidence of gallstones,
which is higher than that of the general population.
However, the lack of significant difference in height,
weight, and BMI between the two groups suggests that
height, weight, and BMI do not affect asymptomatic
gallstones becoming symptomatic enough to warrant
surgery.

Along with obesity, hyperlipidemia is another impor-
tant factor that plays an important role in gallstone
formation. Hypercholesterolemia, low HDL levels,
and hypertriglyceridemia have been shown to facilitate
the formation of gallstones**®. In a study conducted
by Sheng B et al. in 2022, they found that high weight
decreased the rate of gallstone detection in patients
with hypercholesterolemia. In the same study, effec-
tive control of hypercholesterolemia was much more
effective than weight control in managing asymptom-
atic gallstones®. Our study found that cholesterol,
HDL, LDL and triglyceride levels were ineffective
in asymptomatic gallstones becoming symptomatic.
However, the fact that the rate of asymptomatic gall-
stones becoming symptomatic enough to cause surgery
was approximately two times higher in our patient
group compared to the general population suggests
that cholecystectomy should also be performed during
bariatric surgery in obese patients with asymptomatic
gallstones.

In general, weight loss reduces the formation of gall-
stones, but a loss of more than 25% of body weight or
a weight loss of 1.5 kg/week has the opposite effect”.
Rapid weight loss has an effect on asymptomatic gall-
stones becoming symptomatic. The literature has de-
termined that this is caused by increased lipolysis due
to rapid weight loss, gallbladder hypomotility due to

decreased nutrition, and bile concentration?®*-?. Qur



study is compatible with the literature. However, this
compatibility is due to blood cholesterol levels.

The limitations of this study are its retrospective nature
and the lack of information on weight loss and changes
in blood cholesterol levels after bariatric surgery.

Conclusion

Although it is not possible to predict whether obese
patients with gallstones will undergo gallbladder sur-
gery after bariatric surgery, these patients undergo cho-
lecystectomy surgery after bariatric surgery at a much
higher rate than the general population. Therefore,
cholecystectomy simultaneously with bariatric surgery
should be considered as an option in these patients.
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Diz Osteoartriti Siddeti, Kas Kuvveti, Propriyosepsiyon ve Yasam Kalitesi Arasindaki fliski
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ABSTRACT

Aim: This study investigated the relationship between the severity
of knee osteoarthritis (OA) and key clinical factors such as muscle
strength, proprioception, and quality of life (QoL) in individuals with
bilateral knee OA.

Material and Methods: A cross-sectional observational study
was conducted with 40 participants diagnosed with bilateral
knee OA. Isometric quadriceps and hamstring muscle strength
were measured using a hand-held dynamometer. Proprioception
was assessed using a digital inclinometer during knee flexion at
30° and 60°. Osteoarthritis severity was determined using the
Kellgren-Lawrence classification and the Lequesne Algofunctional
Knee Index, while QoL and functional status were evaluated using
the WOMAC Index.

Results: As OA severity increased, significant increases were ob-
served in WOMAC pain, stiffness, and physical function scores,
indicating worse outcomes in QoL (p<0.05). Proprioception was
notably impaired at 60° of knee flexion in the non-dominant leg
as OA grade increased. At the same time, no significant muscle
strength decline in the quadriceps and hamstrings was observed
across OA grades (p>0.05).

Conclusions: OA severity is closely associated with worse QoL
outcomes, particularly in pain and physical function, but not con-
sistently with muscle strength. These findings highlight the need
for rehabilitation programs that improve proprioception and pain
management in OA patients.

Key words: osteoarthritis severity; osteoarthritis grade; knee proprioception;
life quality; WOMAC; knee muscle strength

OZET

Amac: Bu calisma, bilateral diz osteoartriti (OA) olan bireylerde diz
OA siddeti ile kas kuvveti, propriyosepsiyon ve yasam kalitesi gibi
temel klinik faktérler arasindaki iliskiyi arastirmayi amaclamstir.

Gerec ve Yontem: Bilateral diz OA tanisi konan 40 katiimci ile
kesitsel bir gézlemsel calisma yapilmistir. izometrik kuadriseps ve
hamstring kas kuvveti, elle tutulan bir dinamometre kullanilarak
dlcdildl. Propriyosepsiyon, 30° ve 60°de diz fleksiyonu sirasinda
dijital bir inklinometre kullanilarak degerlendirildi. Osteoartrit sidde-
ti, Kellgren-Lawrence siniflandirmasi ve Lequesne algofonksiyonel
diz indeksi kullanilarak belirlenirken, yasam kalitesi ve fonksiyonel
durum WOMAC endeksi kullanilarak degerlendirildi.

Bulgular: OA siddeti arttikca, WOMAC agrisi, sertlik ve fiziksel
fonksiyon skorlarinda anlamli artislar gézlenmistir, bu da yasam ka-
litesinde daha kéti sonuclan gésterir (p <0,05). Propriyosepsiyon,
OA derecesi arttikca dominant olmayan bacaktaki 60° diz fleksiyo-
nunda énemli élglide bozuldu. Ayni zamanda, OA derecelerinde
kuadriseps ve hamstringlerde belirgin bir azalma gézlenmemistir.
(p >0,05).

Sonug: Diz osteoartriti siddeti, 6zellikle agr ve fiziksel fonksiyonda
daha kot yasam kalitesi ile yakindan iliskilidir, ancak kas kuvveti
ile iliskili degildir. Bu bulgular, OA hastalarinda propriyosepsiyonun
gelistirilmesi ve agri yénetimine odaklanan rehabilitasyon program-
larinin dnemini vurgulamaktadir.

Anahtar kelimeler: osteoartrit siddeti; osteoartrit derecesi; diz
propriyosepsiyonu; yasam Kalitesi; WOMAC; diz kas kuvveti
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Introduction

Knee osteoarthritis (OA) is a degenerative joint disease
characterized by the breakdown of articular cartilage
and changes in subchondral bone, leading to pain, stiff-
ness, and functional limitations. It is one of the most
prevalent musculoskeletal disorders, particularly af-
fecting the elderly population, and is a leading cause
of disability worldwide and in our country'. The rising
prevalence of knee OA with advancing age significant-
ly affects the quality of life, often leading to reduced

mobility, increased pain, and psychological distress *

There is growing evidence that osteoarthritis severity, par-
ticularly in the knee joint, is closely related to declines in
muscle strength, particularly in the quadriceps and ham-
strings. Studies have consistently shown that individuals
with more severe OA tend to have significantly reduced
muscle strength, which exacerbates joint instability and
contributes to worsening symptoms such as pain and
functional limitations®. This reduction in muscle strength
is primarily attributed to both disuse and the catabolic ef-
fects of chronic inflammation on muscle tissue, further
worsening physical function and increasing the risk of
falls*. The quadriceps, in particular, play a vital role in knee
joint stability, and weakness in this muscle group has been
shown to correlate strongly with the progression of OA
and with the severity of pain and stiffness experienced by
patients. Therefore, strengthening interventions targeting
the quadriceps and hamstrings are essential components
of rehabilitation aimed at improving joint function and

quality of life (QoL) in individuals with OA’.

Proprioception, or the ability to sense the position and
movement of the joints, is another factor often im-
paired in individuals with knee OA. This impairment
can decrease balance and coordination, exacerbating
functional limitations and increasing the risk of falls®.
Proprioceptive deficits have been linked to reduced
muscle strength, joint instability, and increased joint
pain, all of which contribute to the decline in physical
function and QoL in OA patients’.

The impact of knee OA on health-related quality of life
is multifaceted, encompassing physical, psychological,
and social dimensions. Chronic pain, functional limi-
tations, and reduced mobility can lead to psychological
issues such as depression and anxiety, further diminish-
ing quality of life>. Additionally, OA is associated with
other comorbidities such as obesity, cardiovascular
disease, and diabetes, which further complicate disease
management and reduce life quality’.
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The relationship between OA severity and life qual-
ity is well-documented, with more severe radiographic
changes correlating with greater functional impairment
and lower life quality scores’. However, it is not only
the structural changes in the joint that determine the
patient’s experience; the psychological and emotional
aspects, such as coping mechanisms and social support,
also play a significant role”. Recent studies have empha-
sized the need for a holistic approach to managing OA
that addresses the disease’s physical and psychological
aspects®’.

Our study was conducted to address the growing need
for understanding the intricate relationship between
osteoarthritis severity and muscle strength, particu-
larly in the quadriceps and hamstrings, proprioception
and QoL. Our study explores the differences in knee
muscle strength, proprioception, and QoL in individu-
als with bilateral knee OA and examines the relation-
ship between these factors and OA severity.

Material and Methods

Study Design and Setting

This cross-sectional observational study was conduct-
ed between 1 October 2023 and 30 July 2024 at the
Physical Medicine and Rehabilitation Unit of Atatiirk
University and Erzurum City Hospital. The Erzurum
Technical University institutional review board ap-
proved the study protocol (ethic code: 06.09.2023,
10-2), and all participants provided written informed
consent before inclusion in the study. Our study was

conducted by the Declaration of Helsinki.

Participants

A total of 40 individuals with bilateral knee osteoarthri-
tis (age 58.25+6.19 years, height 167.846.53 cm, weight
84.124+4.89 kg) were recruited for this study. Participants
were selected based on the following inclusion criteria:

o Diagnosed with bilateral knee osteoarthritis (both
extremities are the same grade) as per clinical and

radiological findings.

e No psychological, mental, or neurological
disorders.

e No lower extremity injuries in the last six months.

e Patients were excluded if they had systemic inf-
lammatory conditions or other comorbidities that
could affect the outcome measures.

Kafkas J Med Sci 2025; 15(1):44-51
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Variables and Data Collection

Muscle Strength Measurement: Isometric hamstring
and quadriceps muscle strength were measured using
a hand-held dynamometer (La Fayette). Before the
assessment, participants were seated with their hips
and knees at 90° flexion to ensure a standardized and
stable testing posture. The dynamometer was placed
just above the ankle for quadriceps measurements and
at the back of the lower leg for hamstring measure-
ments. Participants were instructed to exert maximal
isometric contraction against the dynamometer for
3 to 5 seconds. Three trials were performed for each
muscle group, and the average force (in Newtons) was
recorded. Adequate rest (approximately 1-2 minutes)
was provided between trials to minimize fatigue'®.

Proprioception Assessment: Proprioception was as-
sessed using a dual inclinometer through an active
angle repetition test. The participants were actively
moved into the reference positions (30° and 60°)
and were asked to replicate these positions with their
eyes closed". A digital inclinometer (J-Tech Medical,
Midvale, UT, USA) was used for precise measurement.
Three trials were conducted, and the average position
error for both knees was calculated. Proprioception
measurements were taken before muscle strength
assessments.

Osteoarthritis Severity: Knee X-rays were evaluated
by a physical medicine and rehabilitation specialist
according to the Kellgren-Lawrence classification'
Osteoarthritis severity was also determined using the
Lequesne Algofunctional Knee Index, which evaluates
pain, walking ability, and functional limitations in dai-
ly activities. Higher scores on this index indicate more
functional impairment.

Quality of Life and Functional Status: The WOMAC
(Western Ontario and McMaster Universities
Osteoarthritis Index) assessed participants’ quality of
life and knee function. The WOMAC consists of three
main sections and 24 questions assessing pain, stiffness,
and physical function. Higher WOMAC scores indi-
cate worse outcomes in all domains (pain, stiffness, and
physical function)®.

Procedures

Participants were given detailed verbal and visual ex-
planations of the study procedures during the initial
session. Each participant underwent a 5-minute warm-
up with stretching exercises before the assessments.

Kafkas J Med Sci 2025; 15(1):44-51

The warm-up consisted of dynamic stretching exercises
targeting the quadriceps, hamstrings, and calf muscles,
each performed for 30 seconds and repeated twice for
a total warm-up duration of 5 minutes. The rationale
for this protocol was to enhance muscle flexibility and
joint mobility before testing. Demographic data, in-
cluding age, gender, height, weight, and dominant leg,
were recorded. After the warm-up, participants were
verbally and visually informed about the measurement
procedures, and proprioception and muscle strength
assessments were performed in that order. All measure-
ments were conducted by a physiotherapist with 15
years of experience in the field.

Statistical Analysis

Data were analyzed using IBM Statistical Package for
Social Sciences (SPSS) program software version 20.
Means, standard deviations, medians, and minimum-
maximum values were calculated for the data. The chi-
square test was used to compare categorical variables
between groups. Pearson or Spearman correlation
cocfficients were calculated to assess the relationship
between muscle strength, proprioception, and sever-
ity of osteoarthritis. A p-value of <0.05 was considered
statistically significant.

Results

A total of 40 participants (45% male, 55% female)
were included in the study, with an average age of
58.25+6.19 years, a minimum age of 45 years, and a
maximum age of 80 years. The average body weight was
84.12+4.89 kg, with a median of 85 kg, a minimum
of 55 kg, and a maximum of 111 kg. The participants’
average height was 167.84£6.53 ¢m, with a minimum
height of 150 ¢m and a maximum height of 190 cm.
The duration of symptoms varied, with participants re-
porting an average duration of 5.7044.9 years, a mini-
mum of 1 year, and a maximum of 15 years (Table 1).

Table 1. Demographic Information

n: 40 (18 m, 22f) Mean +SD  Median Min-Max
Age (years) 58.25+6.19 61 45-80
Body weight (kg) 84.12+4.89 85 55-111
Height (cm) 167.8+6.53 170 150-190

5.70+4.9 5

SD: Standart deviation, Min: Minimum, Max: Maximum

Duration of symptoms (years) 1-15




Table 2. Correlations of parameters (Spearman's rho)
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Correlations
t{ Age | Height [Body Weight| NDS-Quadriceps | DS-Quadriceps |NDS-Hamstring| DS-Hamstring [Lequesne| WomacPain [WomacStiffnessNOMACPhysical Functio] WOMACTotal [IDS Prop3ND Prop6DS Prop3(Ds Proped
Duration of Symptoms r 0595 | 0153 | -878** 0,051 -0,09% 0,209 0019 0198 | 0,08 752 -0,166 -0,057 -665* | -0561 | .665° | -761°
p 0069 | 0672 0,001 0,889 0,793 0,562 0,958 058 | 0815 0,012 0,646 0876 0036 | 0092 | 0036 | 0011
p r T | 023 | 008 014 0,181 012 014 | 0271 | 00 0277 0,132 0143 0106 | 017 | 393 | 022
p 021 0818 03% 029 0,485 0,509 0,09 0,84 0,083 0415 0378 0539 [ 031 | 0018 [ 0139
Height r 1 3¢ A75* A05* 0313 0314 -0,193 -0,159 0,259 -0077 -0,156 004 | 014 018 | 0013
] 0,049 0,003 0,014 0,063 0,063 0233 | 0327 0,107 0,637 0,335 0797 | 0415 | 0293 | 0,941
Body Weight r 1 0309 0,185 017 362" -4t -0,105 -353* -003 -0,095 0053 | -0,303 | -018 | 0218
P 0,063 0,279 0323 0,03 0,007 0,521 0,025 0,854 0,561 0757 | 0073 | 0279 | 0202
DS r 1 0t 758* 6o4*t | 033 | 0,049 0,175 0,071 0,064 0182 | -0242 | -0227 | 0246
P 0 0 0 0166 | 0,772 03 0,674 0,706 0288 | 0155 | 0184 | 0397
. r 1 68 682 -546%* | -0321 -354* -0,224 0,28 0064 | 0064 | -0282 | 0,005
DS- Quadriceps e
J 0 0 0,001 0,05% 0,034 0,189 0,09 0713 | 0713 | 009 | 0977
. f 1 JS7 [ -0233 | 0,001 -0,085 009 0,047 0019 | -0149 | -0266 | 0285
NDS-Hamstring
p 0 0,172 0,99 0623 0,603 0,785 0911 | 038 | 0118 | 0092
. r 1 -0,244 -0,176 -0,202 -0,143 -0,137 0,07 | -008 | -02% | -0,209
DS-Hamstring ———
P 0,151 0,306 0237 0,404 0427 0685 | 0632 | 0079 | 021
) r 1 75 T 668" 740" 0313 | 007 | 002 | 573
parman's Lequesne
[ 0 0 0 0 0063 | 0683 | 0909 0
r 1 .626** .893** 93 0276 | -362* | 0264 | -S7T7**
[] 0 0 0 0103 [ 003 | 012 0
O o el 0
Womacstiffness f 1 659 40" A13* | 004 | 0003 | -700
P 0 0 0012 | 0819 | 0987 0
" r X 025 | -468"" |
WOMAC Physical Function|—— ! A 0175 | Q105 | 0254 | -6
P 0 0307 | 0543 | 0136 | 0,004
WOMAC Total r 1 <031 | 0149 | -0,188 | -552**
P 0065 | 038 | 0272 0
v w
NDS Prop30 r 1 361 | 003 | S22
] 0031 | 0864 | 0,001
NDS Prop60 ! 1 L' | 028
P 0042 | 0128
DS Prop30 ! 1 0,216
] 0,206
DS Prop60 ; !

** Correlationis significant at the 0.01 level (2-tailed).
* Correlation s significant at the 0.05 level (2-tailed).

A strong negative correlation was observed between
symptom duration and body weight (r=-0.878,
p<0.01). This suggests that body weight tends to de-
crease as the duration of symptoms increases. This
could indicate that patients with more prolonged os-
teoarthritis symptoms may experience weight loss,
potentially due to reduced mobility or other factors
related to disease progression. Additionally, a moder-
ate positive correlation exists between the duration
of symptoms and WOMAC physical function scores
(r=0.752, p=0.012). This indicates that longer symp-
tom duration is associated with worse physical func-

tion, as measured by the WOMAC scale (Table 2).

The Lequesne index is significantly positively corre-
lated with several WOMAC components, including
WOMAC Pain (r=0.754, p<0.01), WOMAC Stiffness
(r=0.744, p<0.01), WOMAC Physical Function
(r=0.668, p<0.01) and WOMAC Total (r=0.740,
p<0.01). These strong positive correlations suggest that
higher Lequesne scores indicate worse osteoarthritis se-
verity and are strongly associated with worse pain, stiff-

ness, physical function, and overall WOMAC scores.

Body weight negatively correlates with several
WOMAC and Lequesne scores (r=-0.421, p<0.01).

These negative correlations suggest that patients with
higher body weight tend to have lower Lequesne and
WOMAC scores, which might imply less severe osteo-
arthritis symptoms or better physical function in this
cohort.

The Lequesne Index, which measures the severity of os-
teoarthritis, showed a statistically significant difference
between the groups (p<0.01). Group 4 had the high-
est average score (10.1 1), indicating WOrse symptoms,

while Group 3 had a lower score (7.81).

WOMAC Pain: There was a significant increase
in pain severity with higher osteoarthritis grades
(p<0.01). Group 2 reported the lowest pain scores
(3.40), while Group 4 reported the highest (7.33).
WOMAC Stiffness was also significantly worse in the
higher grade groups (p<0.05), with group 4 showing
the most severe stiffness (2.85). A strong, significant
deterioration in WOMAC Physical Function with
increasing osteoarthritis severity (p<0.01). Group 4
had the most impaired function (29.00) compared
to Group 2 (12.20). The total WOMAC score, com-
bining pain, stiffness, and function, was significantly
higher in groups 4 (39.18) and 3 (36.34) compared to
group 2.00 (16.80) (p<0.01).

Kafkas J Med Sci 2025; 15(1):44-51



48

Table 3. Relationship between osteoarthritis severity and other parameters

N: 40 Grade 2 (Mean + SD) Grade 3 (Mean + SD) Grade 4 (Mean + SD) Chi-Square p-value
Duration of symptoms 5.2+2.9 5.88+3.54 6.24+2.55 - -
Age (Years) 54.40+7.64 60.58+10.12 53.67+10.34 0.611 0.435
Height (cm) 170.80+7.53 164.62+7.33 161.78+15.43 2.893 0.089
Body weight (kg) 87.20+8.53 84.88+9.04 80.22+19.32 0.088 0.767
NDS quadriceps (Nm) 25.53+11.28 21.59+6.36 23.24+8.58 0.017 0.895
DS quadriceps (Nm) 21.23+5.05 19.32+5.08 22.03+8.00 0.623 0.430
NDS hamstring (Nm) 16.79+6.79 14.34+7.55 13.94+1.54 0.010 0.921
DS hamstring (Nm) 15.17+4.14 13.68+4.13 13.18+3.56 0.846 0.358
Lequesne index 5.60+0.89 7.81+3.66 10.11+2.93 8.221 0.004
WOMAC pain 3.40+1.34 7.12+1.95 7.33+4.18 13.076 0.001
WOMAC stiffness 1.20+0.45 2.44+0.67 2.85+1.07 5137 0.023
WOMAC physical function 12.20+3.38 26.77+4.91 29.00+6.24 12.267 0.001
WOMAC total 16.80+5.17 36.34+6.53 39.18+11.49 12.252 0.001
NDS proprioception 30° 2.50+0.58 2.17+1.89 2.92+1.39 1.120 0.290
NDS proprioception 60° 417+0.19 3.78+1.89 4.08+2.19 5.631 0.018
DS proprioception 30° 3.50+1.35 2.22+0.90 3.25+1.82 2.984 0.084
DS proprioception 60° 4.67+0.38 3.92+1.30 3.08+1.34 9.237 0.002

DS: Dominant side, NDS: Non-dominant side

US Proprioception at 60° showed a significant decrease
with increasing osteoarthritis severity (p<0.05), with
group 3 reporting a mean of 3.78 and group 4 a mean of
4.08, compared to 6.17 in group 2. AS Proprioception at
60° also demonstrated a significant decline (p=0.002),
with group 4.00 showing the lowest score (3.08) com-
pared to group 2.00 (6.67) (Table 3).

These results indicate that as osteoarthritis grade in-
creases, patients experience significantly worse out-
comes in pain, stiffness, physical function, and pro-
prioception, particularly at larger joint angles (60°).
Muscle strength did not show significant differences
between the groups, suggesting that while quadriceps
and hamstring strength may not directly correlate with
osteoarthritis grade, functional impairment and pro-
prioception are more closely associated with disease
severity. The significant increase in WOMAC and
Lequesne scores with higher grades of osteoarthritis
further reinforces the impact of osteoarthritis on over-

all quality of life.

Discussion

Our study aimed to explore the relationship between os-
teoarthritis (OA) severity and muscle strength, proprio-
ception, and overall quality of life. While the severity

of osteoarthritis increased, no weakening of quadriceps
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and hamstring muscle strength was observed. As the se-
verity of osteoarthritis increased, the WOMAC index,
which measures pain, stiffness and physical function of
the individuals, increased. Additionally, no propriocep-
tion deficit was observed on the dominant side but just
the non-dominant side 60°.

The relationship between osteoarthritis (OA) sever-
ity and muscle strength, particularly in the quadriceps
and hamstrings, has been explored extensively in re-
cent literature. Numerous studies have demonstrated
that individuals with more severe OA typically exhibit
greater muscle weakness, which exacerbates functional
limitations and increases disability*">. Both the quad-
riceps and hamstring muscles play crucial roles in stabi-
lizing the knee joint, and their weakening contributes
to the progression of OA'. Quadriceps weakness, in
particular, has been identified as a primary factor in
the progression of OA. Studies show that lower quad-
riceps strength is associated with higher grades of OA,
increased pain levels, and poorer functional outcomes.
This weakness is often more pronounced in individuals
with advanced radiographic stages of OA*". Moreover,
a systematic review and meta-analysis found that lower
knee extensor strength increases the risk of OA struc-
tural worsening, especially in women'. Although often
less emphasized than quadriceps strength, hamstring



strength is also critical. Studies have shown that im-
balances between hamstring and quadriceps strength
(H/Q ratio) can further destabilize the knee joint, in-
creasing the risk of joint damage. Targeted strengthen-
ing of both muscle groups, rather than just the quadri-
ceps, has improved functional outcomes in individuals
with OA''8. As a result of our study, we found no
decrease in muscle strength with osteoarthritis sever-
ity. Takagi et al."” emphasized in their study that knee
muscle strength was associated with radiographic OA
incidence but not with its progression. Additionally,
while muscle strength is an essential factor for joint
function, studies have also pointed out that muscle co-
contraction patterns, proprioception, and neuromus-
cular control might contribute more to functional im-
pairment in OA than just pure muscle strength alone.
These findings imply that muscle strength may not
always decrease linearly with increasing OA severity™.
These results are parallel to our study.

The relationship between proprioception and OA
severity has been well-documented in recent studies.
Individuals with more severe OA tend to experience
greater proprioceptive impairments, especially in joint
position sense (JPS) and motion sense?’. As OA pro-
gresses, proprioceptive accuracy decreases due to the
degeneration of joint structures, including mechanore-
ceptors in the knee, which play a critical role in detect-
ing joint position and movement*>*. This decline in
proprioception is associated with increased functional
limitations and a higher risk of falls due to reduced
neuromuscular control”. Moreover, proprioceptive
impairments have been correlated with increased pain
and disability, as they reduce the ability to stabilize the
knee joint during movement*. These impairments also
exacerbate muscle weakness, particularly in the quad-
riceps, further compounding functional difhculties™.
Considering the findings from our study, a significant
reduction in proprioception was observed on just the
non-dominant side of 60°. No changes were observed
in the dominant extremity and other angles. Two re-
search has found no significant difference in proprio-
ceptive acuity between more and less painful knees in
OA patients, indicating that proprioception may not
directly correlate with the degree of OA-related joint
deterioration?®?’. This challenges the assumption that
proprioception consistently worsens as OA progress-
es, suggesting that other factors, such as pain, muscle
strength, or neuromuscular control, might play a more
critical role in proprioceptive function. While proprio-
ception may not always align with OA severity, it is still
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crucial in maintaining balance and preventing falls.
Studies show that proprioceptive impairments may be
more related to joint pain and instability than the ra-

diographic severity of OA?.

WOMAC is a validated tool widely used to assess
patient-reported OA-related outcomes, particularly in
the knees and hips. As OA severity increases, patients
typically report higher WOMAC scores across all sub-
scales (pain, stiffness, and physical function), correlat-
ing with worsening symptoms and disability***. Our
study shows that patients with more severe radiograph-
ic OA tend to have significantly higher WOMAC
scores, indicating greater impairment. This supports
that OA’s progression directly impacts quality of life,
with pain and functional limitations being the most
affected aspects. Furthermore, the WOMAC index is
sensitive to even small changes in OA severity, making
it a reliable tool for capturing the clinical significance
of worsening symptoms®. The studies by Ribeiro et al.?
and Khalil et al.*' demonstrated a positive correlation
between higher KL grades and elevated WOMAC
scores, particularly in patients with moderate to severe
OA. All these results are consistent with the results of
our study.

A relatively small sample size (n=40) may limit the
generalizability of the results to broader populations.
Furthermore, while the study assessed both dominant
and non-dominant sides for proprioception, it did
not explore other potentially influential factors, such
as physical activity levels, comorbidities, or variations
in pain management that could affect the outcomes.
Additionally, the reliance on self-reported measures
like the WOMAC index, while valuable, can intro-
duce subjective bias in assessing pain and functional
impairment. The strengths of our study are the use
of validated tools like the Kellgren-Lawrence classi-
fication, the Lequesne Algofunctional Knee Index,
and the WOMAC index, which enhances the study’s
reliability and comparability with other research.
Another strength is the standardization of measure-
ment protocols for muscle strength and propriocep-
tion, which were performed by an experienced phys-
iotherapist, ensuring consistency and minimizing
measurement bias.

Conclusion

Our study has demonstrated that increasing osteoar-
thritis (OA) severity is strongly associated with higher
WOMAC scores, indicating worsening pain, stiffness,
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and physical function. Notably, while proprioception
impairments were evident, they did not correlate uni-
formly with OA grade, suggesting that other factors
may influence joint stability and balance. Despite these
findings, muscle strength, particularly in the quadriceps
and hamstrings, did not significantly decline across OA
severity, highlighting the need for further research into
the role of neuromuscular control in OA progression.
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ABSTRACT

Objective: Borderline ovarian tumours (BOTs) are rare tumours in
the intermediate category of benign and malignant ovarian neo-
plasms. This study presents the clinicopathological features of the
cases diagnosed with BOT in the pathology department.

Material and Methods: The 139 patients were selected retro-
spectively. Haematoxylin&eosin slides were re-evaluated accord-
ing to the 2020 World Health Organization classification. The data
of the patients were obtained from the hospital archive.

Results: The mean age was 44.8. Intraoperative consultation was
performed on 114 patients, and 86 of them (75.4%) were diag-
nosed with BOT. The most common histology was serous, fol-
lowed by mucinous and seromucinous (54.8%, 32.5%, and 7.6%,
respectively). Serous histology was observed in 16 of 18 bilateral
BOT patients and mucinous histology was not seen. Mean tumour
sizes were 10.4 cm in serous BOTs, 18.5 cm in mucinous BOTs
and 12.4 cm in seromucinous BOTs. Mean CA-125 levels were
180.2 U/ml (N: 35 U/mi) in serous BOTs, 49.5 U/ml in mucinous
BOTs and 35.4 U/ml in seromucinous BOTs. Mean CA-19.9 levels
were 85.6 U/ml (N: 35 U/ml) in serous BOTs, 54.4 U/ml in muci-
nous BOTs and 93 U/ml in seromucinous BOTs. The recurrence
rate was 10.9% (n=15), and no disease-related death was seen.

Conclusions: Serous BOT is the most common subtype, espe-
cially since most bilateral BOT has serous histology. Interestingly,
the mean CA-19.9 level of seromucinous BOTs was higher than
serous and mucinous BOTs. The prognosis can be excellent since
the recurrence was observed in very few patients, and no disease-
related death was detected.

Key words: borderline ovarian tumour; Brenner tumour; neoplasms, cystic,
mucinous, and serous; ovarian neoplasms; recurrence

0ZET

Amac: Borderline over timérleri (BOT), benign ve malign over
neoplazmlarinin ara kategorisinde yer alan, nadir siklikta gorilen
tiimérlerdir. Bu calismada, patoloji béliimtinde BOT tanisi alan ol-
gularnin klinikopatolojik ézelliklerinin sunulmasi amagclanmgtir.

Gereg ve Ydntem: Patoloji béliiminde tani alan 139 hasta ret-
rospektif olarak segildi. Vakalarin hematoksilen&eozin boyall lamlari
2020 Diinya Sagiik Orgiitii siniflandirmasina gére yeniden deger-
lendirildi. Hastalarin verileri hastane arsivinden elde edildi.

Bulgular: Ortalama yas 44,8 idi. intraoperatif konsiiltasyon ya-
pilan 114 hastanin 86’sina (%75,4) BOT tanisi konuldu. En sik
gérilen histolojik alt tip serézdi, bunu misinéz ve seromlisin6z
takip ediyordu (%54,8, %32,5 ve %7,6). On sekiz bilateral BOT
hastasinin 16’sinda seréz histoloji gézlendi; misindz histoloji gé-
rilmedi. Ortalama timér boyutlan seré6z BOT’larda 10,4 cm, mu-
sin6z BOT larda 18,5 cm ve seromdiisin6z BOT’larda 12,4 cm idi.
Ortalama CA-125 dlizeyleri seréz BOT’larda 180,2 U/ml (N: 35
U/ml), misinéz BOT’larda 49,5 U/ml ve seromlisinéz BOT larda
35,4 U/ml idi. Ortalama CA-19,9 dlzeyleri seréz BOT larda 85,6
U/ml (N: 35 U/ml), misinéz BOT’larda 54,4 U/ml ve seromdisin6z
BOT’larda 93 U/ml idi. Rekdirrens orani %10,9 idi (n=15) ve hasta-
hga bagh 6ldm gérilmedi.

Sonug: Serdéz BOT en yaygin alt tipti ve ézellikle bilateral BOT larin
bliytik godunlugu seréz histolojiye sahipti. liging bir sekilde, sero-
mdsin6z BOT larin ortalama CA-19,9 seviyesi ser6z ve mlisinéz
BOT’lardan daha yiiksekti. Cok az hastada rekirrens gézlendigin-
den ve hastaliga bagh 6liim tespit edilmediginden, prognozun mi-
kemmel oldugu séylenebilir.

Anahtar kelimeler: borderline over tiimérii; Brenner tiimdri; neoplazmlar,
Kistik, miisinGz ve serdz; over neoplazmiari; rekiirrens
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Introduction

Borderline ovarian tumour (BOT) is a neoplasm char-
acterized by cellular proliferation with mild nuclear
atypia but without stromal invasion'. It is classified as
an intermediate between benign and malignant ovarian
epithelial tumours. It has six subgroups distinguished
by epithelial cell type, commonly comprising serous,
mucinous, and less commonly endometrioid, clear cell,
seromucinous, and Brenner BOT??. Compared with
ovarian carcinoma, BOTs are portrayed clinically by a
younger age at diagnosis and better overall survival®>.
BOTs can exist either unilaterally or bilaterally®. The
majority of them belong to serous and mucinous sub-
types™®. Although it is stated that BOTs do not make
stromal invasion, they can be associated with microin-
vasion, intraepithelial carcinoma, lymph node involve-
ment, and peritoneal implants ',

At diagnosis, most BOTs are stage I according to
the International Federation of Gynaecology and
Obstetrics (FIGO) staging system. The main treat-
ment is surgical same as for malignant ovarian tumours.
Fertility-sparing surgery that preserves the uterus and
at least part of one ovary is preferable for young wom-
en. Hysterectomy and bilateral salpingo-oophorecto-
my could be performed in people who have completed
their fertility. Routine lymph node dissection is con-
troversial because there is no difference in the recur-
rence or survival rate of whether lymphadenectomy is
performed or not®’. Follow-up with tumour markers
such as CA-125, CEA and CA-19.9 could have a role
in the postoperative period because of elevated in 25—
60% of patients at diagnosis'®.

The study aims to retrospectively analyse the clinical
and histopathological features of BOTs diagnosed in
our centre and investigate their compatibility with the
literature.

Material and Methods

Ethics committee approval was received for this study
from the university’s ethics committee (Approval date:
14/03/2021, number: 0110). Written informed con-
sent was obtained from patients who participated in
this study. We retrospectively examined the patients
with BOT diagnosed in the pathology department
between January 2006 and December 2017. The cases
were reviewed by two pathologists (SDA and SY) on
haematoxylin and eosin-stained slides and reclassified
according to the 2020 World Health Organization
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(WHO) classification. The presence of epithelial
proliferation <10% of the tumour and the invasion
>5 mm in the greatest dimension in any single focus
were accepted as exclusion criteria. Stromal microin-
vasion was defined as <5 mm invasion in the greatest
dimension, and these cases were included in the study.
In serous BOT cases, the implants were evaluated as
non-invasive and invasive implants (low-grade serous
carcinoma).

Statistical Analysis

From the hospital database, the patient’s age, tumour
side (right/left/bilateral), mean tumour size, the levels
of pre-operative CA-125 (Cancer Antigen-125), CA-
19.9 (Cancer Antigen-19.9), intraoperative consulta-
tion (frozen procedure) pathology records, type of
surgical treatment, presence of implants, lymph node
status, presence of recurrence and results of malignant
transformation were noted. All data were collected

with Microsoft Excel (Redmond, WA, USA).

Results

A total of 139 patients were included in the study.
Clinicopathological parameters of all patients were
given in Table 1. The mean age at diagnosis was 44.9
(range: 12-80). The mean age by histological type
was 43.1, 45.3, and 45.3 years in serous, mucinous,
and seromucinous BOTs, respectively. Forty-eight tu-
mours (35.8%) were localized on the right side and
68 (50.7%) tumours were on the left side. Bilateral tu-
mours were observed in 18 (13.4%) patients. The tu-
mour localization of 5 patients could not be reached
because they were consultation cases. The histologic
types of BOTs according to localizations were given in
Table 2. Patients with 18 bilateral tumours were added
separately when calculating the mean tumour size and
there was a total of 157 tumours. The tumour size of
13 patients could not be reached, therefore the tumour
size of 144 tumours was calculated. The mean tumour
size was 13.4 cm (range: 0.8-35). Of 129 patients
whose preoperative CA-125 level was reached, 39
(30.2%) had high levels (=35 U/ml). Of 126 patients
whose CA-19.9 level was reached, 29 (23%) had high
levels (235 U/ml). The comparison of the number of
tumours, the mean age, the mean tumour size, and the
levels of CA-125 and CA-19.9 at serous, mucinous
and seromucinous BOTs were made in Table 3.

Intraoperative consultation was performed on 114
of 139 (82%) patients. The sensitivity of the frozen
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Table 1. Clinicopathological parameters of all patients Table 2. The histologic types of borderline ovarian tumours according to
primary localizations
Number of patients (%)

Total number of patients 139 ITc;Jcn;f;;::tions Histologic type p’\z‘altjir:r?tes;r("o/z)
Mean age, years (range) 44.9 (12-80) Right Serous 21 (43.6%)
Mean tumour size, cm (range) 134(08-35) Serous micropapillary/cribriform 3 (6.3%)
Laterality (n=134) Serous microinvasive 1(2.1%)
~ Right 48 (35.8%) Mucinous 17 (35.4%)
- Left 68 (50.7%) Mucinous + intraepithelial 2 (4.2%)
— Bilateral 18 (13.4%) carcinoma
Histologic type, per tumour (n=157) Mucinous microinvasive 1(2.1%)
— Serous 68 (43.3%) Seromucinous 2 (4.2%)
— Serous micropapillary/cribriform 10 (6.4%) Endometrioid microinvasive 1(2.1%)
— Serous microinvasive 8 (5.1%) Total: 48 (100%)
— Mucinous 42 (26.8%) Left Serous 23 (33.8%)
— Mucinous + intraepithelial carcinoma 5(3.2%) Serous micropapillary/cribriform 3 (4.4%)
— Mucinous microinvasive 4(2.5%) Serous microinvasive 3 (4.4%)
— Seromucinous 12 (7.6%) Mucinous 23 (33.8%)
— Brenner 2 (1.3%) Mucinous + intraepithelial 3 (4.4%)
— Endometrioid microinvasive 3(1.9%) carcinoma
— Clear cell microinvasive 1 (0.6%) Mucinous microinvasive 2(2.9%)
— Serous + endometrioid 1(0.6%) Seromucinous 7(10.3%)
— Seromucinous + endometrioid 1 (0.6%) Brenner 2(2.9%)
Frozen procedure results (n=114) Seromucinous + endometrioid 1(1.5%)
— Benign 20 (17.5%) Clear cell microinvasive 1(1.5%)
— Borderline 86 (75.4%) Total: 68 (100%)
— Malignant 2 (1.8%) Bilateral (n=18)  Serous 11 (61.1%)
— Could not be decided 6 (5.3%) Serous micropapillary/cribriform 1(5.6%)
Stage (n=139) Serous microinvasive (right side) 2 (11.1%)

+ Serous micropapillary/cribriform
- 1A 91 (65.5%) (Ieft side)
-1B 7 (5%) Serous microinvasive (right side) 1(5.6%)
-IC 26 (18.7%) + Serous (left side)
— A1 3(2.2%) Seromucinous 1 (5.6%)
— 1B 1(0.7%) Serous + endometrioid (right side) 1 (5.6%)
e 1(7.9%) + Serous (left side)

Endometrioid microinvasive 1 (5.6%)

Tumour implants (n=45)

Total: 18 (100%)

— Non-invasive 5(11.1%)
— Invasive 3(6.7%)
—Absence 37 (82.2%) d 49 4 ned th c
Lymph node involvement (1=48) procedure was 75.4%. It was determined that two o
the patients who underwent the frozen procedure were
— Presence 7 (14.6%) . .
Absence 41 (85.4%) overdiagnosed, and 20 of them were underdiagnosed.
- . 0
Recarrence (1=137) Of the 2 cases overdiagnosed in the frozen procedure,
1 was signed out as serous BOT and 1 as mucinous
— Presence 15 (10.9%)
BOT on the permanent pathology report. Of the 20
— Absence 122 (89.1%) . .
cases underdiagnosed in the frozen procedure, 15 were
Malignant transformation (n=137) . .
- T2 51gncd out as mucinous BOT, 3 as serous, 1 as seromu-
— Presence . )
’ cinous BOT and 1 as Brenner BOT on the permanent
—Absence 133 (97.1%)

pathology report. Immunohistochemical stainings
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Table 3. The comparison of the number of tumours, the mean age, the mean tumour size, and the levels of CA-125 (Cancer Antigen-125) and
CA-19.9 (Cancer Antigen-19.9) at serous, mucinous and seromucinous borderline ovarian tumours

Serous (including micropapillary/

Mucinous (including intraepithelial

cribriform and microinvasive) carcinoma and microinvasive) Seromucinous All
Number of tumours (%) 86 (54.8%) 51 (32.5%) 12 (7.6%) 157 (100%)
Mean age, years 431 45.3 45.3 449
Mean tumour size, cm 10.4 18.5 124 134
Number of high CA-125 level/ 21/86 (24.4%) 14/51 (27.5%) 3/12 (25%) 39/157 (24.8%)
number of tumours (%)
Mean CA-125 level, U/ml 180.2 49.5 354 128.6
Number of high CA-19.9 level/ 9/86 (10.5%) 15/51 (29.4%) 3/12 (25%) 29/157 (18.5%)
number of tumours (%)
Mean CA-19.9 level 85.6 54.4 93 76.6

were applied to 6 of 51 cases diagnosed with mucinous
BOT to differentiate primary/metastasis. Four cases
were cytokeratin 7 positive and cytokeratin 20 nega-
tive, whereas 2 cases were cytokeratin 7 positive and
cytokeratin 20 positive.

Fertility-sparing surgery was performed in 46 of 139
(33.1%) patients. Ten of these patients underwent stag-
ing surgery, and 10 underwent comprehensive staging
surgery. Of the 93 (66.9%) patients who did not have
fertility-sparing surgery, 47 had staging surgery, and
10 had comprehensive staging surgery. Appendectomy
was performed in 33 patients. Two of the patients who
underwent appendectomy were diagnosed with low-
grade mucinous neoplasia, and the BOT in these two
cases had a serous histologic type. Non-invasive tu-
mour implants were diagnosed in 5 patients (11.1%)
and invasive implants were diagnosed in 3 patients
(6.7%) in serous BOTs cases. Disseminated peritone-
al adenomucinosis was detected in 4 of 23 mucinous
BOT cases for which omental/peritoneal sampling
was performed. All patients were staged based on the
FIGO staging system 2020. Of all 139 patients, 124
(89.2%) had FIGO stage I disease, and 15 (10.8%) had
stage III disease.

The mean follow-up period was 75.3 months.
Recurrence was observed in 15 patients during fol-
low-up. Of these patients, 8 had serous BOT, 2 had se-
rous micropapillary/cribriform BOT, 2 had mucinous
BOT, 2 had seromucinous BOT, and 1 had seromuci-
nous + endometrioid BOT. Of these patients who de-
veloped recurrence, 3 of them had a malignant trans-
formation, and 1 had recurrent disease with borderline
histology. Six patients died of other reasons, and none
of the patients died of disease.

Discussion

Borderline ovarian tumours generally have a good
prognosis between benign and malignant tumours. It
occurs at a younger age than ovarian carcinoma and
has a low stage at the time of diagnosis. In this study
of 139 patients, we examined borderline ovarian tu-
mours diagnosed in our department. The mean age was
slightly higher than in previous studies and was 44.9
years, ranging from 12 to 80 years; 61 of these patients
(43.9%) were <40 years. And the mean age was found
to be 38 years and above in studies®”'"'2. When we
compared the mean age according to the histological
types, it was seen that serous BOT occurred slightly
younger than mucinous and seromucinous BOTs. In
the literature, a major part of the cases with BOTs are
serous and mucinous subtypes. Consistent with previ-
ous studies, the most common histological type in the
present study was a serous type, followed by mucinous
and seromucinous types, respectively®>!'2,

Although BOT is known to generally proceed with a
favourable prognosis, differentiating between benign
and malignant lesions at diagnosis is also important for
correct surgical treatment. Hence, the accurate diagno-
sis is based on histopathological examination, which
highlights the matter of intraoperative consultation
(frozen procedure). The diagnostic criteria of BOT
require adequate sampling to determine 10% atypical
proliferation features without invasion. In our study,
114 of 139 (82%) patients underwent the frozen pro-
cedure, and the accuracy rate was reported at 75.4%. In
studies, the accuracy rates of BOT diagnosis in the fro-
zen procedure range between 55.5% and 79%""". In
the permanent pathology reports, a mucinous BOT di-
agnosis was given to 15 of 20 cases considered benign
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in the frozen procedure. This result, which is not unex-
pected, is consistent with the literature’. Reasons such
as less sampling, sampling errors and misinterpretation
may lead to under or overdiagnosis'®". Pathologists
should pay attention to some details that might help to
reduce the inconsistency of frozen procedures, such as
understanding the histologic limitations of the frozen
procedure and routing to permanent pathology diag-
nosis when needed.

In our study, the mean tumour size was slightly lower
in the serous subtype compared to the mucinous and
seromucinous subtypes. In addition, mucinous BOTs
had a mean tumour size of 18.5 c¢m, higher than the
mean size of all tumours (13.4 cm). In the study of
Houck et al.,, the mean diameter of overall tumours
was 13.7 cm, 10.2 cm for serous, and 20.1 ¢cm for muci-
nous®. In the literature, a2 major part of the cases with
BOTs are serous and mucinous subtypes. Consistent
with previous studies in the present study, the most
common histological type was a serous type, followed
by mucinous and seromucinous types, respective-
ly*?1212 In a systematic review of 6362 cases, 78.9% of
patients with BOT are diagnosed at FIGO stage I (20).
In our study, 89.2% of our patients had stage I disease,
which is more frequent than the literature. This result
supports that patients with BOT have better survival
than patients with ovarian cancer.

In our study, it was seen that high CA-125 levels were
in 24.4% of serous BOTs, with a mean of 180.2 U/ml,
27.5% of mucinous BOTs, with a mean of 49.5 U/ml,
25% of seromucinous BOTs with a mean of 35.4 U/
ml, while it was in 24.8% of all tumours with a mean of
128.6 U/ml. Although three studies, one from Turkiye,
showed higher CA-125 levels in serous and mucinous
BOTs than in our results, our mean CA-125 levels were
slightly higher than the study of Gotlieb et al.>'**!. In
our patients with mucinous BOTs, CA-19.9 levels
were more elevated than in patients with serous BOTs,
and this result supports the other studies***. The mean
CA-19.9 level was higher in seromucinous BOTs than
in serous and mucinous BOTs. A case report was di-
agnosed as a seromucinous BOT derived from endo-
metriosis due to the increase in CA-19.9 levels in the
follow-up after the bilateral salpingo-oophorectomy
because of peritoneal cysts®. It was reported that the
CA-19.9 level decreased after the second operation.
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In the present study, there were 10 patients with serous
micropapillary/cribriform BOT, and one had bilateral-
ity. Recurrence was observed in 2 of these 10 patients.
The incidence of serous micropapillary/cribriform BOT
was 6.4% in all tumours in our study and 11.6% in serous
BOTs. Studies in the literature find different incidenc-
es, such as 1% and 25%**%. Stromal microinvasion was
defined as <5 mm invasion in the greatest dimension®.
The effect of microinvasion on recurrence and progno-
sis is controversial in the literature. Studies indicate that
microinvasion does not affect the patients’ prognosis as
few cases have been reported>**?. In this study, there
were 8 patients with serous microinvasion BOT; none
had a recurrence and/or malignant transformation.

The subclassification of extraovarian disease into invasive
and non-invasive implants is one of the most import-
ant prognostic indicators for serous BOTs?. Invasive
implants were considered a poor prognostic factor in
the studies”. In our study, 11.1% of the patients had
non-invasive implants, and 6.7% had invasive implants.
Recurrence was observed in 2 of 3 patients with invasive
implants. The histology of these two patients was serous
BOT. Lymph node involvement is not considered an
adverse prognostic factor®®*. However, one study re-
ported worse progression-free survival in patients with
paraaortic lymph node metastases in univariate analy-
sis’’. Our study observed lymph node involvement in
7 of 48 patients who underwent lymphadenectomy.
Recurrence was observed in only 2 of these patients.
In addition, the recurrence rate was between 2.7% and
16.6% in studies from Tiirkiye, and in our study, the re-
currence rates were found to be 10.9%, consistent with
the literature’®’. There were limitations in our study. It
was a retrospective study without randomized designs
and had some deficits in hospital records.

Conclusion

In conclusion, we presented the study of 139 patients
with borderline ovarian tumours, and no disease-relat-
ed death was found. The recurrence rate was found to
be low; therefore, we can say that BOTs have an excel-
lent prognosis. This is a publication in a tertiary hos-
pital with pathologists specialising in gynecological
pathology, with a high number of cases, and detailed
clinical data contributing to the literature, making this
study considerable.
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Etkenlerin Arastiriimasi
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ABSTRACT

Aim: Upper respiratory tract infection (URTI) complaints are the
most common causes of admission to outpatient clinics and rapid
detection by Multiplex-PCR method contributes to the monitor-
ing and control of infection by easily evaluating the etiology of vi-
ral and bacterial agents regionally. This study aimed to evaluate
the etiology of pathogens with a 24-X viral and bacterial respira-
tory Multiplex-PCR panel in patients admitted to Kafkas University
Health Research and Application Hospital with URTI symptoms
between November 2023 and February 2024.

Materials and Methods: The presence of viral and bacterial patho-
gens was analyzed by Multiplex-PCR method in nasopharyngeal
swab samples obtained from 100 patients diagnosed with URTI by
physical examination such as allergic rhinitis and acute bronchitis.
The respiratory panel contained 24 different microorganisms such
as SARS CoV-2, Influenza-A/B, Human Rhinovirus/Enterovirus,
Human Metapneumovirus, Respiratory Syncytial Virus A/B, Human
Parainfluenza Virus-1/2/3/4, Human Coronavirus 229E/OC43/
NL63/HKU1, Human Parechovirus, Adenovirus, Human Bocavirus,
Streptococcus pneumoniae, Haemophilus influenzae, Mycoplasma
pneumoniae, Chlamydophila pneumoniae, Legionella pneumophila
and Bordotella pertussis.

Results: According to the findings, the highest number of applica-
tions was in January. Out of 100 patients, 73% (n=73) were posi-
tive and 27% (n=27) were negative, the most common viral agent
was INF A (n=33, 26.9%) while the most common bacterial agent
was S.pneumoniae (n=19, 15.4%). Of 73 positive patients, 38.3%
(n=28) had co-infections, 11% (n=8) had only bacterial agents, and
50.7% (n=37) had viral agents.

Conclusions: In conclusion, URTI agents were rapidly detected by
Multiplex-PCR and their incidence was investigated in this study.
Finally, it aims to prevent possible epidemics, unnecessary antibiot-
ic use, mortality and morbidity and to contribute to other academic
studiies with rapid diagnosis and treatment of URTI infections.

Key words: URTI; SARS-CoV-2; influenza; multiplex PCR

0ZET

Amag: Ust solunum yolu enfeksiyonu (USYE) sikayetleri poliklinik-
lere en sik basvuru nedenidir. ve Multiplex-PCR yéntemi ile hiz-
I tespit, viral ve bakteriyel etkenlerin etiyolojisini bélgesel olarak
kolayca degerlendirerek enfeksiyonun izlenmesine ve kontroliine
katki saglamak oldukca énem arz etmektedir. Bu ¢alismanin ama-
cl, Kasim 2023-Subat 2024 tarihleri arasinda Kafkas Universitesi
Saglik Arastirma ve Uygulama Hastanesine USYE semptomla-
n ile basvuran hastalarda 24-X viral ve bakteriyel Solunum Yolu
Multiplex-PCR paneli ile patojenlerin etiyolojisini degerlendirmektir.

Gereg ve Yéntem: Alerjik rinit ve akut bronsit gibi USYE én ta-
nisi konulan 100 hastadan alinan nazofarengeal sdrintl érnekle-
rinde viral ve bakteriyel patojenlerin varligi Multiplex-PCR yéntemi
ile analiz edilmistir. Solunum paneli SARS CoV-2, Influenza-A/B,
Human  Rhinovirus/Enterovirus, ~Human  Metapneumovirus,
Respiratory ~ Syncytial ~ Virus A/B, Human Parainfluenza
Virus-1/2/3/4, Insan Coronavirus 229E/OC43/NL63/HKU1, insan
Parechovirus, Adenovirus, Insan Bocavirus, Streptococcus
pneumoniae, Haemophilus influenzae, Mycoplasma pneumo-
niae, Chlamydophila pneumoniae, Legionella pneumophila ve
Bordotella pertussis gibi 24 farkli mikroorganizma icermekteydi.

Bulgular: En ylksek basvuru sayisi ocak ayinda gerceklesmistir.
Yiiz hastanin %73’( (n=73) pozitif, %27’si (1=27) negatif olup, en
sik gortilen viral etken INF A (n=33, %26,9), en sik gértilen bakte-
riyel etken ise S. pneumoniae (n=19, %15,4) olarak raporlanmistir.
Pozitif 73 hastanin %38,3’inde (n=28) en az iki ajanin etken oldugu
ko-enfeksiyon mevcuttu.

Sonug: Bu calismada USYE etkenleri Multiplex-PCR ile hizl bir se-
kilde tespit edilmis ve gérilme sikliklar arastinlmistir. Sonug olarak,
USYE enfeksiyonlarinin hizli tani ve tedavisi ile olasi salginlarin, ge-
reksiz antibiyotik kullaniminin, mortalite ve morbiditenin énlenmesi
ve diger akademik calismalara katki saglanmasi amaclanmistir.

Anahtar kelimeler: USYE; SARS-CoV-2; influenza; multiplex PCR
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Introduction

The human respiratory system consists of the upper
respiratory tract (URT) and lower respiratory tract,
harboring a diverse microbial community. The URT
includes the nose, mouth, sinuses, pharynx and larynx'.
Upper respiratory tract infection (URT) ranks first
among diseases that affect the economy, resulting in
a loss of workforce and treatment costs. If not treated
appropriately, it can cause serious complications and
sequelac’. Viral and bacterial agents generally cause
respiratory tract infections (RTIs), and both have
similar symptoms, including fever, dry cough and sore
throat®. These infections can manifest as otitis media,
pharyngitis, laryngitis, rhinitis, and nasopharyngitis.
Additionally, URTs can commonly be detected during
the winter season?, pediatric patients constitute 44% of
the total number of patients admitted to hospitals with
URTT, and 21% were prescribed antibiotics'.

It is known that avian and swine-origin Influenza A
viruses, animal reservoir-independent Influenza B
viruses, Respiratory Syncytial Virus (RSV), Human
Parainfluenza viruses, Human Metapneumovirus,
Human Parechovirus, Human Rhinovirus, Human
Bocavirus, Adenoviruses, Human Coronaviruses,
Mycoplasma  pneumoniae, Streptococcus pneumoniae,
Streptococcus pyogenes, and Chlamydophila pneumoniae
are circulating as bacterial and viral agents for URTTIs
in our country. These pathogens are primarily detected
between October and April and can also be circulat-
ing from spring through winter®®. The disease occurs
nearly 2-4 and 6-10 times in a season in adults and
children, respectively. The transmission typically oc-
curs through three primary routes: direct and indirect
contact, aerosol transmission, and droplet transmis-
sion®”'%, For any infectious disease, including RTTs,
the most suitable diagnostic methods are those based
on rapid and accurate nucleic acid molecular diag-
nostic techniques such as Polymerase Chain Reaction
(PCR), which rely on fully automated and integrated
molecular diagnostic systems that are cost— and time-
eflicient, while also ensuring sensitivity and accuracy’.
The Multiplex PCR technique should be used to deter-

mine multiple agents, especially in RTTs.

This study aimed to evaluate the etiology of pathogens
with a 24-X viral and bacterial respiratory Multiplex-
PCR panel in patients admitted to Kafkas University
Health Research and Application Hospital with URTI
symptoms between November 2023 and February
2024.
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Material and Methods
A rotal of 100 patients aged 18-65 years who admit-

ted to the outpatient clinics and emergency depart-
ments of Kafkas University Health Research and
Application Hospital between November 2023 and
February 2024 and who had at least one of the clini-
cal symptoms of acute bronchitis, pneumonia, pain,
cough, or acute upper respiratory tract infections, were
included in the study. Nasopharyngeal swab samples
were previously collected for routine analysis in the
Medical Microbiology Laboratory. The samples were
stored at -80°C until the experimental day, and then
they were used for multiplex PCR analysis targeting 24
viral and bacterial respiratory pathogens. Clinical data,
including the admission department, gender, age, and
medical history of the patients, were obtained from
the hospital archive and recorded. After a laboratory
technician collected the nasopharyngeal swab samples,
they were immediately placed in VINAT® transfer tubes,
then numbered and sent to the laboratory on the same
day. Ethical approval for the study was obtained from
the Clinical Research Ethics Committee of the Faculty
of Medicine, Kafkas University (Date: 26.04.2023,
Decision No: 212).

The Bio-speedy Extraction kit (Bioeksen, Tiirkiye),
based on the magnetic bead method, was used accord-
ing to the manufacturer’s instructions for nucleic acid
extraction from the nasopharyngeal swab samples. The
extraction was performed using the Zybio EXM 3000
device (Biocksen, Tiirkiye). The respiratory tract RT-
qPCR MX-24L panel (Bioeksen, Tiirkiye) included
18 viral and 6 bacterial pathogens: Sars-CoV-2, EV/
HRYV, HPeV, HPiV (1/2/3/4), AdV, HBoV, HMPYV,
INF A/B, HCoV (OC43, HKUI, 229E, NL63),
RSV A/B, S. pneumoniae, Haemophilus influenzae,
Bordetella pertussis, M.pneumoniae, C.pneumoniae, and
Legionella pneumophila. The “SY-1 Rxn and SY-2 Rxn”
strips were placed on a cooling block at -22°C, and 10
ul of “template nucleic acid” patient samples were pi-
petted into each. The strips were carefully sealed and
placed in the Micro-PCR (BMS Mic gPCR cycler,
Bioeksen, Tiirkiye). The amplification curves were ex-
amined for each reaction well to determine the Cq val-
ues. Sigmoidal curves above the threshold value were
interpreted as “positive,” while non-sigmoidal curves
were considered’negative.”

Statistical analysis of the data was performed using
IBM Statistical Package for Social Sciences (SPSS)

program software version 22. Pearson’s Chi—square test
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was used to compare categorical data between groups.
One-way ANOVA-Duncan’s test should be used if
the data showed normal distribution; so, the Mann-
Whitney U test was applied for continuous data that
did not show a normal distribution. Data were consid-
ered significant at p<0.05.

Results

Among the 100 patients studied, 47% were male, and
53% were female, with a mean age of 47.74+18.89
years. No statistically significant differences were de-
tected between groups in terms of age and gender
(Chi-square test, p=0.823). Of the patients, 73 (73%)
were positive for one or more viral and bacterial patho-
gens, while 27 (27%) were negative. Co-infections
were observed in 28 (38.3%) of 100 patients. The
most frequently detected co-infections were INF A/B
— S.pneumoniae (n=5, 18.6%) and SARS-CoV-2/
S.pneumoniae (n=3, 11.1%). The pathogens involved
in co-infections and their numerical distribution are
shown in Table 1.

Table 1. Pathogens involved in co-infections and their distribution

A total of 73 patients were diagnosed as positive, 37
(50.7%) were caused solely by viral agents, while 8
(10.9%) were caused by bacterial agents. SARS-CoV-2
(n=14, 11.4%) and INF A/B (n=33, 26.8%) were the
most frequently detected viral agents. On the other
hand, S.preumoniae (n=19, 15.5%) was the most com-
monly identified bacterial pathogen. The numerical
distribution of the other detected pathogens by month
is shown in Table 2.

Discussion

The respiratory system is a complex structure divided
into the upper and lower respiratory tracts. If the mic-
robiome of the URT, which has a high bacterial load,
becomes imbalanced, the invasion of opportunistic
pathogens can lead to serious infections™!'. The innate
immune system is the first defense against these inva-
ding pathogens'®. Viral upper respiratory infections
include viral pharyngitis, sinusitis, otitis media, and
viral rhinitis'.

Respiratory infections affect vulnerable populations,
such as pregnant women, infants, and the elderly,

Co-Infection Pathogens N %

INF A/B S.pneumoniae 6 21.4%
SARS-CoV-2 S.pneumoniae 3 10.7 %
HRV / EV H.influenzae 2 7.2%
SARS-CoV-2 Adv 1 35%
SARS-CoV-2 HPiV 3 1 3.5%
INF A/B RSV A/B, L.pneumophila, HPiV 2, H.influenzae, HBoV, HRV/EV 1 3.5%
INF A/B S.pneumoniae HPiV4 1 35%
INF A/B H.influenzae 1 35%
INF A/B B.pertussis 1 3.5%
HRV /EV C.pneumoniae, L.pneumophila, HPeV 1 35%
HRV / EV HBoV, RSV A/B, S.pneumoniae, C.pneumoniae 1 35%
HRV / EV S.pneumoniae, RSV A/B 1 35%
Adv H.influenzae 1 35%
RSV A/B HCoV-0C43 1 35%
RSV A/B S.pneumoniae, HPiV 4 1 35%
HCoV-HKU1 H.influenzae, S.pneumoniae 1 3.5%
HCoV-HKU1 HCoV-NL63, M.pneumoniae HCoV-0C43 RSV A/B 1 35%
HCoV-HKU1 HPiV2, HCoV-229E, HCoV-0C43, HRV/EV 1 35%
HCoV-229E HPiv4 1 35%
HCoV-HKU1 HCoV-0C43, HCoV-NL63, HPiV3, INF A, AdV 1 3.5%
Total Number of Patients with Co-infection 28 100 %
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Table 2. Distribution of detected pathogens by month
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Monthly Distribution of Detected Pathogens

Year 2023 2024

Months November December January February

Weeks st a4t qst pnd g 4 qst pnd o Zd gt qst pnd g g TOTAL
SARS-CoV-2 1 3 1 1 2 1 2 1 2 14
INF A/B 1 5 7 6 11 1 1 1 33
HRV/EV 1 2 1 1 1 2 8
HMPV -
RSV A/B 3 3 1 2 9
HPIV-1 -
HPIV-2 1 1
HPIV-3 1 1 1 3
HPIV-4 2 1 3
HCoV-229E 1 1 2
HCoV-0C43 1 1 2
HCoV-NL63 2 2
HCoV-HKU1 1 3 1 5
HPeV 1 1
Adv 1 1 1 1 4
HBoV 1 1 2
S. pneumoniae 1 2 1 4 4 3 2 1 1 19
H. influenzae 1 1 3 2 1 8
C. pneumoniae 1 1 2
B. pertussis 1 1 2
M. pneumoniae 1 1
L. pneumophila 1 1 2
Total - 2 - - - 4 - 5 11 19 21 32 6 7 10 6 123

and are the most common seasonal infectious disea-
ses worldwide, often leading to epidemics and pande-
mics'®. Common respiratory viruses, such as HRVs,
can cause milder infections, while SARS-CoV-2 and
seasonal Influenza A/B viruses can lead to more seri-
ous or even fatal illnesses in at-risk populations’~"".
Because the specific clinical symptoms of URIs are
often minimal, it is difficult to diagnose viral and bac-
terial infections based on clinical signs and radiolo-
gical findings". Approximately 60-80% of URIs are
viral, with the most frequently detected viruses being
INF A/B, HRVs, RSV, HCoVs, and HPiVs. Similar
reports can be seen in current studies conducted in
our country and worldwide. Talay et al. reported that
82 (95.3%) and 4 (4.6%) of all patients were viral and
bacterial, respectively, while Aydin et al. reported these
rates as 60.4% and 39.4% for viral and bacterial agents,
respectively'”*. A study conducted between 2009 and

2019 in China showed that viral positivity was detec-
ted as 46.9% and bacterial was 30.9% in children under
5-years. Additionally, Kwiyolecha et al. reported that
46.9% and 40.4% of all participants were positive re-
garding viral and bacterial pathogens, respectively. Like
others, a Shenzhen Children’s Hospital study found
that 49.1% had either a single bacterial or viral patho-
gen among 273 positive cases® . Our study observed
that 73.9% of patients had only viral infections, while
26.1% had only bacterial infections. Based on our fin-
dings and the current literature, it is seen that viral pat-
hogens are the major cause of URIs when compared to
bacterial pathogens and have maintained their activity
over time.

In studies from Tirkiye, the most commonly detec-
ted viral and bacterial pathogens were respectively

HRV (23.3%), S.pneumoniae (18.6%), and HCoVs
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(17.4%). A study reported the most commonly seen
agents in URTIs as follows; H.influenzae (48.8%),
S.pneumoniae (29.3%), RSV (23.3%), and AdV
(19.1%), while another study was reported as follows;
RSV (40.7%), and AdV (23.26%)'#1°%%, Similar stu-
dies are available in current literature that show the
most commonly detected viral and bacterial agents.
The detected agents in our country were generally
INF A, SARS-CoV-2, HCoV, HRV/EV, RSV A/B,
S.pneumoniae, and H.influenza **¢. The viral and bac-
terial agents were nearly same (INF A/B, RSV, HCoV,
HRYV, and S.pneumonme) in other countries such as
China, Mexico, Tanzania?"?%?728,

In our study, we detected INF A (26.2%), SARS-
CoV-2 (11.1%), RSV (7.14%), H. influenzae (7.14%),
and S.preumoniae (15.9%) as the most common pat-
hogens. Our findings were consistent with other stu-
dies both globally and in Tirkiye. When comparing
our data with the literature, we can conclude that the
circulation and prevalence of respiratory pathogens
fluctuate over time.

Co-infection of respiratory viruses and bacteria cont-
ributes to disease severity”. INF A/B infections are
generally associated with severe immunopathology
in immunocompromised individuals, infants, and el-
derly patients, leading to secondary viral or bacterial
co-infections and lower respiratory tract infections'.
SARS-CoV-2 can also cause co-infections with bacteria
or viruses by damaging respiratory epithelial surfaces,
leading to inflammatory and immune dysregulation. A
meta-analysis emphasized the role of co-infections and
superinfections in SARS-CoV-2 patients. Thus, viral and
bacterial co-infections are thought to worsen the clinical
presentation of COVID-19, including in children'”*.
Girgin’s study found viral co-infections in 23.5% of 413
patients and triple viral co-infections in 11 cases, with
co-infection rates for RSV/HRYV, HRV/HPiV, HRV/
EV, and HRV/HBoV being 21%, 10.5%, 11.6%, and
12.8%, respectively’. Kuskucu et al. identified multiple
pathogens in 408 samples, with the following agents;
HCoV/RSV, HMPV/AdV, HPiV/EV, and HBoV
(7.23%, 6.47%, 0.63%, and 0.13%, respectively)'. Sirin
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et al. found co-infection rates of 10.8% (n=13) in 120
patients, with the highest co-infection rate for HRV
and S.pneumoniae (23.1%), followed by HRV and
HCoV-229E (15.4%)'®. Additionally, Aydin et al. fo-
und that 72.7% (n=144) of children had multiple pat-
hogens combined with SARS-CoV-2 and H.influenzae
(14%). These studies indicate that co-infection rates
should not be overlooked. In our study, we found that
37% (n=27) of patients had co-infections, with the
most common combinations as INF A — S.pneumoniae
(18.5%), SARS-CoV-2 - S.pneumoniae (11.1%), and
HRV/EV - H. influenzae (7.4%).

In conclusion, the prevalence of respiratory patho-
gens observed in our study is consistent with findings
from both national and international researches. Our
goal in identifying the viral and bacterial agents res-
ponsible for URIs was to provide etiological data and
contribute to understanding which pathogens are cir-
culating and causing infections. High-sensitivity and
specificity tests like Multiplex-PCR are crucial for
providing quick diagnoses, which can help in the rapid
administration of antiviral treatments and the preven-
tion of unnecessary antibiotic use, thus reducing the
development of antibiotic resistance. These methods
are essential for preventing pandemics and epidemics
and reducing the economic and social burden of these
infections. Therefore, we recommend that PCR-based
diagnostic methods, such as Multiplex-PCR, be used
effectively and widely in hospitals to improve health
system efficiency, reduce healthcare costs, and facilitate
the management of respiratory infections.
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Soner Kina', Ayse Surhan Cinar?, Kerim Sahin3, Onur Demircioglu?

!Department of Cardiology, Kafkas University School of Medicine, Kars; *Hamidiye Etfal Health Training and Research Hospital,
Istanbul; > Alanya Alaaddin Keykubar Training and Research Hospital, Antalya, Tiirkiye

ABSTRACT

Aim: Total knee arthroplasty (TKA) is a major orthopedic procedure often
associated with significant postoperative pain. Effective pain management
is critical for early mobilization, rehabilitation, and reducing complications
such as chronic pain. With the increasing use of ultrasound in regional an-
esthesia, the frequency of femoral nerve block (FNB) and adductor canal
block (ACB) for analgesia after TKA is rising. This study aimed to compare
the effects of femoral nerve block and adductor canal block on postopera-
tive analgesia in patients undergoing unilateral knee arthroplasty.

Material and Methods: The study was conducted with the approval of
the ethics committee, and written consent was obtained from the patients.
It was carried out on 70 patients aged 18-70, with an American Society
of Anesthesiologists (ASA) score of I-ll, who planned to undergo elec-
tive TKA surgery. The study was designed as a prospective, randomized,
and single-blind trial. Demographic data of the patients were recorded,
and routine monitoring and general anesthesia induction were performed.
Patients were divided into two groups: those who received FNB (Group F)
and those who received ACB (Group A). Both groups were administered
20 mL of 0.375% bupivacaine. Heart rate (HR) and mean arterial pressure
(MAP) were recorded intraoperatively before and after induction and ev-
ery 30 minutes. In the postoperative period, patient-controlled analgesia
(PCA) with intravenous tramadol was applied. Total tramadol usage and
the number of times analgesia was needed were recorded. HR, MAP, and
visual analog scale (VAS) scores were recorded at postoperative 30 min-
utes, 1, 2, 4, 6, 12, and 24 hours. Complications (nausea/vomiting, hypo-
tension, bradycardia, itching) were recorded for 24 hours.

Results: Mean VAS scores were significantly lower in the FNB group at
postoperative 0, 1, 2, and 6 hours (p<0.05). Total tramadol consumption
and bolus requests were higher in the ACB group (p<0.001). Both tech-
niques achieved VAS scores below 4, with no significant differences in ad-
ditional analgesic use or complications. Nausea and vomiting rates were
5% (FNB) and 10% (ACB). No significant differences were observed in
perioperative and postoperative MAP or HR between the groups.

Conclusions: Femoral nerve block and ACB provide effective analge-
sia after TKA, with VAS scores below 3 and high patient satisfaction.
However, FNB demonstrated superior early postoperative pain control
and lower opioid consumption. ACB, as a sensory block, is advanta-
geous for minimizing quadriceps weakness and should be considered
part of multimodal analgesia strategies. It was concluded that femoral
nerve block is more effective in providing postoperative analgesia for

patients undergoing unilateral knee arthroplasty.

Keywords: fotal knee arthroplasty; femoral nerve block; adductor canal block;
multimodal analgesia; postoperative analgesia

OZET

Amac: Total diz artroplastisi (TDA) sonrasi agri siddetlidir ve tedavi
edilmediginde kroniklesebilir. Ultrasonografinin rejyonel anestezide
kullaniminda artmasiyla beraber TDA sonrasi analjezi amaciyla femoral
sinir blogu (FSB) ve adduktor kanal blogu (AKB) uygulama sikligi art-
maktadir. Calismamizda tek tarafli diz artroplastisi gecirecek hastalarda
femoral sinir blogu ve adduktor kanal blogunun postoperatif analjezi
lzerine etkilerinin karsilastiriimayr amacladik.

Gere¢c ve Yontem: Calisma, etik kurulu onay, hastalardan yazi-
I izin alinarak, elektif TDA cerrahisi uygulanacak American Society of
Anesthesiologists (ASA) skoru I-Il olan 18-70 yas grubu 70 hastada
gerceklestirildi. Calisma prospektif, randomize ve tek kér olarak plan-
landi. Hastalarin demografik verileri kaydedilerek rutin monitérizasyon
ve genel anestezi indliksiyonu uygulandi. Hastalar FSB (Grup F) ve AKB
(Grup A) yapilan grup olarak ikiye aynldi. Her iki gruba 20 mL %0,375
bupivakain uygulandi. Tim hastalarin kalp atim hizi (KAH) ve ortalama
arter basinci (OAB) indiiksiyon éncesi, indliksiyon sonrasi ve intraope-
ratif her 30 dakikada bir kaydedildi. Postoperatif dénemde intraven6z
tramadol ile hasta kontrollii analjezi (HKA) uygulandi. Toplam kullanilan
tramadol miktar ve kag defa analjezi ihtiyaci oldugu kaydedildi. KAH,
OAB ve viziiel analog skala (VAS) skoru postoperatif 30 dk, 1, 2, 4, 6, 12
ve 24. saatlerde kaydedildi. Komplikasyonlar 24 saat boyunca (bulanti/
kusma, hipotansiyon, bradikardi, kasinti) kaydedildi.

Bulgular: Demografik verilerde, intraoperatif ve postoperatif hemodi-
namik verilerde, ek analjezik ihtiyaci ve komplikasyonlar her iki grupta
istatistiksel olarak anlamli fark bulunmadi (p>0,05). Postoperatif VAS
skorlari, kullanilan toplam tramadol miktan istatiksel olarak Grup F’de
anlamii distk bulundu.

Sonuc: Tek tek tarafll diz artroplastisi gecirecek hastalarda femoral sinir
blogunun postoperatif analjezi (zerine daha etkin oldugunu sonucuna
ulasiladl.

Anahtar kelimeler: total diz artroplastisi; femoral sinir blogu; adduktor kanal
blogu; multimodal analjezi; postoperatif analjezi
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Introduction
Total knee arthroplasty (TKA) is an effective ob-

stetric surgery method with good results for patients
with advanced gonarthrosis whose demand for con-
servative treatment is increasing day by day with the
aging population"?. The postoperative period follow-
ing this major orthopedic procedure is often associ-
ated with moderate to severe pain®. The primary goals
after TKA should include minimizing the patient’s
pain, accelerating the recovery process, enhancing
patient comfort, speeding up mobilization, avoiding
or effectively preventing side effects, and reducing
treatment costs®. To achieve these goals, multimodal
analgesia methods, such as epidural catheter-assisted
patient-controlled analgesia, intravenous patient-
controlled analgesia, peripheral nerve blocks, and
intraoperative intra-articular local anesthetic infiltra-
tion, can be utilized in postoperative pain manage-
ment’. Traditional pain control methods, including
intravenous and oral pain medications, have been
associated with unreliable pain control and negative
effects such as hypotension, sedation, urinary reten-
tion, and nausea®. Despite the advantages of epidural
blocks in analgesia for knee arthroplasty, serious side
effects associated with central blocks (motor block,
urinary retention, hypotension, bradycardia, nausea,
and/or vomiting, etc.) are acknowledged. Among
these methods, peripheral nerve blocks are becoming
increasingly popular due to their benefits during the
perioperative period and relatively fewer side effects
than other techniques.

The commonly used peripheral nerve blocks in TKA
perioperative analgesia include femoral, obturator, sci-
atic, lumbar plexus, and adductor canal nerve blocks’.
These blocks can be performed as single or combina-
tion blockages and administered as single injections or
continuous infusions.

With the femoral nerve block (FNB), anesthesia is pro-
vided for the anterior and medial aspects of the thigh
and knee and part of the medial aspect of the leg and
ankle. It can be applied as a single injection or continu-
ously through a catheter. While it can provide analge-
sic effects for 12—24 hours, this effect can extend to 48
hours®. The advantages of this block include reduced
opioid usage, earlier mobilization, improved pain
scores, and decreased hospital stay. However, the most
significant disadvantage is that femoral nerve block
may cause quadriceps muscle weakness and increase
the risk of falls during the early postoperative period.
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The adductor canal block (ACB) anesthetizes the an-
terior and medial parts of the knee, the area from the
upper pole of the patella to the proximal tibia, the leg,
the ankle, and part of the medial aspect of the foot. It
can be administered as a single injection or continu-
ously, similar to the femoral nerve block. The analgesic
effect is similar to the femoral block for postoperative
analgesia. Since it is a sensory block, it does not cause
quadriceps weakness’.

Applications of femoral nerve and adductor canal
blocks are gradually becoming more widespread in
TKA surgeries. This study prospectively compares the
effectiveness, reliability, and postoperative pain con-
trol of femoral nerve block and adductor canal block.
In this context, our study aims to contribute to the
optimal selection of nerve blocks in analgesia manage-
ment after TKA surgery, providing an important guide
for clinical applications.

Material and Methods

This study was conducted in a tertiary-care medical
center. Written and verbal informed consent was ob-
tained from patients undergoing elective knee arthro-
plasty and classified into the ASA I-II group, aged
55 years and above. Ethical approval for the study
was obtained from the Ethical Committee of Sisli
Hamidiye Etfal Training and Research Hospital on
May 14, 2019, with decision number 1247 under the
Helsinki Declaration. The study was designed as ran-
domized, prospective, and single-blind. Considering
a large effect size (effect size=0.8), the alpha signifi-
cance level was set at 0.05, and the sample size was cal-
culated to be 70 individuals for 95% power. Patients
who did not consent to participate in the study, those
in ASA III-IV group emergencies, those with a local
anesthetic allergy or allergic reactions after local an-
esthetic administration, those with infections in the
area to be blocked, coagulation disorders, morbid
obesity (BMI >40 kg/m?®), severe organ failure, neu-
rological deficits in the past, psychiatric illnesses, and
a chronic pain history were excluded from the study.
Patients included in the study were informed about
patient-controlled analgesia and visual analog scale
(VAS) scoring during the preoperative evaluation.

Patients were divided into two groups using the
closed envelope randomization method: the femoral
nerve block group (Group F, n: 35) and the adduc-
tor canal block group (Group A, n: 35). All patients

were taken to the regional block application room
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for 30 minutes prior the operation for routine moni-
toring and premedication. The patients’ names, ages,
heights, weights, and timing of block placement were
recorded. A femoral nerve block was performed un-
der the fascia iliaca in Group F in the iliopsoas muscle
sulcus. In contrast, in Group A, a saphenous nerve
block was performed within the adductor canal. Both
groups received 20 ml of 0.375% bupivacaine as a
local anesthetic. The success of the block was evalu-
ated in Group F by the absence of motor movements
and through the pinprick test in the saphenous nerve
area. Group A also assessed this using the pinprick
test in the saphenous nerve area. Patients who re-
ported paresthesia after the block were taken to the
operating room. Routine monitoring consisting of
fingertip saturation, heart rate (HR), and noninva-
sive mean arterial pressure (MAP) were monitored
and recorded. General anesthesia was administered
to all patients. Heart rate and noninvasive blood pres-
sure were recorded before induction, after induction,
at surgical incision, and every 30 minutes throughout
the operation.

For postoperative analgesia, each patient was provided
with intravenous patient-controlled analgesia contain-
ing tramadol. The total tramadol used and the number
of requested versus administered boluses were record-
ed. Visual analog scale scores, HR, and MAP were re-
corded at 30 minutes, 1 hour, 2 hours, 4 hours, 6 hours,
12 hours, and 24 hours after the surgery. Complications
such as hypotension, bradycardia, and itching were re-

corded for 24 hours.

Statistical Analysis

Statistical analysis was performed using IBM
Statistical Package for Social Sciences (SPSS) pro-
gram version 15.0 for Windows. Descriptive statis-
tics were presented as numbers and percentages for

Table 1. Characteristics of patients and duration of operation

categorical variables and mean and standard deviation
for numerical variables. Comparisons between two
independent groups were made using the Student’s
t-test when numerical variables met the normal dis-
tribution conditions and the Mann-Whitney U test
when they did not. The Chi-Square Test was used to
compare proportions among independent groups.
Changes among independent groups during follow-
up were analyzed using Repeated Measures ANOVA
for changes and level differences. Comparisons of
two dependent groups among the groups were con-
ducted using a Paired t-test if the differences met the
normal distribution condition or Wilcoxon Analysis
if they did not. A significance level of 2=0.05 was
used, with p-values less than 0.05 considered statisti-
cally significant.

Results

A total of 70 patients were included in the study.
When comparing the characteristics and surgical times
of the patients, no statistically significant differences
were found between the groups (Table 1). In peri-
operative mean arterial pressure (Figure 1) and heart
rate (Figure 2), there was no statistically significant
difference in follow-up means between both groups
(p>0.05). In within-group analysis, statistically sig-
nificantly higher arterial pressure and heart rate levels
were found when comparing the baseline values with
all measured time points (p<0.001). For postoperative
mean arterial pressure (Figure 3) and heart rate (Figure
4), no statistically significant difference was observed
in follow-up means between the two groups (p>0.05).
In within-group evaluations, statistically significantly
higher mean arterial pressure and heart rate levels were
observed when comparing the baseline values with all
measured hours (p<0.001).

Adductor canal block

Femoral block

Mean+SD Median Mean+SD Median p
Age 63.1+4.7 63 63.9+3.8 64 0.421
Weight 84.4+8.4 85 85.7+5.6 86 0.442
Height 162.8+8.2 161 162.7+5.6 162 0.946
BMI 31.9+3.3 32.0 32.4+27 3341 0.472
Time 126.7+9.6 125 131.7£17.2 125 0.440

Data were expressed as Mean+SD. P<0.05 was considered significant.
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Table 2. VAS score averages
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Adductor canal block

Femoral block

Mean=SD Median Mean+SD Median p

VAS Postoperative 0.min 2.97+0.62 3 2.63+0.55 3 0.021*

Postoperative 1.hr 2.66+0.48 3 2.23+0.49 2 0.001*

Postoperative 2.hr 2.46+0.51 2 2.17+0.51 2 0.027*

Postoperative 4.hr 2.23+0.43 2 2.06+0.34 2 0.070

Postoperative 6.hr 2.26+0.44 2 1.97+0.51 2 0.019*

Postoperative 12.hr 2.06+0.34 2 1.86+0.55 2 0.666

Postoperative 24.hr 1.71£0.57 2 1.54+0.51 2 0.227
Data are expressed as Mean=SD. *Statistically high. P<0.05.
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Figure 1. Perioperative mean arterial pressure.
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Figure 2. Perioperative heart rate.
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Figure 3. Postoperative mean arterial pressure.

Mean VAS values for the adductor canal block group
were statistically significantly higher than those of the
femoral block group at postoperative 0., 1., 2., and 6.
hours (p>0.05) (Table 2). In within-group evalua-
tions, VAS values at 2., 4., 6., 12., and 24. hours were
statistically significantly lower compared to the VAS
values at postoperative 0. hour in the adductor canal
block (p<0.001). In the femoral block group, the
VAS values were statistically significantly lower in all
time intervals when compared to the VAS values at
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Figure 4. Postoperative heart rate.

postoperative 0. hour (p<0.001). In terms of patient-
controlled analgesia use, the requested boluses, ad-
ministered boluses, and total tramadol doses were all
found to be higher in the adductor canal block group
compared to the femoral block group (p<0.001)
(Table 3). No statistically significant differences were
found regarding the use of additional analgesics be-
tween the groups. No statistically significant differ-
ences were observed in the complication rates be-

tween the groups (p>0.05) (Table 4).
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Table 3. Use of patient controlled analgesia

Table 4. Complication incidence rates

Adductor canal block Femoral block

Adductor canal block  Femoral block

Mean+SD Median Mean+SD Median p n % n % p
Requested 15.3x2.1 15 11.7£2.2 11 <0.001* Nausea/vomiting 4 11.4 2 5.7 0673
bolus Hypotension 0 0.0 0 0.0 -
Eg:::lsered 12.4+1.3 12 9.3+1.8 9 <0.001* Bradycardia 0 0.0 1 29 1.000
Total 248.6+253 240 185.7x352 180  <0.001* Toxicity 0 00 0 00 ~
tramadol Data are expressed as a percentage. P<0.05 is significant.

Data are expressed as Mean=SD. *Statistically high. P<0.05.

Discussion

The postoperative period following total knee arthro-
plasty (TKA), one of the major orthopedic interven-
tions, is very painful, and many methods and medica-
tions have been tried to eliminate this pain, resulting
in numerous studies. Optimal pain management and
proper physiotherapy promote joint mobility, acceler-
ating functional recovery processes*'. Today, multi-
modal analgesia is recognized as an effective method
for pain management after TKA®. Multimodal anal-
gesia is a technique that provides quality analgesia, re-
duces opioid-related side effects, and delivers sufficient
analgesia through additive or synergistic effects among
different analgesics''. Peripheral nerve blocks are uti-
lized as part of preemptive and multimodal analgesia'>.

A limited number of studies have evaluated the effects
of preoperative block application on perioperative and
postoperative hemodynamics®. In the literature, blocks
have mostly been performed during the postoperative
period. Our study evaluated the effects of preemptive
peripheral nerve blocks on hemodynamics by record-
ing HR and MAP data before the block, after induc-
tion, and every 30 minutes. No significant differences
were observed between the groups in the preoperative
and postoperative periods.

Zhen et al. (2018) applied ACB and FNB to patients
undergoing TKA'. They studied VAS scores over the
postoperative 72 hours. While the VAS scores mea-
sured in the first 24 hours were significantly lower in
the FNB group, they found that the scores were simi-
lar at 48 and 72 hours. Thacher et al. (2017) examined
the risk of knee collapse/falls in patients undergoing
TKA in a retrospective study comparing femoral nerve
block with adductor canal block and found similar
VAS scores®. Karkhur et al. performed a meta-analysis
of 13 articles on postoperative analgesia with adductor
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canal and femoral nerve blocks in TKA and found
similar VAS scores among patients'®. Another meta-
analysis conducted in 2017 compared 12 randomized
controlled trials and found similar postoperative VAS
scores’®. Kim H et al., in a prospective randomized
controlled study, found the pain scores, especially at
the postoperative 6th and 8th hours, to be lower in the
group receiving FNB but observed a similarity in the
VAS scores at the 48th hour!”. In our study, VAS scores
were below 4 in both groups during the first 24 hours.
Although the VAS values were lower in the femoral
nerve block group during the first 6 hours compared
to the adductor canal block group, only 1 patient in
the FNB group and 3 in the ACB group received res-
cue analgesics. In our study, we primarily focused on
VAS values and opioid consumption during the first 24
hours postoperatively, while other studies investigated
VAS values for 48 or even 72 hours postoperatively.

In patients undergoing total knee arthroplasty receiv-
ing ACB, they were divided into two groups; one group
received a single administration of 30 cc of 0.25% bu-
pivacaine, while the other group received continuous
infusion through a catheter; it was shown that in the
continuous infusion group, pain scores, analgesic con-
sumption, and the pain scores were lower'®. Shah, Jain
et al. demonstrated that the adductor canal can be filled
with 30 cc of local anesthetic'®. Lund et al. also showed
that the adductor canal could be filled with 30 cc when
imaged with MRI®. Our study used 20 cc of 0.375%
bupivacaine under ultrasound guidance in both nerve
blocks. While sufhcient analgesia was provided with
these local anesthetic volumes in both blocks, VAS
values were lower in the femoral group during the first
6 hours, and analgesic consumption was lower during

the first 24 hours.

In studies where general anesthesia and spinal anes-

thesia techniques were applied with FNB and ACB,



postoperative follow-ups showed that opioid con-
sumption and VAS scores were higher in patients re-
ceiving general anesthesia for both block technique?..
In our study, general anesthesia was preferred after
the block application. Due to our hospital’s physi-
cal conditions and insufficient technical equipment,
only 24-hour monitoring was possible. In this case,
the choice of general anesthesia was made to avoid
repeating invasive interventions and because inad-
equate feedback would be obtained during the 24-

hour monitoring period.

Studies comparing FNB and ACB have found that
morphine is usually used as an analgesic in patient-con-
trolled analgesia applications. They found the amount
of morphine consumed to be similar in both groups®.
Our study chose tramadol in patient-controlled anal-
gesia due to the absence of respiratory depression, itch-
ing, and vesicular glob formation. The average trama-
dol consumption was 185 mg in the femoral group and
245 mg in the adductor group.

Other studies have shown that in patients who exclu-
sively used opioids for analgesia following total knee
arthroplasty, the incidence of nausea and vomiting
has increased®. The incidence of nausea and vomiting
has decreased due to the reduced postoperative opi-
oid consumption with regional techniques. In stud-
ies comparing FNB and ACB, although there was a
10% incidence of nausea and vomiting in studies ap-
plying patient-controlled morphine postoperatively,
the incidence of nausea and vomiting was found to be
similar for both tcchniqucslo’lé’z/*. In our study, nausea
and vomiting were detected in 2 patients (5%) in the
femoral group and 4 patients (10%) in the adductor
canal block group, but no significant difference was
observed. We attributed the reduced perioperative and
postoperative opioid consumption to the use of re-
gional techniques despite the severe pain experienced
in TKA surgeries.

The 24-hour follow-up for patients may be viewed as a
significant limitation of our study. A longer duration is
necessary to evaluate potential postoperative complica-
tions. Since mobilization was not permitted within the
first 24 hours by the orthopedic clinic, complications
related to quadriceps weakness could not be evaluated.
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Additionally, due to the lack of permission for ambula-
tion, only resting VAS scores could be assessed.

There has been no consensus in studies regarding
the type of anesthetic agents, dosages, and tim-
ing. Due to the heterogeneity of studies and their
results, there is no agreement on the optimal an-
esthetic agent, dosage, method of application, and
duration?*?>-%,

In our study, finding VAS values below 3 and high
patient satisfaction in operations like TKA, which
are associated with high postoperative pain intensity,
demonstrates that both can be used as effective postop-
erative analgesia methods.

Conclusion

In major orthopedic procedures such as TKA,
where severe postoperative pain is observed and
can transform into chronic pain if untreated, either
type of block can be performed for effective analge-
sia. Given that early mobilization, ambulation, and
physical therapy following TKA accelerate the func-
tional recovery process, the adductor canal block,
which is sensory only and does not cause quadriceps
weakness, should be considered a part of multimod-
al analgesia. In our study, the total opioid consump-
tion, VAS scores, and incidence of complications
such as nausea and vomiting were lower in the group
receiving preoperative femoral nerve block com-
pared to the group receiving adductor canal block.
For these reasons, we believe femoral nerve block to
be more effective than adductor canal block for pa-
tients with planned TKA.
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Evaluation of Cardiac Autonomous Functions in
Patients with Chronic Glomerulonephritis

Kronik Glomertilonefrit Hastalarinda Kardiyak Otonom Fonksiyonlarin Degerlendirilmesi
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ABSTRACT

Aim: Our study aims to investigate the presence of autonomic dys-
function, which is one of the important causes of cardiovascular
mortality, by evaluating heart rate variability and heart rate turbu-
lence in patients with chronic glomerulonephritis

Material and Methods: In this case-control study, 42 individu-
als with chronic glomerulonephritis classified as stage 1-3 chronic
kidney disease and 102 age- and sex-matched healthy subjects
were compared in terms of heart rate variability and heart rate
turbulence. Subgroup analyses were performed by dividing the
patient group into nephrotic and nephritic syndrome subgroups.
p<0.05 was accepted as significant.

Results: In the glomerulonephritis group, significant decreases were
observed in heart rate variability parameters, indicating that cardiac
autonomic functions changed in favor of sympathetic activation.
When subgroup analysis was performed, it was observed that the de-
crease in the parameters representing parasympathetic activation of
heart rate variability continued in the nephritic syndrome group.

Conclusions: This study demonstrated that autonomic dysfunc-
tion characterized by parasympathetic suppression and sympa-
thetic activation is present in patients with chronic glomerulone-
phritis, even in the early stages of chronic kidney disease.

Key words: glomerulonephritis, cardiac autonomic function, heart rate
variability, heart rate turbulence

Introduction

Glomerulonephritis is a group of diseases character-
ized by immune damage and cell proliferation in the
glomerular capillaries. Although it typically follows
a chronic course, it can occasionally present with
acute clinical manifestations such as rapidly progres-
sive glomerulonephritis or acute nephritic syndrome.
Glomerulonephritis is classified into nephritic and

0ZET

Amac: Calismamizin amaci, kronik glomerilonefrit hastalarinda,
kalp hizi degiskenligi (KHD) ve kalp hizi tirbllans! (KHT) degerlen-
dirmesiyle, kardiyovasktler mortalitenin énemli nedenlerinden biri-
si olan otonom disfonksiyon varliginin arastirilmasidir.

Gerec ve Yoéntem: Bu vaka-kontrol calismasinda evre 1-3 kronik
bébrek hastaligi (KBH) olarak siniflandirilan 42 kronik glomertilo-
nefritli birey ile yas ve cinsiyet acisindan eslestirilmis 102 saglikli
birey KHT ve KHD acisindan karsilastirildl. Hasta grubu nefrotik ve
nefritik sendrom alt gruplarina ayrilarak alt grup analizleri yapildl.
p<0,05 anlamli kabul edildi.

Bulgular: Glomeriilonefrit grubunda, KHD’nin 6nemli paramet-
releri olan SDNN, SDNN endeks, rMSSD, pNN50 ve HF deger-
lerinde kontrol grubuyla karsilastinldiginda anlamli diistis géz-
lendi (p=0,046, p=0,031, p=0,019, p=0,013, p=0,032, sirasiyla).
Subgrup analizi yapildiginda nefritik sendrom grubunda rMSSD ve
PNN50 degerlerinde istatistiksel olarak anlamli azalmanin devam
ettigi gérdldi. (sirastyla p=0,049, p=0,032)

Sonug: Bu calisma ile kronik glomeriilonefritli hastalarda KBH’nin
erken evrelerinde dahi parasempatik baskilanma ve sempatik aktivi-
te ile karakterize otonomik disfonksiyonun var oldugu gésterilmistir.

Anahtar kelimeler: glomeriilonefrit; kardiyak otonom fonksiyon; kalp hizi
degiskenligi; kalp hizi tiirbiilans

nephrotic syndromes based on its pathogenesis, his-
topathological appearance and clinical presentation'.
Nephritic syndrome is characterized by the presence
of antigen-antibody deposits on an inflammatory ba-
sis, and its clinical manifestations include hematuria,
hypertension and edema. In nephrotic syndrome, pro-
teinuria, hypoalbuminemia, hyperlipidemia and ede-
ma occur due to non-inflammatory immune-mediated
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damage where immune cells do not infiltrate the glom-
eruli*’. Patients with chronic glomerulonephritis
(CGN) —often accompanied by risk factors such as hy-
pertension, hyperlipidemia and renal dysfunction- are
considered to be at high risk for cardiovascular (CV)

events®.

Since the 1970 s, many studies have shown that im-
paired cardiac autonomic function in various diseases
is associated with CV mortality’™®. In this context,
studies investigating CV mortality in renal diseases
have demonstrated that individuals with advanced
chronic kidney disease (CKD) —including those with
glomerulonephritis as the underlying etiology- exhibit
impaired cardiac autonomic function’. However, this
pathology remains unclear due to the limited number
of studies focusing on patients with glomerulonephri-

tis in the early stages of CKD.

With current technology, the most objective tests for
assessing cardiac autonomic functions are heart rate
variability (HRV) and heart rate turbulence (HRT).
It has been shown that a reduction in these param-
cters plays a role in sudden cardiac death (SCD) and
CV mortality®, whereas an increase is beneficial for
predicting atrial fibrillation'®. Heart rate variability
measures the variability in R-R intervals, which persist
under controlled conditions. Time-domain indices
of HRV include the standard deviation of normal to
normal (NN) intervals (SDNN), standard deviations
of all normal sinus NN intervals in 5-minute segments
(SDNN index), the root mean square of differences
between successive NN intervals (rMSSD) and per-
centage of adjacent NN intervals differing by more
than 50 ms divided by the total number of NN inter-
vals (pNN50). These measures are particularly useful
for evaluating parasympathetic activity'’. In contrast,
frequency-domain analysis examines different spectral
components: the high-frequency (HF) band reflects
parasympathetic influences, while the low-frequency
(LF) band includes both sympathetic and parasympa-
thetic effects, with LF primarily serving as an indica-
tor of sympathetic activity. The LF/HF ratio is com-
monly used to evaluate the balance between these two
autonomic components'”. Heart rate turbulence ana-
lyzes the autonomic modulatory response of the sinus
node to a ventricular extrasystole (VES). It is assumed
to consist of a combination of two neural reflexes: a
baroreceptor-related increase in heart rate after a he-
modynamically ineflicient ventricular contraction
(called TO; turbulence onset, which corresponds to

Kafkas J Med Sci 2025; 15(1):71-79

the first RR interval shortening) and a reflex bradycar-
dia resulting from increased ventricular filling which
elevates arterial pressure after a compensatory pause
(called TS; turbulence slope, which reflects the sub-
sequent prolongation period)'. Heart rate variability
and HRT are known to be the most important predic-
tors of cardiac mortality in patients with acute myocar-
dial infarction’.

In this study, we aimed to investigate the presence of
autonomic dysfunction, which is one of the important
causes of CV mortality, in patients with CGN, which
is classified within the early stages of CKD, using HRV
and HRT parameters from 24-hour electrocardio-

graphic (ECG) Holter monitoring.

Material and Methods

The study was conducted among patients who pre-
sented to the university hospital’s cardiology and ne-
phrology outpatient clinics between December 2019
and July 2022. Before the study, ethical approval was
obtained from the local ethics committee (dated
28.09.2020, decision number 15/32, TUTF-BAEK
2020/341 protocol document). The patient group (42
subjects) was selected from individuals with CGN
who were followed in the nephrology outpatient clinic
and had a definitive diagnosis confirmed by renal bi-
opsy (8 patients with immunoglobulin A nephropathy,
2 with lupus nephritis, 6 with vasculitic nephropathy,
9 with membranous nephropathy, 14 with focal seg-
mental glomerulosclerosis, and 3 with minimal change
disease). Within the patient group, 16 patients were
classified as having nephritic syndrome and 26 as hav-
ing nephrotic syndrome, as determined in the sub-
group analysis. The control group (102 subjects) was
selected from individuals who attended the cardiology
clinic, underwent 24-hour ECG Holter and transtho-
racic echocardiography (TTE) examinations, and were
demographically matched to the patient group. Acute
glomerulonephritis was excluded from the study due
to its clinical course, which could affect hemodynam-
ics and the autonomic nervous system (ANS). Since
previous studies have shown cardiac autonomic dys-
function in coronary artery disease, diabetes mellitus,
and stage 4-5 CKD, individuals with these conditions
were excluded from the study. Additionally, individuals
with pacemakers, those taking antiarrhythmic drugs or
medications that affect ANS, and those with structural
heart disease due to an increased risk of arrhythmia
were also excluded.



Wrritten informed consent was obtained from all pa-
tients. All TTE evaluations were performed using a
2.5-3.5 MHz transducer on the “Vivid s70N, General
Electric Health Care, Horten/Norway’ echocardiog-
raphy device. Data on age, gender, chronic diseases,
and medications used were collected. Hypertension
was defined as either a history of hypertension with a
blood pressure of 140/90 or higher or the use of anti-
hypertensive medication. Hyperlipidemia was defined
as either receiving lipid-lowering treatment or meeting
the criteria for such treatment according to the guide-
lines. Chronic glomerulonephritis patients were divid-
ed into nephrotic and nephritic syndrome groups for
subgroup analysis based on the clinical presentation
matching their histopathological findings. Based on
histopathological findings, patients with proteinuria
>3.5 g/day/1.73 m? hypoalbuminemia, and edema
were classified as having nephrotic syndrome; those
with hematuria, non-nephrotic proteinuria (<3.5 g/
day/1.73 m?), hypertension, edema and renal dysfunc-
tion were classified as having the nephritic syndrome.
Patients who did not strictly meet the aforementioned
hypertension criteria but exhibited elevated blood
pressure and other clinical features more consistent
with nephritic syndrome were included in the nephrit-
ic syndrome subgroup.

Electrocardiographic Holter evaluation: 24-hour
Holter monitoring of all patients was performed with
a 3-channel ECG recorder (DMS Holter Recorder,
Biomedical Instruments Co. LTD., Beijing/China).
These recordings obtained 24-hour average heart rate,
RR variability and sinusoidal response to VES data.
The recordings were visually inspected, and noisy re-
gions were excluded from the analysis. The computer
analyzed HRV and HRT parameters (Biomedical
Instruments Co. LTD., Holter Software, China soft-
ware). The power spectrum analysis of the frequen-
cy parameters of HRV was performed by the “Fast
Fourier” transform. According to power spectrum
analysis, 0.16-0.40 was considered high frequency
(HF; high frequency), 0.04-0.15 as low frequency
(LF; low frequency). Normalized (nu) values of low-
frequency and high-frequency parameters calcu-
lated according to the formula below were used: LF
(nu)=LF (100/ Total Power), HF (nu)=HF (100/
Total Power). Heart rate variability parameters were
evaluated according to the North American Battery
and Electrophysiological Society guidelines and the
European Society of Cardiology**.
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When HRT analysis was first introduced, taking at
least 5 appropriate VESs for accurate calculation in
HRT evaluation was recommended since the reliabil-
ity of measurements would decrease in patients with
few VESs due to factors such as sinus arrhythmia and
parasites’>. However, later studies reported that a single
appropriate VES may be sufficient for baroreflex assess-
ment'®. In this study, to perform more HRT evaluation
in patients, all records were scanned and beats with ar-
rhythmia, interference or misclassification in 5 sinus
beats before VES and 15 sinus beats after compensa-
tory pause were excluded from the analysis. Thus, HRT
measurements were performed in patients with one or
more VESs. Schmidt criteria were used in the calcula-
tion of TO and TS’. Calculation of turbulence initial
value; TO=[(RR +RR,)-(RR +RR )] / (RR +RR )
x 100. This study considered TO 2%0 and TS 22.5
ms/RR value pathological.

Statistical analysis: The normality condition for con-
tinuous variables was checked using the Shapiro-Wilk
test. Normally distributed data were compared be-
tween two groups with Student’s t-test and between
three or more groups with One-way analysis of variance
(Post-Hoc: Tukey HSD and Fisher’s LSD test). When
the data were not normally distributed, the Mann-
Whitney U test and Kruskal Wallis H test (Post-Hoc:
Dunn test) were used instead of these tests. Pearson’s
Chi-square test and Fisher’s Exact test examined the
relationship between two categorical variables. The
Kaplan-Meier method examined Glomerulonephritis
durations according to microalbuminuria groups in
24-hour urine (<30 mg/day, 30-300 mg/day and
>300 mg/day). The Mantel-Cox Log Rank test was
used to investigate whether there was any signifi-
cance between the groups. The Kaplan Meier method
used the RStudio (survival v. 3.4 and survminer v.
0.4.9 packages) program. IBM Statistical Package for
Social Sciences (SPSS) program version 23 (IBM Inc.,
Armonk, NY) was used for all other analyses. The sig-
nificance level was determined as p <0.05.

Results

A total of 144 patients participated in the study. Of
these, 42 were in the patient group (16 with nephritic
syndrome and 26 with nephrotic syndrome), and 102
were in the control group. The patient and healthy
groups were similar concerning demographic charac-
teristics and echocardiographic findings. When labora-
tory values were compared to those of healthy subjects,
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patients with glomerulonephritis showed lower 7odi-
fication of diet in renal disease glomerular filtration rate
(MDRD-GFR), total protein and albumin levels, as
well as higher urea, creatinine, uric acid, potassium,
phosphorus (all p<0.05) (Table 1). C-reactive protein
(CRP) was lower in the patient group. However, this
may not reflect the true situation due to variations in

CRP kits and reference ranges during the study period.
In the 24-hour ECG Holter evaluation, all HRV val-

ues were lower in the patient group compared to the
healthy group, and the LF/HF ratio was higher in
the patient group, correlating with these results. Low
SDNN, SDNN-index, tMSSD, pNN50 and HF val-
ues showed statistical significance (p=0.046, p=0.031,

p=0.019, p=0.013, p=0.032, respectively). No signifi-
cant differences regarding HRT parameters were found

between the patient and healthy groups (Table 2).

During subgroup analysis, when the patients were di-
vided into nephrotic and nephritic syndrome groups
and compared with healthy subjects, no significant
differences were observed in demographic and echo-
cardiographic values. MDRD-GFR remained signifi-
cantly lower in the nephritic syndrome group than in
the healthy group subjects, whereas the decrease in the
nephrotic syndrome group did not reach statistical
significance. Total protein and albumin were signifi-
cantly lower in both nephritic and nephrotic syndrome

groups than in healthy subjects (Table 3).

Table 1. Demographic characteristics, echocardiographic findings and laboratory values of the patient and healthy group

Patient group (n=42) Healthy group (n=102) p
Age, year 48.45x12.30 47.76+11.99 0.757*
Gender
Female 13 (30.95) 35 (34.31) 0.697
Male 29 (69.05) 67 (65.69)
Hypertension
No 22 (52.38) 69 (67.65) 0.084
Yes 20 (47.62) 33 (32.35)
Hyperlipidemia
No 29 (69.05) 66 (64.71) 0.617
Yes 13 (30.95) 36 (35.29)
Echocardiography
LVEF, % 64.5 (61.75-67.25) 63 (60-66) 0.168
LVEDD 47.67+3.45 47.23+3.92 0.527™
LVESD 30 (27-31,25) 30 (26-33) 0.841
IVS 10 (9-11) 10 (9-11) 0.578
PWT 10 (9-11) 10 (9-11) 0.481
Laboratory
MDRD-GFR 82.5(50.25-110) 99 (89-108,25) 0.006
Urea, mg/dL 45 (29.75-67.25) 29 (24-34.25) <0.001
Creatinine, mg/dL 1.05 (0.8-1.52) 0.8 (0.69-0.9) <0.001
Uric acid, mg/dL 6.1 (5.18-7.05) 5(3.9-5.6) <0.001
Fasting blood sugar, mg/dL 95.5 (89.75-105.5) 98 (92-103) 0.671
Sodium, mmol/L 140 (138-142.25) 140 (139-141) 0.714
Potassium, mmol/L 4.57+0.43 4.41+0.33 0.017™
Chlorine, mmol/L 104 (102-105.25) 104 (102-106) 0.945
Total calcium, mg/dL 9.5(9.1-9.7) 9.5(9.28-9.8) 0.161
Phosphorus, mg/dL 3.67+0.51 3.38+0.54 0.004™
Magnesium, mg/dL 2(1.9-2.2) 2(1.9-2.1) 0.705
Total protein, g/dL 6.7 (6.28-7.13) 7.2 (6.9-7.5) <0.001
Albumin, g/dL 415(3.7-4.4) 4.4(41-4.6) <0.001
CRP, mg/L 0.38 (0.3-1.23) 3(1.3-4.7) <0.001
HCT, % 41.35 (37.65-45.65) 42.5(39.18-44.93) 0.416
TSH, ulu/mL 1.6 (0.9-3.03) 1.66 (1.17-2.35) 0.718

CRP; C-reactive protein, HCT; hematocrit, IVS; interventricular septum, LVEDD; left ventricular end-diastolic diameter, LVEF; left ventricular ejection fraction, LVESD; left ventricular end-systolic diameter, MDRD-
GFR; Modification of Diet in Renal Disease-Glomerular Filtration Rate, PWT; posterior wall thickness, TSH; thyroid-stimulating hormone.
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Table 2. 24-Hour ECG Holter results of the patient and healthy group

Patient group (n=42) Healthy group (n=102) p
SDNN, msn 125 (105.25-149.25) 140.5 (110.75-172) 0.046
SDNN-index 51.5 (41.75-60.75) 58 (48-69.5) 0.031
rMSSD, msn 23 (18.5-34) 29 (23-38) 0.019
pNN50, % 3.5(1.75-10) 7 (4-13) 0.013
HF 118 (62.13-290) 208.5 (115.5-346.75) 0.032
LF 447.5 (263.5-637.75) 522.5 (333.75-747.75) 0.067
LF/HF 2.91 (1.7-4.55) 2.32 (1.55-4.15) 0.414
VLF 881.88+319.35 1008.76+415.95 0.079
TO* -2.5 (-1.63-{-3.57}) -2.95 (-1.56-{-4.88}) 0.546
TS 14.8 (8.59-26.7) 13.67 (8.59-22.19) 0.641

HF; high frequency, LF; low frequency, pNN50; percentage of differences between adjacent NN intervals >50 ms, rMSSD; root mean square of the successive differences, SDANN; standard deviation of 5 min
averaged NN intervals, SDNN; standard deviation of all NN intervals, TO; turbulence onset, TS; turbulence slope, VLF; very low frequency. Data are shown as median (25th to 75th percentile) or mean + standard
deviation. Mann-Whitney U test, *: Student t test. *: Patient group: n=19, Healthy group: TO n=41, TS n=43.

Table 3. Demographic characteristics, echocardiographic findings and laboratory values of nephritic syndrome, nephrotic syndrome and healthy group

Nephritic syndrome group (n=16)  Nephrotic syndrome group (n=26) Healthy group (n=102) p
Age, year 46.25+12.64 49.81+12.14 47.76+11.99 0.622*
Gender
Female 6 (37.5) 7(26.92) 35 (34.31) 0.723
Male 10 (62.5) 19 (73.08) 67 (65.69)
Hypertension
No 9 (56.25) 13 (50) 69 (67.65) 0.207
Yes 7 (43.75) 13 (50) 33 (32.35)
Hyperlipidemia
No 13 (81.25) 16 (61.54) 66 (64.71) 0.375
Yes 3(18.75) 10 (38.46) 36 (35.29)
Echocardiography
LVEF 64.5 (62-66) 64.5 (60.75-68) 63 (60-66) 0.385
LVESD 48.06+3.94 47.42+3.16 47.23+3.92 0.712*
LVEDD 30 (27.25-32.75) 29.5(27-30.25) 30 (26-33) 0.813
IVS 10 (9-11) 10 (9-11.25) 10 (9-11) 0.738
PWT 10 (9-11) 10 (9-11) 10 (9-11) 0.776
Laboratory
MDRD-GFR 67 (50-107.25)° 89.5 (65.6-113.5)3° 99 (89-108.25) 0.009
Urea, mg/dL 62.5 (33.5-76.75) 37.5 (27-57) 29 (24-34.25) <0.001
Creatinine, mg/dL 1.38 (0.83-2.02) 0.91(0.79-1.33y 0.8 (0.69-0.9y <0.001
Uric acid, mg/dL 6 (5.13-7.25) 6.2 (5.13-7.05) 5(3.9-5.6) <0.001
Fasting blood sugar, mg/dL 95 (87.25-99.75) 98 (91.5-109) 98 (92-103) 0.365
Sodium, mmol/L 140 (138-141.75) 140 (138-143) 140 (139-141) 0.896
Potassium, mmol/L 4.56+0.42 4.57+0.45 4.41+0.33 0.057*
Chlorine, mmol/L 103.5 (102.2-105.7) 104 (102-105.25) 104 (102-106) 0.991
Total calcium, mg/dL 9.45 (8.95-9.8) 9.5(9.1-9.63) 9.5(9.28-9.8) 0.374
Phosphorus, mg/dL 3.77+0.512 3.62+0.5230 3.38+0.54° 0.010*
Magnesium, mg/dL 2.1 (2-2.2p 2(1.8-2.03y 2 (1.9-2.1)2 0.022
Total protein, g/dL 6.55 (6.2-7.28)° 6.75 (6.3-7.1)° 7.2 (6.9-7.5? <0.001
Albumin, g/dL 4(3.8-4.48y 4.2 (3.68-4.33) 4.4 (4.1-4.6) <0.001
CRP, mg/L 0.35(0.2-1.48y 0.38 (0.3-1.25)° 3(1.3-4.7p <0.001
HCT, % 40.5 (34.38-43.88) 42 (38.75-47) 42.5(39.18-44.93) 0.317
TSH, ulu/mL 1.45 (0.66-2.53) 1.95 (1.15-3.6) 1.66 (1.17-2.35) 0.246

CRP; C-reactive protein, HCT; hematocrit, IVS; interventricular septum, LVEDD; left ventricular end-diastolic diameter, LVEF; left ventricular ejection fraction, LVESD; left ventricular end-systolic diameter, MDRD-
GFR; Modification of Diet in Renal Disease-Glomerular Filtration Rate, PWT; posterior wall thickness, TSH; thyroid-stimulating hormone.
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Table 4. 24-hour ECG holter results in nephritic syndrome, nephrotic syndrome and healthy groups

Nephritic syndrome group (n=16) Nephrotic syndrome group (n=26) Healthy group (n=102) p
SDNN, msn 127.5 (99.25-141.5) 124 (107.5-155.25) 1405 (110.75-172) 0.133
SDNN-indeks 50.5 (38.75-58.75) 52 (44.25-68.5) 58 (48-69.5) 0.067
rMSSD, msn 22 (16.75-30.25) 24.5 (18.5-38.25)2° 29 (23-38) 0.049
pNN50, % 3(1-7p 4 (2-13.25)° 7 (4-13)2 0.032
HF 118 (58-264.73) 118 (64.38-345) 208.5 (115.5-346.75) 0.082
LF 341 (211.23-620.5) 490 (372-670.75) 522.5 (333.75-747.75) 0.059
LF/HF 2.68 (1.54-3.92) 3.09 (1.9-4.76) 2.32 (1.55-4.15) 0.485
VLF 797.19+290.75 934+330.33 1008.76+415.95 0.117*
To* -3.19 (-1.66-{-8.75}) -2.1 (-1.57-{-2.65}) -2.95 (-1.56-{-4.88)) 0.116
TS 16.55 (11.69-36.3) 13.8 (8.2-19.35) 13.67 (8.59-22.19) 0.426

HF; high frequency, LF; low frequency, pNN50; percentage of differences between adjacent NN intervals >50 msn, rMSSD; root mean square of the successive differences, SDANN; standard deviation of 5 min
averaged NN intervals, SDNN; standard deviation of all NN intervals, TO; turbulence onset, TS; turbulence slope, VLF; very-low frequency. Data are shown as median (25 th-75th percentile) or mean + standard
deviation. Kruskal Wallis test (Post-Hoc: Dunn test), *: One-way analysis of variance, a, b, c: same letters indicate no significant difference between the groups; p>0.05, different letters indicate significant
difference between the groups; p<0.05. : Nephritic syndrome group: n=10, Nephrotic syndrome group: n=9, Healthy group: T0 n=41, TS n=43.

Table 5. Effect of duration of glomerulonephritis on SDNN and rMSSD according to microalbuminuria level in 24-hour urine

Microalbuminuria in 24-hour urine

Total <30 mg/day 30-300 mg/day >300 mg/day p
Number of patients, n (%) 42 (100) 10 (23.8) 9(21.4) 23 (54.8)
SDNN
SDNN <141 msn, n (%) 30 (71.4) 6 (60.0) 7(77.8) 17 (73.9)
Median duration (95% Cl), month 80 (65.8-92.2) 80 (8.8-151.1) 69 (33.7-104.3) 71 (51-91) 0.597
rMSSD
rMSSD <27 msn, n (%) 26 (61.9) 5 (50) 5 (55.6) 16 (69.6)
Median duration, month 80 (67.3-92.6) 80 (0-198.5) 85 (0-182.9) 80 (65.4-94.6) 0.483

Cl: Confidence interval, rMSSD; root mean square of the successive differences, SDNN; standard deviation of all NN intervals.

The median time is based on the time from the diagnosis of chronic glomerulonephritis to the evaluation.

Analysis of the 24-hour ECG Holter results revealed
that pNN50 and rMSSD values were significantly
lower in the nephritic syndrome group compared to
healthy subjects (p=0.049, p=0.032, respectively). In
contrast, the significant differences in SDNN, SDNN
index and HF were no longer observed. In the ne-
phrotic syndrome group, the decrease in HRV param-
eters did not reach statistical significance compared to

the healthy group (Table 4).

Analysis with Kaplan Meier Method in patients:
Microalbuminuria levels were evaluated using patients’
24-hour urine samples. Among the patients, 23.8%
(n=10) had normal/mild microalbuminuria (<30
mg/day), 21.4% (n=9) had moderate microalbumin-
uria (30-300 mg/day), and 54.8% (n=23) had severe
microalbuminuria (>300 mg/day). The time from di-
agnosis to evaluation was calculated to determine the
duration of CGN in each patient.
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Heart rate variability parameters were categorized us-
ing pre-defined cut-off values: SDNN was dichoto-
mized at 141 msec (with 71.4% of patients, n=30, hav-
ing SDNN values below 141 msec) and tMSSD at 27
msec (with 61.9% of patients, n=26, having tMSSD
values below 27 msec). The median duration from the
diagnosis of chronic glomerulonephritis to the point
at which SDNN and tMSSD fell to risky levels was
compared according to the microalbuminuria levels in
24-hour urine samples.

In the analysis, no significant difference was observed
among the microalbuminuria groups (based on 24-
hour urine samples) regarding the duration from
CGN diagnosis to the point at which SDNN fell be-
low 141 msec, and rtMSSD fell below 27 msec (Table
5, Figure 1).
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Figure 1. a,b. Graphical presentation of the effect of glomerulonephritis duration on SDNN and rMSSD according to the microalbuminuria level in 24-hour urine.

Discussion

This study evaluates cardiac autonomic function in
the largest population of individuals with chronic
glomerulonephritis before the onset of renal dysfunc-
tion. In this study, we found that the HRV parameters
—-SDNN, SDNN index, tMSSD, pNN50 and HF,
which are important predictors of cardiac mortality-
were significantly lower in the CGN group compared
to the healthy group. These findings indicate the pres-
ence of autonomic dysfunction, marked by sympa-
thetic activation and vagal suppression, even in CGN
patients at the early stage. Since sympathetic-dominant
autonomic dysfunction is associated with SCD, these
results are crucial for the early prediction of CV risk
and may guide timely intervention and treatment.

Our study found a statistically significant decrease in
SDNN and the SDNN index in patients with CGN
compared to control subjects (p=0.046 and p=0.031,
respectively). In the study by Esposito et al.,”” 21 pa-
tients with primary glomerulonephritis (without ne-
phrotic syndrome) in the carly stages of CKD were
compared with 20 healthy subjects regarding time-do-
main HRV parameters. They found that SDNN was
significantly lower in the patient group, which they
interpreted as indicative of sympathetic hyperactiva-
tion and autonomic dysfunction. In this context, our
findings regarding SDNN are consistent with those
of Esposito et al. Moreover, the SDNN index —an-
other parameter reflecting both short- and long-term

influences on heart rate— was significantly lower in our
patient group, further supporting the presence of sym-
pathetic hyperactivation. However, when we divided
the patient population into nephrotic and nephritic
syndrome subgroups, the significant differences in
SDNN and SDNN index observed in the overall pa-
tient group disappeared in both subgroups compared
to the healthy group, contradicting the findings of
Esposito et al., who evaluated CGN patients without
nephrotic syndrome. This discrepancy may be due to
the reduced sample size.

Both tMSSD and pNNS50 were lower in the patient
group, with these differences reaching statistical sig-
nificance (p=0.019 and p=0.013, respectively), in-
dicating a reduction in parasympathetic tone. In the
subgroup analysis, when patients were divided into
nephrotic and nephritic syndrome groups, tMSSD
and pNNS50 were lower in both subgroups compared
to healthy controls; however, statistical significance
was maintained only in the nephritic syndrome group,
while it was lost in the nephrotic syndrome group.
Although this discrepancy may be partly attributable
to the small sample size, the persistence of a statistically
significant difference in the nephritic syndrome group
—despite its smaller number of patients— suggests that
other factors may be involved. It is known that the
correlation between glomerular filtration rate (GFR)
and autonomic function is curvilinear'. Glomerular
filtration rate was significantly lower in the nephritic
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syndrome group compared to healthy subjects, unlike
in the nephrotic syndrome group; it is plausible that
the decreases in tMSSD and pNNS0 are related to re-
duced GFR. Furthermore, the nephritic syndrome is
characterized by inflammation and immune complex
deposition”, and inflammatory markers have been
shown to correlate negatively with HRV parameters,
particularly pNN50%. Therefore, we propose that in-
flammation in nephritic syndrome patients may be one
of the reasons for the observed statistically significant
differences in pNN50 and rtMSSD. Unfortunately, we
were unable to quantitatively assess this relationship
via CRP levels due to changes in the CRP assay during
the study period.

In our study, a comparison between the patient and
control groups revealed that patients exhibited de-
creases in both LF and HF, along with an increase in
the LF/HEF ratio, reflecting sympathetic activation and
parasympathetic inhibition. A statistically significant
difference was observed for HF (p=0.032), indicat-
ing reduced vagal tone in the patient group. Andoh et
al?! investigated HRV via power spectral analysis in
patients with nephrotic syndrome in the early stages
of CKD to assess the role of sympathetic withdrawal
in reducing sleep blood pressure. They found no sig-
nificant differences between groups in HF and LF/HF
ratios. Although they did not attribute the absence of
a decrease in sleep blood pressure to a direct sympa-
thetic effect— since no autonomic dysfunction was de-
tected in the HRV analysis —they suggested that sym-
pathetic activity might still play a role, as indicated by
a higher heart rate during sleep in the patient group.
In our study of CGN patients, overall, we observed re-
duced vagal tone and a shift toward sympathetic domi-
nance. However, when the patient group was divided
into nephrotic and nephritic syndrome subgroups, the
significant difference in HF observed in the overall
group was no longer evident. Our findings in the ne-
phrotic syndrome subgroup are consistent with those

of Andoh et al.

Andoh et al. reported a negative correlation between
serum albumin concentration (SAC) and urinary
protein excretion, suggesting that SAC may serve as a
proxy marker for the severity of nephrotic syndrome.
In our study, although both nephritic and nephrotic
syndrome subgroups had significantly lower serum
total protein and albumin levels than the healthy
group, no significant differences in HRV parameters
were observed in the nephrotic syndrome subgroup
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relative to healthy controls. In contrast, the nephritic
syndrome subgroup showed a significant decrease in
tMSSD and pNN50 values compared to healthy sub-
jects. Subsequently, we examined the effect of protein-
uria levels in 24-hour urine —a more quantitative mea-
sure— on HRV parameters. Using the Kaplan—-Meier
method, we analyzed the time from CGN diagnosis to
the point at which SDNN and rtMSSD reached signifi-
cantly reduced levels, stratified by microalbuminuria.
Our findings indicate that microalbuminuria level
(mild, moderate, or severe) does not significantly affect
the mean duration of disease at which HRV parame-
ters deteriorate (p=0.597 for SDNN and p=0.483 for
tMSSD). However, while no linear relationship was
observed for SDNN, the proportion of patients with
reduced rMSSD increased with higher microalbumin-
uria levels. This underscores the impact of microalbu-
minuria on rtMSSD, an independent risk factor for
mortality in CKD patients®.

Time-domain measurements of HRYV, such as tMSSD
and pNN50, are closely related to frequency-domain
measurements, particularly the HF parameter'. In
our study, the significant and concordant reductions
in HE, tMSSD, and pNN50 observed in the patient
group reinforce the conclusion that vagal tone is di-
minished in these patients.

Suitable VES were detected for analysis in 19 indi-
viduals (45%) in the patient group and 41 individu-
als (40%) in the healthy group. Analysis of these VES
revealed no significant differences between the patient
and healthy groups regarding TO and TS. According
to our findings, HRT parameters —used as mortality
predictors— do not appear to be sensitive markers for
determining risk in CGN patients in the early stages
of CKD. The fact that suitable VES were observed in
only 41% of the individuals included in the study may
have influenced these HRT results.

This study has several limitations. The most impor-
tant is its small sample size —a common issue in HRT
studies— which makes it difficult to identify appropri-
ate VES. Furthermore, because the echocardiographic
data for the healthy volunteer group were obtained
retrospectively, not all subjects were evaluated by the
same individual, potentially introducing interob-
server variability. Additionally, as the study was con-
ducted in the post-COVID-19 period —and previous
studies have demonstrated that HRV is increased in
symptomatic individuals who have recovered from

COVID-19%- the lack of assessment of COVID-19



history and symptoms means that their impact on the
results remains unclear. Lastly, although this study in-
volved a larger population than previous studies in this
field, further investigations with larger sample sizes are
needed to obtain definitive data.

Conclusion

As a result, the HRV parameters SDNN, SDNN in-
dex, rMSSD, pNN50, and HF were significantly lower
in the patient group compared to the healthy group.
Based on our findings, we conclude that these param-
eters are reliable, practical, and non-invasive tests that
can predict cardiovascular autonomic dysfunction in
chronic glomerulonephritis patients at the early stages
of chronic kidney disease.
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Blood Viscosity and the Other Laboratory Parameters
as Diagnostic Determinants of Pulmonary Embolism

Pulmoner Embolide Tanisal Belirleyici Olarak Tam Kan Viskositesi ve Diger Laboratuvar

Parametreleri
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ABSTRACT

Aim: Pulmonary embolism (PE) is a significant cardiovascular con-
dition and a leading cause of mortality worldwide. Diagnosing PE
remains challenging due to nonspecific symptoms and limited ac-
cessible laboratory tests beyond D-dimer. This retrospective study
aimed to evaluate the predictive properties of blood parameters,
particularly whole blood viscosity (WBV), for early PE diagnosis.

Material and Methods: The study included 72 patients with
acute PE and 72 age and sex-matched controls. Data regarding
past illnesses, blood tests, and basic echocardiography findings of
all patients were obtained. Whole blood viscosity was assessed at
low shear rate (LSR) and high shear rate (HSR) using established
formulas incorporating hematocrit and total plasma protein.

Results: Significant differences were observed in various labo-
ratory parameters between the groups. Whole blood viscosity at
both LSR and HSR was significantly higher in the PE group than in
controls (p <0.005). Receiver operating characteristic (ROC) analy-
sis demonstrated strong diagnostic capability for WBV, with high
specificity and positive predictive value. The optimal cut-off values
for WBV at LSR and HSR were =4.20 and =27.22, respectively.
Correlation analyses revealed a significant positive relationship be-
tween WBV and pulmonary arterial pressure.

Conclusions: The findings suggest that WBYV, which can be cal-
culated using routine laboratory parameters, holds potential as a
diagnostic tool for PE. Integrating WBV assessment could enhance
the accuracy and efficiency of PE diagnosis, potentially reducing
the need for invasive or radiation-exposing procedures. Further re-
search is necessary to validate these findings in larger populations
and establish standardized cut-off values for clinical application.

Key words: blood viscosity; pulmonary embolism; venous thromboembolism;
hypercoagulability; shear rate

0ZET

Amac: Pulmoner emboli (PE) énemli bir kardiyovaskiler hasta-
Iiktir ve dlnya capinda énde gelen &lim nedenlerinden biridir.
Pulmoner emboli tanisi, nonspesifik semptomlar ve D-dimer di-
sinda erigilebilir laboratuvar testlerinin sinirl olmasi nedeniyle zorlu
olmaya devam etmektedir. Bu retrospektif calisma, erken PE tanisi
icin kan parametrelerinin, ézellikle tam kan viskozitesinin (WBV) 6n-
gordlrticti ézelliklerini degerlendirmeyi amacglamaktadir.

Gerec ve Yontem: Calismaya akut PE tanisi almis olan 72 hasta ve
72 benzer yas ve cinsiyet 6zelliklerine sahip génuillii dahil edildi. Tim
katihmcilarin gecmis hastaliklar, kan testleri ve temel ekokardiyog-
rafi bulgularina iliskin veriler kaydedildi. WBV, hematokrit ve toplam
plazma proteinini iceren yerlesik formdiller kullanilarak diisiik shear
rate (LSR) ve yliksek shear rate (HSR) degerlerinde incelendi.

Bulgular: Gruplar arasinda cesitli laboratuvar parametrelerinde
onemli farkliliklar gézlendi. Hem LSR hem de HSR’deki WBV, PE
grubunda kontrollerle karsilastinldiginda énemli éi¢tide daha yiik-
sekti (p <0,005). Alici isletim karakteristigi (ROC) analizi, WBV’in
ylksek 6zglllik ve pozitif 6ngériicti degere sahip oldugunu ve
glcld tarisal kapasite gdsterdigini saptadi. DUslik shear rate ve
HSR’de WBYV icin optimum cut-off degerleri sirasiyla 24,20 ve
>27,22 idi. Korelasyon analizleri WBV ile pulmoner arter basinci
arasinda 6nemli bir pozitif iliski oldugunu ortaya koydu.

Sonuc: Bulgular, rutin laboratuvar parametreleri kullanilarak hesap-
lanabilen WBV’nin PE icin degerli bir tani araci olarak kullanilabile-
cegini gbéstermektedir. Tam kan viskozitesi (WBV) sonuclarinin tani
algoritmasina eklenmesi, PE tanisinin dogrulugunu ve verimliligini ar-
tirabilir; boylece invaziv veya radyasyona maruz birakan prosedtirlere
olan ihtiyaci azaltabilir. Bu yeni teknigin klinik kullanima gecebilmesi
icin bulgularin daha genis popllasyonlarda dogrulanmasi ve klinik
uygulama icin standart cut-off degerlerinin belirlenmesi gereklidir.

Anahtar kelimeler: kan viskositesi; pulmoner emboli; vendz tromboemboli;
hiperkoaglilabilite; shear rate
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Introduction

Pulmonary Embolism (PE) is a significant cardiovas-
cular condition, ranking as the third most common
cause of cardiovascular death worldwide, after stroke
and heart attack. The exact prevalence of Venous
Thromboembolism (VTE), which includes PE and
Deep Vein Thrombosis (DVT), is challenging to deter-
mine because of the wide range of nonspecific present-
ing signs and symptoms. It is shown that for every non-
fatal PE, 2.5 PE cases are diagnosed at autopsy’. In the
United States, the annual incidence of VTE is estimat-
ed to be between 300.000 and 600.000. Necroscopic
studies indicate that PE accounts for approximately
5%—10% of deaths in hospitalized patients. The mor-
tality rate of untreated PE can reach up to 25%; howev-
er, with appropriate treatment, it decreases to 1-5%>
The pathophysiology of VTE, as described by Virchow
in the 19th century, involves three key factors: stasis,

endothelial disruption, and hypercoagulability®.

Diagnosing PE can be challenging because of nonspe-
cific symptoms. The common presenting symptoms in-
clude pleuritic chest pain (39%), dyspnea at rest (50%),
hemoptysis (up to 20%), and syncope (in hemodynami-
cally significant PE). A thorough evaluation of the risk
factors and clinical presentation is essential for accurate
diagnosis. The diagnostic process often involves clini-
cal assessment, laboratory tests, and imaging studies.
D-dimer testing is frequently used as an initial screening
tool, with elevated levels suggesting the need for further
investigation. Computed tomography pulmonary an-
giography (CTPA) is considered the gold standard for
confirming PE, providing detailed images of the pulmo-
nary vasculature and enabling the visualization of em-
boli. Echocardiography can be valuable in assessing right
ventricular function and identifying signs of right heart
strain, which may indicate more severe PE. Early recog-
nition and prompt treatment are crucial for improving
the outcomes of patients with PE*.

Venous thrombosis is primarily attributed to three key
factors: endothelial injury, hemodynamic alterations,
and hypercoagulability. This pathological condition
arises from modifications in the blood flow dynamics
and viscosity, with hyperviscosity playing a particularly
significant role®. Moreover, elevated shear stress associ-
ated with hyperviscosity leads to endothelial damage
and subsequent thrombosis. Blood is a non-Newtonian
fluid, and its viscosity varies with shear rate. Red blood
cells (RBCs) tend to aggregate at low shear rates and sig-
nificantly increase viscosity’. Conversely, at higher shear
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rates, RBCs disaggregate, deform, and align with the
flow direction, reducing viscosity. The primary deter-
minants of blood viscosity include hematocrit, plasma
macromolecules, and RBC deformability®. This phe-
nomenon of RBC behavior at different shear rates is
known as shear thinning, a key characteristic of blood
rheology. The interplay between these determinants of
blood viscosity can significantly impact blood flow dy-
namics, especially in the microcirculation. Whole blood
viscosity has been found to predict future cardiovascu-
lar events in the short and long term. The relationship
between blood viscosity and cardiovascular risk under-
scores the importance of hemorheological factors in vas-
cular health and disease progression”'.

Apart from the D-dimer test, the lack of easily accessi-
ble, fast-yielding, and low-cost laboratory tests to help
diagnose PE makes the diagnosis difficult and some-
times leads to failure to diagnose PE. In this study, we
aimed to evaluate the predictive properties of blood
parameters, especially whole blood viscosity, which
can be calculated through routine laboratory examina-
tions for the early diagnosis of PE.

Material and Methods

Patients and Study Design

Patients diagnosed with acute pulmonary embo-
lism at Amasya Sabuncuoglu Serefeddin Training
and Research Hospital between 01.01.2022 and
01.01.2024 were included in our retrospective study.
The criterion for definitive diagnosis of acute pulmo-
nary embolism was determined as the detection of
embolism in the pulmonary arteries on computed to-
mographic angiography, which is considered the gold
standard for diagnosis. All patients diagnosed with
acute pulmonary embolism within the specified crite-
ria between the specified dates were scanned from our
hospital’s electronic record system, and all patients who
met the exclusion and inclusion criteria were included
in the study. Exclusion criteria were determined as
known malignancy history, previous deep vein throm-
bosis (DVT) or pulmonary thromboembolism (PTE),
known genetic or acquired coagulation disorder, heart
failure diagnosis, recent trauma or major surgery his-
tory, long-term immobility, and the patient is under
18 or over 75 years of age. A hundred and sixty six pa-
tients diagnosed with pulmonary embolism within the
specified dates were evaluated, and the remaining 72
patients were included in the study after the exclusion

Kafkas J Med Sci 2025; 15(1):80-87
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166 patients with the diagnosis of
acute pulmonary embolism
between
January 1, 2022 - January 1, 2024

v

72 patients included to the
study after exclusion criteria

94 patients excluded:

 history of malignancy

» previous deep vein thrombosis
(DVT) or pulmonary
thromboembolism (PE)

» known genetic oracquired
coagulation disorder

+ diagnosis of heart failure

+ recent history of trauma or major
surgery

+ long-term immobility

» olderthan75years

Figure 1. Flow chart showing the patient selection process.

criteria were applied (Figure 1). The control group was
selected from patients who applied to our outpatient
clinic and had age and sex characteristics similar to
those of the study group by following the same exclu-
sion criteria. Data regarding past illnesses, blood tests,
and basic echocardiography findings of all patients in-
cluded in the study were obtained from our hospital’s
electronic record system and compared. The labora-
tory parameters on the date when the patients were
admitted to the emergency department and diagnosed
with acute pulmonary thromboembolism were used.

The study was approved by the ethics committee of
the Amasya University Rectorate Non-Interventional
Clinical Research Ethics Committee on 03.10.2024
under the approval number 2024000099-1.

Whole blood viscosity

Whole blood viscosity (WBV) was assessed at both
high shear rate (HSR=208/s) and low shear rate
(LSR=0.5/s), employing established formulas that in-
tegrate hematocrit and total plasma protein concentra-
tion measurements.

The formula for WBV at HSR (208/s) is expressed as:
(0.12* Het) + (0.17* [TP-2.07])

And for LSR, WBV (0.5/s) is calculated using: (1.89*
Het) + (3.76" [TP-78.42])

Kafkas J Med Sci 2025; 15(1):80-87

In these equations, Het represents hematocrit (%), TP
denotes total protein concentration (g/L), and WBV
is measured in centipoise (cP)".

Statistical Analysis

The research data were entered and analyzed using the
IBM Statistical Package for Social Sciences (SPSS) for
Windows program version 22.0 software (IBM Inc.,
Chicago, IL). Descriptive statistics were presented as me-

dian (Q1-Q3), frequency distributions, and percentages.

The Pearson Chi-Square Test, Fisher’s Exact Test, and
McNemar Test were employed to evaluate categori-
cal variables. Variable distributions’ normality was
assessed using visual methods (histograms and prob-
ability plots) and analytical methods (Kolmogorov-
Smirnov Test/Shapiro-Wilk Test).

For variables that did not conform to a normal distri-
bution, the Mann-Whitney U Test was used to deter-
mine statistical significance between two independent
groups. The diagnostic ability of WBV at LSR and
WBYV at HSR to predict pulmonary embolism was
evaluated using Receiver Operating Characteristic
(ROC) curve analysis. The sensitivity, specificity, posi-
tive predictive value (PPV), and negative predictive
value (NPV) were calculated for significant threshold

values.
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Figure 2. ROC Analysis Results for Whole Blood Viscosity (WBV)
at Low Shear Rate (LSR) and High Shear Rate (HSR).

The relationships between variables were analyzed us-
ing Spearman’s Correlation Test. A p-value of <0.05
was considered statistically significant.

Results

The study included 72 patients in the pulmonary
embolism (PE) group and 72 in the control group.
Baseline demographic characteristics and laboratory
findings are summarized in Table 1. No significant dif-
ferences were observed between the groups regarding
age, gender distribution, or comorbidities such as dia-
betes mellitus, hypertension, chronic kidney disease,
and coronary artery disease (all p >0.05).

Significant differences were noted in laboratory pa-
rameters. White blood cell (WBC) counts were mark-
edly higher in the PE group compared to controls
(11.2 [8-13.1] x 10°/pL vs. 6.6 [5.3-7.9] x 10°/uL,
p <0.005). Additionally, hematocrit, blood glucose,
creatinine, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), total protein, and C-reactive
protein (CRP) levels were significantly elevated in the
PE group. In contrast, serum albumin levels were lower

(all p <0.005).

Whole blood viscosity (WBV) was assessed at both
low shear rate (LSR) and high shear rate (HSR), re-
vealing significantly higher values in the PE group (4.4
[3.9-4.7] vs. 3.8 [3.6—4.0] for WBYV at LSR and 30.6
[22.4-35.3] vs. 20.5 [17.7-23.7] for WBV at HSR, p

<0.005 for both). The echocardiographic evaluation
showed that the PE group’s pulmonary arterial pressure
(sPAB) and right ventricular (RV) diameter were sig-
nificantly greater. In contrast, left ventricular ejection

fraction (LVEF) was slightly reduced (all p <0.005).

Table 2 presents the diagnostic performance metrics of
WBYV at LSR and HSR for detecting PE. The ROC
analysis demonstrated strong diagnostic capability for

both WBYV parameters (Figure 2).

For WBYV at LSR, the area under the curve (AUC)
was 0.822 (95% CI: 0.756-0.889), indicating ex-
cellent diagnostic discrimination. A cut-off value
of 24.20 was identified, achieving a sensitivity of
63.89% (95% CI: 51.71-74.88) and a specific-
ity of 87.5% (95% CI: 77.59-94.12). The positive
predictive value (PPV) was 83.64% (95% CI:

Table 2. Results of whole blood viscosity at low shear rate (LSR) and
high shear rate (HSR) in patients with pulmonary thromboembolism

WBV at LSR WBV at HSR
Cut-off value >27.22 >4.20
AUC (95% CI) 0.822 (0.756-0.889) 0.799 (0.728-0.870)
Sensitivity 63.89 (51.71-74.88) 61.11 (48.89-72.38)
Specificity 87.5 (77.59-94.12)  87.5(77.59-94.12)

Positive predictive value
Negative predictive value
Accuracy

83.64 (73.03-90.61)
70.79 (63.78-76.93)
75.69 (67.85-82.45)

83.02 (72.08-90.25)
69.23 (62.45-75.28)
74.31 (66.36-81.22)

AUC: area under curve, CI: confidence interval.
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Table 1. Baseline demographic characteristics and the laboratory parameters
of the patients

Pulmonary Control Group  p value
Embolism Group (n=72)
(n=72)

Female, n (%) 41 (56.9%) 43 (59.7%) 0.735
Age 65 (54-69) 59 (51-69.8)  0.195
DM, n (%) 25 (34.7%) 24 (33.3%) 0.860
HT, n (%) 29 (40.2%) 27 (37.5%) 0.732
Chronic kidney disease, 1(1.38%) 2 (2.77%) 0.500
n (%)
Coronary artery disease, 12 (16.6%) 11 (15.2%) 1.000
n (%)
WBC (10%/uL) 11.2 (8-13,1) 6.6 (5,3-7,9) <0.005
Hemoglobin (g/dl) 13.6 (12.7-14.6) 13.5(12.7-14.1) 0.363
Hematocrit (%) 43.4 (39.4-45.7) 39.4 (38.1-41.6) <0.005
Platelet count (10%uL) 241 (195-297) 216 (193-262) 0.076
Blood glucose (mg/dl) 136.5(103-194.8) 100 (95-111)  <0.005
Creatinine (mg/dI) 0.9 (0.8-1) .7(0.6-0.9)  <0.005
AST (U/1) 27 (19-41) 20 (17-24)  <0.005
ALT (UN) 20 (14-34) 16.5(13.3-23) <0.005
Total protein (g/dl) 7.1 (6.8-7.6) .5(6.2-6.7) <0.005
Albumin (g/dI) 9(3.743) 4.2 (4-4.3) 0.004
CRP (mg/dI) 37.8(21-67,1)  2.8(1,2-4,4) <0.005
Troponin positive at 28 (38.8%) N/A
admission, n (%)
WBV at LSR 4.4(3.9-4.7) 3.8(3.6-4)  <0.005
WBV at HSR 30.6 (22.4-35.3) 20.5(17.7-23.7) <0.005
Echocardiographic parameters
LVEF (%) 60 (55-60) 60 (60-65)  <0.005
SPAB (mmHg) 30 (25-45) 20 (15-20)  <0.005
RV diameter (mm) 32 (29-36.8) 30 (28-30) <0.005

73.03-90.61), while the negative predictive value
(NPV) was 70.79% (95% CI: 63.78-76.93). The
overall diagnostic accuracy for WBV at LSR was
75.69% (95% CI: 67.85-82.45).

Similarly, WBV at HSR demonstrated an AUC of
0.799 (95% CI: 0.728-0.870), reflecting a robust
ability to differentiate PE patients from controls. The
optimal cut-off value was 227.22, with a sensitivity of
61.11% (95% CI: 48.89-72.38) and a specificity of
87.5% (95% CI: 77.59-94.12). The PPV for WBV
at HSR was 83.02% (95% CI: 72.08-90.25), and the
NPV was 69.23% (95% CI: 62.45-75.28). The diag-
nostic accuracy was calculated at 74.31% (95% CI:
66.36-81.22).

Correlation analyses (Table 3, Figures 3A and 3B)
revealed a significant positive relationship between
WBYV and sPAB. Spearman correlation coefficients in-
dicated moderate correlations for both WBV at LSR
(r=0.319, p <0.005) and WBYV at HSR (r=0.294, p
<0.005). After controlling for covariates, partial cor-
relation analysis confirmed the persistence of this re-
lationship for WBV at LSR (r=0.233, p=0.005) and
WBYV at HSR (r=0.220, p=0.008).

Table 3. Investigation of the relationship between pulmonary artery pressure
(PAB) and whole blood viscosity at low shear rate (LSR) and high shear rate (HSR)

Non-categorical data are presented as Median (Q1-Q3). DM: diabetes mellitus, HT: hypertension, WBC:
white blood cell count, AST: aspartate aminc , ALT: alanine amin , WBV at LSR:
whole blood viscosity at low shear rate, WBV at HSR: whole blood viscosity at high shear rate, LVEF: left
ventricular ejection fraction, sPAB: pulmonary arterial pressure, RV: right ventricle.
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sPAB
r, P r, p
WBV at LSR 0.319 <0.005 0.233 0.005
WBV at HSR 0.294 <0.005 0.220 0.008

r,:Spearman Correlation, r, partial correlation, p: p-value.



These findings highlight that WBV at both LSR and
HSR are reliable indicators for diagnosing PE, with
high specificity in distinguishing PE patients from
controls. While the sensitivity values indicate mod-
erate capability, the high PPV suggests that elevated
WBV measurements strongly correlate with the pres-
ence of PE, making it a valuable diagnostic tool in
clinical practice.

Discussion

The findings of our investigation demonstrate a signifi-
cant increase in whole blood viscosity (WBV) under
high and low shear stress, as measured using standard
laboratory parameters, among patients with acute pul-
monary embolism. The ROC analysis revealed a strong
diagnostic capability with a high positive predictive
value of these parameters to detect PE. There was also
a strong positive correlation between WBV and sPAB
values. Our research aimed to demonstrate that WBV
measurement could serve as a valuable diagnostic tool
for this condition, which often presents with a broad
spectrum of nonspecific symptoms and signs and re-
mains challenging to diagnose without specific labo-
ratory tests beyond D-dimer. This study is among the
first to systematically evaluate WBV changes in PE pa-
tients, highlighting a novel diagnostic avenue.

Pulmonary embolism diagnostic approaches have
evolved significantly, reducing the need for inva-
sive procedures. Modern algorithms use a sequential
strategy combining pre-test probability assessment,
D-dimer measurement, and chest imaging as neces-
sary, optimizing the process while minimizing unnec-
essary tests and radiation exposure'>. Using validated
tools like the Wells and Geneva scores, clinical prob-
ability assessment is crucial in categorizing patients
into low, intermediate, or high-risk groups based on
clinical factors such as patient history and physical
examination. D-dimer testing, which measures fi-
brin degradation products indicative of blood clots, is
highly sensitive but not specific, requiring further in-
vestigation if positive'>'%. When imaging is required,
computed tomography pulmonary angiography is the
primary diagnostic tool due to its high sensitivity and
specificity for detecting pulmonary emboli. However,
it involves radiation exposure and potential contrast-
induced nephropathy'. Future advancements should
focus on refining risk stratification tools, exploring
new biomarkers to complement or replace D-dimer
testing, and optimizing imaging techniques to reduce
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radiation exposure and enhance diagnostic accuracy,
ultimately improving patient outcomes and healthcare
efficiency’®.

The composition of blood determines its viscosity
(BV), which demonstrates non-Newtonian fluid prop-
erties and changes with shear rate. Blood viscosity is
influenced by various rheological factors, with blood
cells and plasma components being key contributors.
When BV increases, it results in decreased blood flow
and subsequent stagnation. The complex effects of el-
evated BV accelerate atherothrombotic processes and
the progression of cardiovascular disease, possibly im-
pacting disease outcomes'”'%.

Technical requirements and a lack of standardized pro-
tocols limit the routine clinical measurement of whole
blood viscosity using viscometers. De Simone et al. in-
troduced a method to estimate WBV from hematocrit
and total plasma protein at specific shear rates''. This
formula uses different shear rates to represent various
hemodynamic conditions: low shear rate (LSR) sig-
nifies end-diastolic low-velocity blood flow. In con-
trast, high shear rate (HSR) represents systolic peak
high-velocity flow. The accuracy of this formula has
been confirmed in large patient cohorts and through
viscometer-based studies, and it has been utilized in
various patient populations'**.

In a study that included 33 PE patients and 36 healthy
controls, blood viscosity was measured with a special
type of viscometer. The findings revealed significantly
elevated mean plasma viscosity levels in PE patients.
Additionally, significant differences were observed in
fibrinogen, triglyceride, and hematocrit levels between
PE patients and controls®’. Also, in another study,
Carlisi et al. found that elevated blood viscosity was
associated with an increased risk of venous thrombo-
embolism in their study of newly diagnosed Multiple
Myeloma patients™.

Pulmonary embolism, an acute inflammatory process,
is associated with an expected increase in inflamma-
tion-related markers. Indeed, studies have corroborat-
ed this hypothesis®?**. For instance, in a study conduct-
ed by Koése et al. to evaluate neutrophil-lymphocyte
(NLR), platelet-lymphocyte (PLR), and lymphocyte-
monocyte (LMR) ratios in pulmonary embolism pa-
tients, markers such as WBC, platelet, and CRP were
also found to be elevated, suggesting that these markers
may be valuable in the diagnostic evaluation of PE®.
In a cohort study conducted by Salinger-Martinovic et

Kafkas J Med Sci 2025; 15(1):80-87
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al., hemodynamic deterioration resulting from acute
pulmonary embolism was evaluated for its potential to
induce multi-organ dysfunction. The investigation also
revealed that progressive decline in renal function tests
was associated with high mortality (26). Consistent
with prior investigations, our findings revealed that
individuals diagnosed with pulmonary embolism dis-
played markedly elevated levels of creatinine, WBC,
CRP, AST, and ALT compared to the control group.

Limitations

The primary limitation arises from its retrospective
methodology, which considerably restricted the scope
of analyzable parameters. Although the dataset’s com-
pleteness was satisfactory, incorporating additional
variables could influence the final estimation models.
Moreover, the study’s restricted sample size presents an
additional challenge. Another limitation of our study
is that it is a single-center study. An expanded partici-
pant pool would enhance the statistical power of the
analyses, particularly about regression techniques.

Conclusion

This study demonstrates that whole blood viscosity
(WBYV) at both low and high shear rates is significantly
clevated in acute pulmonary embolism (PE) patients
compared to controls. Receiver operating character-
istic (ROC) analysis shows WBV has excellent dis-
crimination ability, with high specificity and positive
predictive value for PE detection. The correlation be-
tween WBYV and pulmonary arterial pressure supports
its potential as a valuable diagnostic tool.

The findings suggest that WBV measurement, calcu-
lable using routine laboratory parameters, may be a
useful adjunct in diagnosing PE and addressing chal-
lenges due to its nonspecific presentation and current
diagnostic limitations. While D-dimer and imaging
remain crucial, integrating WBYV assessment could en-
hance PE diagnosis accuracy and efficiency. The sim-
plicity and accessibility of WBV calculation make it a
practical option, potentially reducing the need for in-
vasive or radiation-exposing procedures.

Further research is necessary to validate these find-
ings in larger, diverse populations and establish stan-
dardized cut-off values. Prospective studies should
also evaluate WBV’s role in risk stratification and
its potential to guide treatment decisions in PE
management.

Kafkas J Med Sci 2025; 15(1):80-87

This study highlights WBV as a promising biomarker
in PE diagnosis, suggesting new avenues for improving
diagnostic approaches to this critical cardiovascular
condition.
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ABSTRACT

Aim: This study aimed to evaluate the seropositivity and possible
risk factors for visceral toxocariasis in patients with a clinical pre-
liminary diagnosis of cystic echinococcosis.

Material and Methods: Between October 2022 and December
2023, 184 blood serum samples, which were taken from patients
with a clinical preliminary diagnosis of cystic echinococcosis
and sent to the Medical Parasitology Laboratory of the Health
Research and Training Hospital of Kafkas University, were ana-
lyzed for anti-Toxocara canis IgG using ELISA. Anti-Ascaris lum-
bricoides IgG ELISA was applied to the positive samples to dif-
ferentiate cross-reactions.

Results: In this study, anti-T.canis IgG positivity was detected in 73
(39.67%) of the 184 serum samples. Among the sera determined to
be positive for anti-T.canis IgG, mixed infection with A.lumbricoides
was detected in 38 (52.05%) samples, and cross-reactions were
identified in 10 (13.7%) samples. The study revealed the overall
positivity rate for anti-T.canis IgG alone as 23.97% (35/146), with
rates of 24.47% (23/94) in women and 23.08% (12/52) in men. Out
of the 6 samples positive for cystic echinococcosis (6/184; 3.26%),
3 (3/6; 50%) were also seropositive for visceral toxocariasis. Anti-T.
canis I9gG was detected at higher rates in women, individuals over
65 years of age, illiterates, farmers, and rural inhabitants (P >0.05).
The levels of anti-T.canis IgG were significantly higher in individu-
als with detached houses with gardens, those who kept dogs in
their gardens, those with vegetable patches, those with neighbor-
ing gardens and surroundings with dogs, and those engaged in
soil-related garden work (P <0.05).

Conclusions: In Kars and its surroundings, visceral toxocariasis
was significant for public health, especially among individuals in
contact with stray dogs and in soil-related occupations. Further
studies are needed to determine the correlation between visceral
toxocariasis and cystic echinococcosis, which share similar epide-
miologic risks and clinical complaints.

Key words: anti-Toxocara canis IgG; risk factor; visceral toxocariasis; cystic
echinococcosis

0zET

Amac: Bu calismada kKistik ekinokokkoz klinik én tanili hastalarda
visceral toxocariasis seropozitifligi ve olasi risk faktérlerinin deger-
lendirilmesi amaclandi.

Gerec ve Yéntem: Kafkas Universitesi Saglk Arastirma ve
Uygulama Hastanesi Tibbi Parazitoloji laboratuvarina Ekim
2022-Aralik 2023 tarihlerinde kistik ekinokokkoz klinik 6n tanili
hastalardan génderilen 184 kan serum &rnegi anti-Toxocara ca-
nis IgG yéniinden ELISA ile analiz edildi. Pozitif érneklere capraz
reaksiyonlari ayirt etmek icin anti-Ascaris lumbricoides IgG ELISA
uyguland.

Bulgular: Calismada, 184 serum &rneginin 73 (%39,67)’(inde
anti-T.canis 1gG pozitifligi saptandi. Anti-T.canis IgG saptanan
drneklerden 38 (%52,05)’inde A.lumbricoides ile miks enfeksiyon,
10 (%13,7)’unda ise ¢apraz reaksiyon belirlendi. Arastirmada sade-
ce anti-T.canis 1gG pozitifligi %23,97 (35/146) bulunmus olup, bu
oran kadinlarda %24,47 (23/94) ve erkeklerde %23,08 (12/52) ola-
rak belirlendi. Kistik ekinokokkoz pozitif bulunan alti (6/184; %3,26)
drnegin tglinde (3/6; %50) visceral toxocariasis seropozitif saptan-
di. Anti-T.canis IgG; kadinlarda, 65 yas (sti bireylerde, okur-ya-
zar olmayanlarda, ciftcilerde ve kirsalda yasayanlarda daha yiiksek
oranda tespit edildi (P >0,05). Mistakil bahgeli evi olanlarda, evinin
bahcesinde képek bulunanlarda, evinin bahgesinde bostan varligi
olanlarda, komsu bahcesi ve cevresinde képek varligi olanlarda ve
toprakla irtibatll bahce isleri ile ugrasi olanlarda daha yliksek oran-
da bulunan anti-T.canis IgG pozitifligi istatistiksel olarak anlamii
bulundu (P <0,05).

Sonuc: Kars ve cevresinde visceral toxocariasisin ézellikle sahipsiz
képek irtibatli ve toprak temasli islerle ugrasanlarda halk saghgi y6-
ninden énemli oldugu belirlendi. Benzer epidemiyolojik riskler ve
klinik sikayetleri paylasan visceral toxocariasis ve kistik ekinokokkoz
arasindaki korelasyonunun saptanmasi icin daha fazla calismaya
ihtiyagc duyulmaktadir.

Anahtar kelimeler: anti-Toxocara canis IgG; risk faktdr; visceral toxocariasis;
Kistik ekinokokkoz
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Introduction

Human toxocariasis, also known as visceral toxocariasis,
is a zoonotic parasitic infection of global public health
significance and is caused by the larvae of the round-
worms Toxocara canis and Toxocara cati. Dogs serve as
the primary source of infection for humans. Humans are
described among the paratenic hosts of these ascarids.
Toxocariasis is transmitted to humans via the acciden-
tal ingestion of embryonated eggs, which are shed in
the feces of infected dogs and gain infectivity by larval
development when nested in the soil. The encapsulated
larvae hatch from the eggs in the small intestine and, af-
ter perforating the intestinal wall and entering the vas-
cular system, are disseminated throughout the body in
the bloodstream. Visceral larva migrans (VLM) is an
important clinical form of infection caused by damage
caused by migrating larvae to several visceral organs'.

A global assessment demonstrated that Indonesia,
Malaysia, and Papua New Guinea ranked first in Toxocara
spp. prevalence with seropositivity rates higher than 60%.
Nigeria, Gabon, Colombia, Romania and Vietnam fol-
lowed next, with prevalence rates ranging from 41% to
60%. Toxocara seropositivity in Turkiye is similar to thatin
Russia, Australia and Canada, ranging between 6-15%?.
Several studies have been conducted on the seropreva-
lence of human toxocariasis in Tiirkiye*~¢, and seropositiv-
ity has been reported as 32.3-48.4% in the Istanbul prov-

ince’” and 45.9% in the Elazig province®.

In the Kars region, the prevalence of adult Z.canis par-
asites has been detected as 50% in dogs® and 20% in
foxes'’, yet no regional data is available on human tox-
ocariasis. On the other hand, the prevalence of cystic
echinococcosis (CE) in patients with a clinical prelimi-
nary diagnosis of CE has been determined to be 14.9%
in the Kars region''. Given this finding, the design of
the present study was based on the assumption that
visceral toxocariasis and CE, two major parasitic zoo-
noses of canine origin, are associated with each other.

The present study was aimed at the serological inves-
tigation (by the enzyme-linked immunosorbent assay,
ELISA) of visceral toxocariasis in patients who were
admitted to the polyclinics of the Health Research and
Training Hospital of Katkas University located in the
city center of Kars, with various complaints and were
either preliminarily diagnosed with or suspected of
having CE, as well as the determination of seropositiv-
ity for anti-Toxocara canis IgG, and the assessment of
the risk factors involved in the epidemiology of human
toxocariasis.
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Material and Methods

Ethics statement

The study received ethical approval from the
Kafkas  University Non-Interventional — Clinical
Research Ethics Committee, with decision number

“80576354-050-99/107.”

Study material

This study was conducted at the Health Research and
Training Hospital of Kafkas University, located in the city
center of Kars. The investigation was designed as a pro-
spective study on outpatients admitted to the hospital’s
various polyclinics with a clinical preliminary diagnosis or
suspicion of CE and for whom a laboratory diagnosis of
CE was requested from the Parasitology Laboratory.

The study material comprised the venous blood sam-
ples of 184 patients aged 9-90 years and serologically
diagnosed with CE after being referred to the Medical
Parasitology Laboratory between October 2022 and
December 2023. The blood samples underwent centrif-
ugation at 3000 rpm/min at the Medical Parasitology
Laboratory of the Health Research and Training
Hospital of Kafkas University for the extraction of sera.
The extracted serum samples were transferred in 200-
500 ml volumes into sterile microcentrifuge tubes, la-
belled, and stored at -20°C until being analyzed.

ELISA analysis

The blood serum samples were analyzed to deter-
mine the presence of anti-Tcanis IgG was performed
using the Novalisa Toxocara canis IgG ELISA Kit
(Novtocg0450, Novalec Immundiagnostica GmbH,
Germany) according to the manufacturer’s instruc-
tions. The blood sera, which were determined to
contain anti-Tcanis IgG were further analyzed for
the presence of anti-A./umbricoides 1gG antibodies
using the Novalisa A.lumbricoides 1gG ELISA kit
(Novascg0020, Novalec Immundiagnostica GmbH,
Germany) to differentiate possible cross-reactions aris-
ing from A.lumbricoides infection.

IHA analysis

The routine laboratory diagnosis of CE was also per-
formed at the Medical Parasitology Laboratory of
the Health Research and Training Hospital of Kafkas
University by means of the indirect hemagglutination
assay (IHA) (Siemens Cellognost Echinococ, antibody
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titers of >1/128 were considered positive, and titers of
1/64 were considered suspect). The results were used
for the comparative analysis with anti-Tcanis IgG
seropositivity.

Statistical Analysis

The statistical analysis of the study data was performed
with the chi-square test of independence. The direc-
tion of correlation between the categorical variables, P
<0.05, the strength of correlation (fi coefficient) and
the odds ratio was determined. The study design was
based on analyzing all blood serum samples of patients
with a preliminary diagnosis of CE for anti- T canis IgG
antibodies within the set time period, no sample size
was predetermined.

The study was conducted pursuant to the institutional
permit granted by the hospital, the approval of the Ethics
Board of Katkas University, and the signed voluntary
participation forms of the patients. A questionnaire was
developed and administered to evaluate demographic
data, socioeconomic characteristics and visceral toxoca-
riasis risk factors. Patients, either for whom data records
were not available in the hospital registration system or
who refused to share information, were excluded from
the study, such that the analyses were based on the num-
ber of answers (n) received for each question.

Results

In this study, 73 (39.67%) samples were determined
to be positive for anti-Tcanis IgG and no statistically
significant correlation was determined between sero-

positivity and sex (P >0.05) (Table 1).

Out of the 73 samples which were determined to be
positive for anti-Zcanis IgG, 38 (52.05%) displayed
mixed infection with A.lumbricoides, and 10 (13.7%)
presented with cross-reactions between A.Jumbricoides.
In this study, the overall rate of seropositivity for
anti- T canis IgG alone was determined to be 23.97%

(35/146) (Table 2).

In this study, anti- Tcanis IgG seropositivity was found
to be 4.3% (27/111) in the Kars province and 22.2%
(2/9) in the Ardahan province. In the study, the “n”
value varied with the answers given to the question-
naire items. The distribution of the anti-Z.canis IgG-
positive samples for the demographic characteristics of

the patients is presented in Table 3.

It was ascertained that the risk of acquiring visceral
toxocariasis was 0.28-fold higher in individuals living
in detached houses with a garden, when compared
to those living in an apartment/flat, 2.54-fold higher
in people keeping dogs in the garden of their houses,
when compared to those with no dog in the house
garden, 2.41-fold higher in individuals known to be
engaged in growing greens and have a vegetable patch
as part of their house garden, when compared to those
with no such vegetable patch and cultivation activity,
3.07-fold higher in individuals with dogs present in the
neighboring garden(s) and surroundings, compared to
those not exposed to such contact, and 2.9-fold higher
in people engaged in soil-related garden work, com-
pared to those with no such activity (Table 3).

The present study demonstrated that most patients
were determined to be seropositive for anti-Zcanis
IgG suffers from associating hepatic and pulmonary

Table 1. Anti-T. canis IgG ELISA results of the blood serum samples positive for CE

Sex Number of samples (%) Positive (%) Suspect (%) Negative (%) P- value
Female 117 (63.59) 45 (38.46) 6(5.13) 66 (56.41) >0.05
Male 67 (36.41) 28 (41.79) 4(5.97) 35 (52.24)
Overall 184 73 (39.67) 10 (5.43) 101 (54.89)
Table 2. Exclusively seropositivity for anti-T.canis IgG after exclusion of co-infection with A.lumbricoides

Anti-T.canis IgG
Sex Number of samples (%) Positive (%) Suspect (%) Negative (%)
Female 94 (64.38) 23 (24.47) 6 (6.38) 65 (69.14)
Male 52 (35.62) 12 (23.08) 4 (7.69) 36 (69.23)
Overall 146 35(23.97) 10 (6.85) 101 (69.18)
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Table 3. Seropositivity of T.canis according to sociodemographic characteristics and possible risk factors

o1

Anti-T.canis IgG positivity

Characteristic n % P value / Odds ratio
Sex (n: 146)

Female (n=94) 23 24.47 > 0.05
Male (n= 52) 12 23.08

Age (n: 120)

9-24 years (n=7) 0 0 > 0.05
25-44 years (n= 42) 7 16.67

45-64 years (n= 45) 12 26.67

65 years and older (n= 26) 10 38.46

Educational level (n: 120)

llliterate (n= 35) 12 34.29 > 0.05
Primary school - Secondary school (n= 55) 12 21.82

High school (n=19) 4 21.05

University (n=11) 1 9.09

Occupation (n: 120)

Housewife (n=73) 20 27.4 > 0.05
Farmer (n= 21) 6 28.57

Civil servant (n=12) 2 16.67

Student (n=5) 0 0

Other (n=9) 1 1.1

Residency (n: 120)

Urban (district/city center) (n=63) 13 20.63 > 0.05
Rural (Village) (n= 57) 16 28.07

Dwelling type (n: 120)

Apartment/flat (n= 37) 4 10.81 <0.05/0.28
Detached house with garden (n= 83) 25 30.12

Presence of dog(s) as house pet(s) (n: 120)

Yes (n=0) 0 0 N/A

No (n=120) 29 2417

Presence of dog(s) in house garden (n: 120)

Yes (n=42) 15 35.71 <0.05/2.54
No (n=78) 14 17.95

Presence of vegetable patch as part of house garden (engagement in the growing of greens) (n: 120)

Yes (n= 43) 15 34.88 <0.05/2.41
No (n=77) 14 18.18

Presence of dog(s) in neighboring gardens and surroundings (n: 120)

Yes (n= 86) 25 29.07 <0.05/3.07
No (n= 34) 4 11.76

Engagement in soil-related garden work (n: 120)

Yes (n= 55) 19 34.55 <0.05/2.9
No (n= 65) 10 15.38
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diseases, rheumatoid disease, gastroenteritis and aller-
gic skin disorders. It was ascertained that 20 (22.99%)
of the 87 patients were referred to the General Surgery
Polyclinic, and 11 (22.45%) of the 49 patients were
referred to the Internal Medicine Polyclinic. Overall,
a large majority (88.6%, 31/35) of the 35 samples
with visceral toxocariasis had been referred to by the
General Surgery and Internal Medicine Polyclinics.

In this study, out of the 6 samples (6/184; 3.26%)
determined to be seropositive for CE, 3 (3/6; 50%)
were also ascertained to be seropositive for visceral
toxocariasis.

Discussion

Human visceral toxocariasis is known to be more prev-
alent in tropical and subtropical regions, areas with
limited control of the dog population, and low- and
middle-income countries’. While the global preva-
lence of anti-Zoxocara serum antibodies has been re-
ported as 19%, regional prevalence has been detected
to be highest in Africa (37.7%), lowest in the Eastern
Mediterranean (8.2%), and to occur at levels of 34.1%,
24.2%, 22.8% and 10.5% in Southeastern Asia, the
Western Pacific, America and Europe, respectively,
with Nigeria, Romania, Argentina and Egypt display-
ing the highest country seroprevalences of 44%, 42%,
35% and 32%, respectively, and Japan, Spain and Italy
the lowest detected seroprevalence of 4% The same
researchers reported the prevalence in Tiirkiye as 7%.
In a meta-analysis conducted by Ulloque-Badaracco et
al.’® for a period from 1990 to 2022, the general serop-
revalence of human toxocariasis in Latin America and
the Caribbean was determined as 31%, and seropreva-
lence was reported to be higher in dog owners.

Said et al." reported the overall seroprevalence of anti-
T'canis antibodies in different occupational groups in
northwest Pakistan as 14.2% and demonstrated signifi-
cant differences between the seropositivity rates of sev-
eral subgroups about several variables such as income
distribution, educational background and involvement
in agricultural labor. Pezeshkian et al."® reported a toxo-
cariasis seroprevalence of 5.8% in the adult population
of the Kavar region of southern Iran. Luca et al.'® report-
ed a seropositivity rate of 22.64% in Romania and indi-
cated that the elderly were affected more than children.

The seroprevalence of visceral toxocariasis has been
reported as 5.14% in primary school children from
China,"” 7% in eosinophilic children from northwest
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Iran,'® and 45.9% in the homeless and 27.8% in animal

shelter workers from Brazil .

Previous researches from Tiirkiye has investigated the
correlation of toxocariasis prevalence with several po-
tential risk factors, including sex, age, socioeconomic
status, occupation, pet animal ownership and geoph-
agy”. To the authors’ knowledge, there is no previous
study on human Toxocara infections in the Kars region
of Turkiye. On the other hand, seropositivity was re-
ported as 48.4% in hypereosinophilic individuals from
Istanbul in 20057 and 45.9% in schizophrenic patients
from Elazig in 2008 Anti-T.canis IgG seropositivity
rates were reported as 12% in Bolu®, 15% in Van*, 16%
in Isparta®, 8% in farm workers from Mugla?, 17.8%
in chronic urticaria patients from Istanbul®, 9.7% in
asthma patients from Ankara® and 21.4% in different
age groups from Kayseri®. Studies on the prevalence
of visceral toxocariasis in children from Tirkiye have
reported rates of 7.6% in Kiitahya’, 12.95% in Izmir*
and 32.3% in Sivas?’.

All of the patients enrolled in the present study were
preliminarily diagnosed with CE and suffered from
various clinical conditions and signs, including, among
others, liver and lung diseases, gastrointestinal disor-
ders and skin infections. The present study demon-
strated a seropositivity rate of 23.97%, which is close to
the global seroprevalence (19%) reported by Rostami
et al.”%, and also falls within the seroprevalence range
reported for European countries (4%-42%). However,
no study has investigated the prevalence of Tlcanis in
individuals with a prediagnosis of CE, and no head-to-
head comparison has been made. On the other hand,
the fact that our study was conducted in individuals
with a prediagnosis of CE who had common epidemi-
ologic risk factors and similar clinical symptoms made
the group studied a special/selected group. Therefore,
a higher seropositivity rate is expected to be detected
than in other studies.

Despite having a high diagnostic accuracy (98.63%
specificity and 96.92% sensitivity), the ELISA kit used
in the present study was indicated by the manufac-
turer to produce cross-reactions for antibodies against
Alumbricoides and Schistosoma. Inview of this possibil-
ity, the seropositive samples were subjected to a second
analysis by ELISA, such that the serum samples were
determined to be positive for anti-T'canis IgG was ana-
lyzed a second time by ELISA for anti-A./umbricoides
IgG antibodies. Due to Schistosoma infections not oc-
curring in Tirkiye, the anti-Tcanis IgG-positive serum



samples were not analyzed for Schistosoma spp. As a re-
sult, 10 (10/73; 13.7%) of the anti- T canis IgG-positive
serum samples were suspected of being positive for
anti-A.lumbricoides IgG antibodies, and these samples
were assessed as having produced cross-reactions. On
the other hand, we determined mixed infection with
Tcanis and A.lumbricoides in 38 (38/73, 52.05%) se-
rum samples. This finding agrees with literature reports
indicating individuals infected with Toxocara spp can
be concurrently infected with the parasites Toxoplasma
gondii and Fasciola hepatica™® .

As is the case with several other parasitic diseases, the
epidemiology of visceral toxocariasis is affected by mul-
tiple risk factors. Although it is generally reported that
visceral toxocariasis seropositivity is higher in women
compared to men'>**?, the exact opposite has also
been reported'>'”?2. The present study did not show
any statistically significant difference between men
and women in the prevalence of visceral toxocariasis
(P >0.05). While the occurrence of visceral toxocaria-
sis has been reported to be high among children?*%,
due to increased exposure to parasite eggs with age, se-
nile individuals have been reported to show a higher
rate of seropositivity'*'®!>%, In agreement with these
reports, in the present study, while anti-Tcanis IgG
positivity was not detected in the individuals aged
9-24 years, positivity was 16.67% in those aged 25-44
years, 26.67% in those aged 45-64 years, and 38.46%
in those aged 65 years and older.

Higher visceral toxocariasis seropositivity rates have
been reported in hunters, farmers and animal shelter
workers®, housewives', and rural inhabitants'?**". In
agreement with these reports, the present study dem-
onstrated an anti-Z.canis IgG positivity rate of 28.07%
in rural inhabitants and 20.63% in urban inhabitants

(P >0.05).

Visceral toxocariasis seropositivity has been reported
to be higher in dwellings of low quality and with poor
hygiene conditions®. In the present study, anti-Z.canis
IgG positivity was determined to be 10.81% in those
living in a flat and 30.12% in those living in a detached
house with a garden (P <0.05, odds ratio, 0.28).

Multiple studies carried out in Tirkiye and different
regions of the world have pointed out significantly
higher Toxocara positivity rates in individuals who
cither own dogs as pets, feed/take care of dogs inside
or outside their houses, have close contact with dogs
or share their living space with dogs'>!%173!333 In the
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present study, a statistically significant correlation was
determined between anti-Tlcanis IgG positivity and
the presence of dogs in the house garden, neighbouring
garden or surroundings of the patients (P <0.05). The
prevalence of visceral toxocariasis was 2.54-fold (odds
ratio, 2.54) higher in patients keeping dogs in the gar-
den of their house compared to those with no dog in
their garden, and 3.07-fold higher (odds ratio, 3.07)
in those with dogs in neighbouring gardens compared
to those with no dog in neighbouring gardens. These
findings show that the presence of dogs in the garden
of the house of the patients or their neighbor’s house
significantly affected visceral toxocariasis seropositiv-
ity, and in agreement with the previous studies referred
to above, demonstrated that these variables were not
independent of each other.

Eggs shed in infected dogs’ feces become infective with-
in 3—4 weeks at a temperature range of 15-35°C. For
this reason, soil-related garden work has been report-
ed to increase visceral toxocarisis seropositivity®***¥.
Hence, in the present study, a higher rate of visceral
toxocariasis was determined in patients involved in
soil-related garden work and those with a vegetable

patch as part of their house garden (P <0.05).

Seropositivity rates for visceral toxocariasis and CE,
which usually share a common patient history of con-
tact with dogs, similar epidemiological risks and com-
mon clinical complaints such as liver and lung diseases,
were determined not to show any statistically signifi-
cant correlation with each other in the present study.
Nevertheless, 3 (50%) out of the 6 patients preliminar-
ily diagnosed with CE had been determined to carry
anti-T'canis IgG antibodies were considered to be an
important finding. However, the low CE positivity
rate (3.26%) made comparing and interpreting data
difficult. Thus, there is a need for further studies on
this particular issue.

Conclusion

A significantly high rate of visceral toxocariasis sero-
positivity was determined in the residents of Kars and
its vicinity, and it was ascertained that several demo-
graphic and socioeconomic factors were involved in
the epidemiology of this parasitic infection. It was con-
cluded that the investigation of the correlation of vis-
ceral toxocariasis with CE should be based on a larger
sample size and that further research is required from
the one health perspective.
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ABSTRACT

Aim: Accurate prediction of perioperative blood loss is critical
for optimizing outcomes in total abdominal hysterectomy (TAH).
Traditional estimation methods by clinicians are subjective and
prone to variability, while artificial intelligence (Al) offers a potential
data-driven alternative. This study compares the predictive ac-
curacy of anesthesiologists, gynecologists, and the Al algorithm
ChatGPT4.0 for blood loss during TAH.

Material and Methods: This single-center, prospective observa-
tional study evaluated 50 patients who underwent TAH for benign
conditions in 2023. Clinical data, including uterine size, surgical
duration, and surgeon experience, were retrospectively collected.
Participating gynecologists and anesthesiologists predicted intra-
operative blood loss based on anonymized patient data. Predictions
were compared to ChatGPT4.0’s outputs and actual recorded blood
loss, categorized into mild, moderate, and severe bleeding levels.
Sensitivity, positive predictive value, and overall accuracy were ana-
lyzed using statistical tests appropriate for data distribution.
Results: Anesthesiologists achieved the highest overall accuracy
(40%), excelling in moderate bleeding predictions. Gynecologists
demonstrated moderate performance across all categories, with
38% accuracy. ChatGPT4.0 showed the lowest overall accuracy
(34%) but outperformed clinicians in predicting severe bleeding
(37.5% positive predictive value). Variability in clinician predictions
highlighted the challenges of subjective estimation, while Al pre-
dictions demonstrated consistency but limited precision.

Conclusions: Al offers promise in enhancing objective blood loss
prediction, particularly for severe cases. However, its performance
remains inferior to clinician estimates in most scenarios, under-
scoring the need for further algorithm refinement and integration
into clinical workflows. Future research should focus on long-term
validation and addressing ethical challenges in Al adoption.

Key words: Al; anesthesiology; artificial intelligence; blood loss prediction;
ChatGPT; gynecology; total abdominal hysterectomy

0ZET

Amac: Perioperatif kan kaybinin dogru tahmini, total abdominal his-
terektomi (TAH) sonuglarini optimize etmek icin kritik 5Sneme sahip-
tir. Klinik uzmanlar tarafindan yapilan geleneksel tahmin yéntemleri
dznel olup degiskenlige yatkinken, yapay zeké (YZ) veri odakli bir
alternatif sunma potansiyeline sahiptir. Bu calisma, TAH sirasinda
anestezistlerin, jinekologlarin ve ChatGPT4.0 adli YZ algoritmasinin
kan kaybi tahmin dogrulugunu karsilastirmay amaglamaktadir.

Gerec ve Yontem: Bu tek merkezli, prospektif gbzlemsel calisma-
da, 2023 yilinda benign durumlar icin TAH geciren 50 hasta deger-
lendirildi. Uterus boyutu, cerrahi siresi ve cerrahin deneyimi gibi
klinik veriler retrospektif olarak toplandi. Katiimci jinekologlar ve
anestezistler, anonimlestirilmis hasta verilerine dayanarak intrao-
peratif kan kaybini tahmin etti. Tahminler, ChatGPT4.0’in sonuglari
ve gercek kaydedilmis kan kaybi ile karsilastirilarak hafif, orta ve
siddetli kanama seviyelerine gére kategorize edildi. Verilerin dagili-
mina uygun istatistiksel testler kullanilarak duyarlilik, pozitif prediktif
deger ve genel dogruluk analiz edild.

Bulgular: Anestezistler, orta siddetli kanama tahminlerinde Ustinlik
saglayarak en yliksek genel dogrulugu (%40) elde etti. Jinekologlar
tlim kategorilerde orta dlizey performans sergileyerek %38 dogruluk
sagladi. ChatGPT4.0, genel dogruluk acisindan en diistik performan-
sI (%34) gdsterdi ancak siddetli kanama tahminlerinde (%37.5 pozitif
prediktif deger) klinisyenlerden daha iyi sonug verdi. Klinisyen tahmin-
lerindeki degiskenlik, 6znel tahminin zorluklarini ortaya koyarken, YZ
tahminleri tutarliik sergilemis ancak sinirll bir kesinlik géstermistir.

Sonuc: Yapay zeka, ozellikle siddetli vakalar icin objektif kan kaybi
tahmini saglamada vaat sunmaktadir. Bununla birlikte, mevcut per-
formansi cogu senaryoda klinisyen tahminlerinin gerisinde kalmak-
ta olup, algoritmanin daha fazla iyilestirilmesi ve klinik is akislarina
entegrasyonu gerekmektedir. Gelecek arastirmalar, uzun vadeli
dogrulama ve YZ’nin benimsenmesindeki etik zorluklarin ele alin-
masina odaklanmalidir.

Anahtar Kelimeler: yapay zeka; anesteziyoloji; kan kaybi tahmini; ChatGPT;
Jinekoloji; total abdominal histerektomi
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Introduction

Background

Hysterectomy is among the most frequently performed
gynecologic surgeries worldwide, providing definitive
treatment for a variety of benign and malignant uterine
conditions. In the United States alone, hysterectomy re-
mains the most common non-pregnancy-related major
surgery for women, with over 600,000 procedures per-
formed annually’. Despite its effectiveness in addressing
uterine pathologies, TAH is associated with significant
risks, including surgical site infections, vaginal cuff de-
hiscence, venous thromboembolism, injury to adjacent
organs, and excessive bleeding'* Excessive intraopera-
tive blood loss, defined as greater than 400 mL, is one of
the most critical complications, with average estimated
losses ranging from 300 to 400 mL and severe bleeding
rates reported in up to 16.9% of cases across hospitals®™.
Surgery complicated by significant blood loss leads to
adverse outcomes, including increased rates of transfu-
sion, readmission, reoperation, prolonged hospital stay,
and postoperative morbidity*. Patient and procedure-
specific factors, such as uterine size, surgical duration,
surgical route, and surgeon experience, contribute to
variations in estimated blood loss, emphasizing the need
for quality improvement initiatives*®. Identifying fac-
tors and strategies that improve blood loss prediction
and management remains vital for optimizing patient
treatment and follow-up outcomes.

Accurate prediction of perioperative blood loss is a
critical aspect of surgical planning and patient safety,
influencing intraoperative strategies and postoperative
outcomes. Traditional methods like visual estimation
have inherent limitations, including significant in-
terobserver variability and reliance on subjective judg-
ment. These limitations are evident in studies compar-
inganesthesiologists and surgeons, where differences in
observation angles and clinical focus result in inconsis-
tent and often inaccurate blood loss estimates’. Recent
advancements in artificial intelligence (AI), specifically
machine learning (ML), have introduced innovative
methods to predict surgical outcomes, including peri-
operative blood loss. A notable study applied a random
forest algorithm to predict blood loss in orthognathic
surgery and demonstrated a strong correlation between
predicted and actual blood loss. The model achieved
an average deviation of only 7.4 mL from actual val-
ues, with a standard deviation of 172.3 ml". This high-
lights the potential of ML to address the limitations
of traditional estimation methods, offering a more
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objective and data-driven approach to risk stratifica-
tion and clinical decision-making. While ML-based
predictions have been explored in orthognathic and
other surgical fields, their application to gynecologic
surgery, particularly TAH, remains underexplored.

Objectives

This study aimed to evaluate the accuracy of anesthesi-
ologists” and gynecologists’ blood loss estimates for the
TAH procedure according to individual risk factors and
physicians’ personal experiences in our retrospective study
cohorts by comparing them with the ML algorithm of
ChatGPT4.0 with real-world data. By bridging the gap
between traditional clinical observation and Al-driven
prediction, this research seeks to enhance patient manage-
ment in gynecologic surgery and provide a foundation for
integrating Al tools into routine clinical practice.

Material and Methods

Study design

This prospective, single-center observational cohort
study was conducted to evaluate the accuracy of blood
loss predictions made by anesthesiologists, gynecolo-
gists and ChatGPT4.0 for patients undergoing TAH
for benign indications. The study involved a retrospec-

tive cohort of 50 patients who underwent TAH at our
hospital in 2023.

Ethics approval and consent to participate

The study was conducted after receiving approval from
our tertiary referral hospitals’ Clinical Investigations
Ethics Committee on December 10, 2024 (Ethics num-
ber: KAEK-11/30.10.2024.221), by the principles of the
Declaration of Helsinki. Due to the study’s retrospective
nature, no additional consent was obtained from the par-
ticipants in the study cohort. However, all patients pro-
vided written informed consent upon admission for using
their clinical records in scientific research, with a guaran-
tee of anonymity, as approved by the local ethics commit-
tee. Participating physicians, including gynecologists and
anesthesiologists, voluntarily provided their blood loss
predictions after giving electronic consent. Predictions
were based on anonymized clinical data without access to
the actual intraoperative outcomes.

Setting

The study was carried out at our hospital’s Gynecology
and Obstetrics Department. Data collection of TAH
was performed retrospectively using clinical records
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ChatGPT hit I'll give you retrospective anonymized data of 50 patients. All patients had an operation &

»my. Il give you a table of patients’ age, number of previous abdominal

). operation indicath

in om3 (mi),

experience (in years). | want you analyze the data anc

patient. If you estimate the drop of 0 to 0,99 md/d! ¢

1,99mg/dl give a score of = 1. i you estimate more

08

ormal uterine bleeding, adenomyosis
5, operation times (in minutes) and surgean

i estimate the hemoglobin drop (mg/dl) of each

jive a score = 0, if you estimate a drop of 1 to

then 2mg/dl give a score = 2

311101
352001
2601 01
264001
2401 00
3001 00
332001
0 351001
3353011
244001
253001
299010
253001
0 297001
293001
4266001
296001
4284001
253010
3711 0

Jata in text form
bin (Hb) drop based

s as per the given criteria,

start by preparing the dataset for analys

167 2 185 2
84 2193
1351 2 160 2
1223 2 110 10
1418 2 2052
14752 2153
972 1 110 2
602 2 100 2
125 2 310 4
1019 280 2
466 2 110 2
380 2 195 2
362 2 130 10
155 2 125 2
523 1 230 4
1251155 6
483 2 100 10
1087 295 10
120 1 165 10
1401 2170 2

I'll now analyze the dataset and create an estimation

on the parameters provided. Then I'll assign the

sis.

Summary of the Scores:
* Score 0 (Hemoglobin drop of 0 to 0.99 mg/dl): 11 patients
» Score 1 (Hemoglobin drop of 1 to 1.99 mg/dl): 29 patients
* Score 2 (Hemoglobin drop greater than 2 mg/dl): 10 patients

This categorization is based on a combination of the risk factors identified above. If you

specific points you would like me to focus on or refine, feel free to let me know!

have any

Figure 1. a—c. Anonymized data of 50 patients was uploaded to ChatGPT4.0, and Al's predictions of blood loss for each case were recorded and analyzed. A detailed
comment on ChatGPT4.0 is given for the process demanded (a). An anonymized input of 50 cases was uploaded (b). Output of Al was recorded and compared with

the physician’s results (c).

from the first 50 operations performed in 2023.
Predictions of intraoperative blood loss were obtained
through anonymized electronic surveys distributed to
participating physicians, ensuring that all data were
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de-identified. Also, anonymized data from 50 patients
was uploaded to ChatGPT4.0, and AI was asked to
predict the blood loss of each patient in the study co-
hort (Figure 1).




Participants

The study cohort included 50 patients who met the
eligibility criteria: those who underwent TAH for be-
nign indications in 2023, with complete clinical data
available. These data included patient age, number of
previous abdominal surgeries, body mass index (BMI),
indications for surgery, preoperative and postopera-
tive hemoglobin levels (mg/dl), uterine size obtained
from imaging (cm®), preoperative American Society
of Anesthesiologists (ASA) score, total operative time
(min) and the surgeon’s years of experience are collect-
ed and analyzed. (Table S1, supporting information
for full details) Patients undergoing TAH for malig-

nant conditions were excluded from the study.

Variables

The primary outcome of interest was the accuracy of
the blood loss predictions compared to the recorded
intraoperative blood loss of retrospective real-world
data. Predictor variables included patient age, BMI,
operative indication, uterine size calculated from pre-
operative ultrasonographic imaging, ASA score, total

operative time, and surgeon experience in years*®.

Data sources and measurement

Data were obtained from hospitals’ digital archives and
anonymized surveys. The accuracy of predictions was
assessed by comparing the predicted blood loss from
the physicians and ChatGPT4.0 with the recorded
intraoperative blood loss documented in the patient’s
medical records.

Bias

Efforts were made to address potential biases by ano-
nymizing participants and patient data and ensuring
predictions were made without knowledge of actual
outcomes. Reducing the study cohort to one year be-
fore the survey minimized recall bias.

Study size

The sample size was calculated using G*Power software,
referencing prior research on predictive models for sur-
gical outcomes'""2. With an alpha level of 0.05, an effect
size 0f 0.495, and a statistical power of 95%, the required
sample size was determined to be 46 patients. To im-
prove reliability, 50 patients were included in the survey.
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Quantitative variables

Uterine volume was calculated using the formula:
Ultrasound length (cm)=2.94 + 0.75 x Pathology
length (cm), highlighting the reliability of ultrasound
as a predictive tool for pathological dimensions".
Blood loss was estimated in mL, and corresponding he-
moglobin (Hb) decreases were categorized into three
groups based on clinical thresholds and prior literature.
Excessive intraoperative blood loss, defined as >400 mL,
typically correlates with an approximate 1 mg/dL drop
in Hb. This threshold was used to delineate the first cat-
egory, 0-0.99 mg/dL, representing mzild or no significant
blood loss*. Further, studies suggest that blood losses ex-
ceeding 800—1000 mL are associated with a Hb drop
of approximately >2 mg/dL. Thus, the second category,
1.00—1.99 mg/dL, was chosen to reflect moderate blood
loss, and the third category, >2 mg/dL, captures cases of
severe blood loss. This categorization was selected to align
with practical clinical decision-making, particularly the
thresholds for interventions such as autologous blood
reinfusion or ordering bank blood'. By basing the Hb
categories on these clinical correlations, the question-
naire allows for the stratification of blood loss severity
and its impact on postoperative management, providing
a standardized framework for analysis.

Statistical methods

The Shapiro-Wilk test was used to assess the data’s dis-
tribution. A one-way ANOVA test was used for com-
parisons among three independent normally distribut-
ed groups, whereas the Kruskal-Wallis test was applied
for non-normally distributed groups. Variables with a
normal distribution are reported as mean + standard
deviation, while non-normally distributed data are pre-
sented as median (minimum-maximum). Categorical
variables were compared using the chi-square test, with
results expressed as numbers and percentages.

The performance of bleeding predictions was evaluat-
ed using a 3x3 confusion matrix, and positive predic-
tive values, sensitivities (recall) and overall accuracies
were calculated to assess prediction accuracy®. These
metrics were computed for each bleeding severity cate-
gory-mild, moderate, and severe-based on the median
predictions made by gynecologists, anesthesiologists,

and ChatGPT4.0.

All statistical analyses were conducted with IBM
Statistical Package for Social Sciences (SPSS) program
version 26.0, and a P-value of less than 0.05 was consid-
ered statistically significant.

Kafkas J Med Sci 2025; 15(1):96-103
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Results

Participants

The demographic and clinical characteristics of the pa-
tient cohort (n=50) are presented in Table 1. The mean
age of the patients was 46.14+5.52 years. Previous ab-
dominal surgery had a median value of 1.0. The mean
BMI was 29.36+4.07 kg/m* The mean uterine size
was 625.70+£620.41 mL, and the mean operation time
was 141.80+52.36 minutes. Surgeon experience was
reported as a median of 4.0 years. The surgical indica-
tions were distributed as follows: 10 (20.0%) patients
underwent surgery due to abnormal uterine bleeding

(AUK), 7 (14.0%) for adenomyosis, and 33 (66.0%)

for fibroids. American Society of Anesthesiologists
(ASA) scores were distributed as 24.0% (n=12) with
a score of 1, 68.0% (n=34) with a score of 2, and 8.0%
(n=4) with a score of 3. The mean preoperative hemo-

globin level was 10.39+0.94 mg/dL.

Descriptive data
This study compared the bleeding prediction ac-

curacy of gynecologists, anesthesiologists, and
ChatGPT4.0 during total abdominal hysterectomy.
Bleeding predictions were categorized into three lev-
els: mild bleeding (0-0.99 mg/dL), moderate bleed-
ing (1-1.99 mg/dL), and severe bleeding (>2 mg/dL)
(Table 2).

Table 1. Analysis of retrospective study cohort demographic data of 50 elective total abdominal hysterectomy patients in 2023 according to their

postoperative hemoglobin drop levels

Mild or no significant blood loss

Moderate blood loss

Severe blood loss

Demographic data (0—0.99 mg/dL) (n=18) (1.00-1.99 mg/dL) (n=19) (=2 mg/dL) (n=13) P value
Age (years) 47.27+5.08 45.05+6.18 46.15+5.14 0.48
Pr. Abd. surgery (n) 0.00 (0.00-1.00) 1.00 (0.00-1.00) 1.00 (0.00-1.00) 0.11
BMI (kg/m?) 27.76+3.54 29.62+3.69 31.17+4.70 0.06
Uterine size (ml) 685.61+629.53 520.73+464.34 696.15+811.57 0.65
Op. time (min) 135.00+37.37 146.57+67.00 144.23+48.68 0.79
Surgeon exp. (years) 3.50 (2.00-10.00) 7.00 (1.00-10.00) 3.00 (1.00-9.00) 0.26
Indication Ab. uterine bl. 2 (20%) 4 (40%) 4 (30.8%) 0.35
Adenomyosis 3(42.9%) 4 (57.1%) 0(0.00%)
Ut. fibroid 13 (39.4%) 11 (33.3%) 9 (69.2%)
ASA score 1 4 (33.3%) 4 (33.3%) 4 (33.3%) 0.27
2 13 (38.2%) 13 (38.2%) 8 (23.5%) 0.64
3 1 (25.0%) 2 (50.0%) 1 (25.0%) 0.42
Preop. Hb (mg/dl) 10.03+0.85 10.48+0.89 10.76+1.03 0.09

The Shapiro-Wilk test was used to assess the data’s distribution. A one-way ANOVA test was used for comparisons among three independent normally distributed groups, whereas the Kruskal-Wallis test was
applied for non-normally distributed groups. Variables with a normal distribution are reported as mean =+ standard deviation, while non-normally distributed data are presented as median (minimum-maximum).

Categorical variables were compared using the chi-square test, with results expressed as numbers and percentages.

Ab. uterine bl.: Abnormal uterine bleeding, ASA: American Society of Anesthesiologists, BMI: Body mass index, kg/m? kilograms per square meter, mg/dl: milligrams per deciliter, min.: Minutes, ml: milliliters, n:

Number, Op. time: Operation time, Pr. Abd. Surgery: Previous abdominal surgery, Preop. Hb: Preoperative hemoglobin, Surgeon exp: Surgeon experience, Ut. Fibroid: Uterine fibroid.

Table 2. Comparison of anesthesiologist’s, gynecologist’s and ChatGPT4.0’s bleeding predictions with 3x3 confusion matrix crosstabulation

Mild or no significant

Moderate blood loss

blood loss (1.00-1.99 mg/dL)  Severe blood loss Positive predictive  Overall
(0-0.99 mg/dL) (n=18) (n=19) (=2 mg/dL) (n=13) value accuracy

Gynecologist’s predictions Mild or no significant 5 (27.8%) 3(15.8%) 4 (30.8%) 41.66% 38%
(median) (n=17) blood loss

Moderate blood loss 11(61.1%) 11 (57.9%) 6 (46.2%) 39.28%

Severe blood loss 2 (11.1%) 5 (26.3%) 3(23.1%) 30.00%
Sensitivity (recall) 27.77% 57.89% 23.07%
Anesthesiologist’s predictions  Mild or no significant 2 (11.1%) 1(5.3%) 1(7.7%) 50.00% 40%
(median) (n=9) blood loss

Moderate blood loss 12 (66.7%) 16 (84.2%) 10 (76.0%) 42.10%

Severe blood loss 4(22.2%) 2 (10.5%) 2 (15.4%) 25.00%
Sensitivity (recall) 11.11% 84.21% 15.38%
ChatGPT4.0’s predictions Mild or no significant 3(16.7%) 5 (26.3%) 3(23.1%) 27.27% 34%

blood loss

Moderate blood loss 13 (72.3%) 11 (57.9%) 7 (53.8%) 35.48%

Severe blood loss 2 (11.1%) 3(15.8%) 3(32.1%) 37.5%
Sensitivity (recall) 16.66% 57.89% 23.07%

The performance of bleeding predictions was evaluated using a 3x3 confusion matrix, positive predictive values.
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Gynecologists (n=17) demonstrated 27.77%, 57.89%,
and 23.07% sensitivity and 41.66%, 39.28%, and
30.00% positive predictive value for mild, moderate
and severe bleeding, respectively, with a 38% overall
accuracy. Anesthesiologists (n=9) performed 11.11%,
84.21%, and 15.38% sensitivity and 50.00%, 42.10%,
and 25.00% positive predictive value for mild, moder-
ate and severe bleeding, respectively, with an overall
accuracy of 40%. ChatGPT4.0 demonstrated a lower
overall accuracy of 34% compared to the other groups
but performed better in predicting severe bleeding
with a sensitivity of 23.07% and 37.5% positive pre-
dictive value. ChatGPT4.0 achieved a sensitivity of
16.66% and 23.07% for mild and moderate bleeding
and a positive predictive value of 27.27% and 35.48%,

respectively.

Discussion

Integrating artificial intelligence (AI) into clinical
practice has shown significant promise but poses no-
table challenges that require careful consideration.
Our study results reveal significant variability in the
prediction accuracy, precision, and recall across the
three groups and bleeding severity levels. While an-
esthesiologists demonstrated high precision in pre-
dicting moderate bleeding but had lower consistency
in predicting mild and severe bleeding, gynecologists
showed moderate performance across all bleeding cat-
egories. Still, they struggled with the precision and
recall of severe bleeding predictions. ChatGPT4.0,
while generally less precise and accurate than the other
groups, achieved the highest accuracy in predicting se-
vere bleeding.

One critical issue in clinical practice is the reliance
on surgeons’ subjective visual estimation, which can
lead to significant underestimation or overestimation
of blood loss, affecting clinical decision-making'.
Similarly, a study cohort of laparoscopic surgeries has
been found to carry risks of underestimating bleed-
ing, emphasizing the need for more reliable quantita-
tive methods". Interestingly, AIs role as an assistive
tool for clinicians presents a nuanced picture. Studies
have shown that while AI systems such as GPT-4 out-
perform clinicians in isolated diagnostic tasks, their
integration as diagnostic aids alongside clinicians has
not consistently improved performance®. This high-
lights the need for further exploration into how clini-
cians can be effectively trained to work with AT sys-
tems and how these tools can be seamlessly integrated
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into workflows. For example, in laparoscopic colec-
tomy, Al systems have shown proficiency in real-time
detection of bleeding events, achieving remarkable
precision'”. Additionally, machine learning in pre-
dicting postpartum hemorrhage has proven effective,
with random forest models yielding high accuracy in
quantitative assessments>’.

Despite the advancements in medical technology,
ethical and legal considerations remain a major bar-
rier to the widespread adoption of Al in clinical prac-
tice. For instance, issues surrounding data privacy, po-
tential biases in AI algorithms, and robust regulatory
frameworks must be addressed to ensure equitable
and responsible use?'. Furthermore, the psychologi-
cal and financial burdens stemming from AI’s unex-
plained algorithm could hinder its acceptance among
patients and clinicians alike, often referred to as the
“black box” problem, raises ethical concerns regard-
ing transparency, patient autonomy, and psychologi-
cal trust™.

Limitations

This study has several limitations that could influence
its outcomes and interpretations. Firstly, relying on
retrospective datasets for analysis introduces inher-
ent biases, including selection bias and inaccuracies
in historical records. While Al-assisted tools demon-
strated promise in diagnostic accuracy, theirefficacy
was evaluated in a controlled environment, which
may not reflect real-world challenges. Additionally,
the ethical implications of the “black box” nature of
Al systems highlight a critical limitation: the diffi-
culty in understanding and validating the reasoning
behind Al-driven decisions, which could undermine
clinician trust and patient autonomy. Lastly, like
the other studies in the literature, this study lacked
long-term validation of Al implementation out-
comes. While promising short-term results were re-
ported, the absence of long-term outcomes remains
an underexplored paradigm of the nature of the ML
algorithms.

Interpretation

The findings of this study underscore the transforma-
tive potential of Al in healthcare, particularly in en-
hancing diagnostic accuracy and supporting objective
clinical decision-making. However, given the study’s
limitations, these results should be interpreted cau-
tiously. While ChatGPT demonstrated significant
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accuracy in hemorrhage prediction, real-time integra-
tion into routine practice requires careful consider-
ation of context, data quality, and clinician training.

Generalizability

Despite the study’s limitations, our findings provide
valuable insights into ChatGPT’s potential in health-
care. To enhance generalizability, future research
should focus on long-term validating AI systems in
varied clinical environments, incorporating diverse
patient populations, and addressing disparities in data
representation in different languages. By doing so,
Al technologies’ broader applicability and equity in

healthcare can be more effectively realized.

Conclusion

In conclusion, while AI holds the potential to revolu-
tionize healthcare by improving diagnostic accuracy,
reducing errors, and optimizing workflows, its integra-
tion into clinical practice must be approached with
caution. A balance must be struck between leveraging
AT’s capabilities and addressing its ethical, practical,
and educational challenges. Future research should fo-
cus on establishing comprehensive ethical guidelines
to ensure that Al is a reliable and transparent partner
in patient care.
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ABSTRACT

Aim: Burnout is a psychological condition resulting from prolonged
exposure to workplace stress. This study investigates the relation-
ship between burnout status and the years of professional experi-
ence among academic staff working at Pamukkale University.

Material and Methods: This single-center retrospective study
included and investigated academic staff working at Pamukkale
University between 2016 and 2017. Participants were divided into
1-9 years (Group 1, n=119) and 10+ years of professional tenure
(Group 2, n=89). The demographic and work-related characteris-
tics of the academic staff, including age, gender, weekly course
load, and daily standing and seated work requirements, were re-
corded. Maslach Burnout Inventory (MBI) was utilized to evaluate
burnout levels, and the Perceived Stress Scale was used to assess
academic staff’s perceived stress levels.

Results: The mean years of professional tenure in the academic
staff were 3.73 in Group 1 and 18.74 in Group 2 (p=0.001). The
mean age was 28.51 years in Group 1 and 43.55 years in Group
2 (p=0.001). When the groups’ burnout state was analyzed, the
emotional exhaustion and depersonalization domains of the MBI
did not differ between groups (p>0.05). However, the personal
accomplishment domain was significantly higher in Group 1
(p=0.001). An increase in Perceived Stress Scale score (3=0.569,
p=0.001) and male gender (=0.179, p=0.020) had an increasing
effect, whereas an increase in daily sitting work time (3=-0.193,
p=0.001) had a decreasing impact on MBI total score.

Conclusions: Reducing workloads can significantly increase the
sense of personal accomplishment, especially over ten years of
professional tenure. Academic staff with 1-9 years of tenure could
benefit from supportive initiatives designed to avoid the complexi-
ties of academic promotion. Implementing mentoring programs
may improve coping mechanisms, especially among male aca-
demic staff, who report being more vulnerable to burnout.

Key words: professional burnout; universities; workload; gender

0ZET

Amac: Tukenmislik, isyeri stresine uzun stire maruz kalmaktan kay-
naklanan psikolojik bir durumdur. Bu calismanin amaci, Pamukkale
Universitesi’ndeki akademik personelin mesleki deneyim yillarina
gére tikenmislik durumlar arasindaki iliskiyi arastirmaktir.

Gerec ve Yoéntem: Bu tek merkezli retrospektif calismaya 2016-
2017 yillan arasinda Pamukkale Universitesinde calisan akade-
mik personel déahil edildi ve incelendi. Katimcilar 1-9 yil (Grup 1,
n=119) ve 10+ yil (Grup 2, n=89) mesleki gbrev slirelerine gére
aynidi. Akademik personelin yas, cinsiyet, ortalama mesleki gérev
stresi, haftalik ders ylki ve glnlik ayakta ve oturarak calis-
ma gereklilikleri gibi demografik ve isle ilgili 6zellikleri kaydedildi.
Akademik personelin tlikenmislik diizeylerini degerlendirmek icin
Maslach Tiikenmislik Envanteri (MBI) ve algilanan stres dlizeylerini
degerlendirmek icin Algilanan Stres Olcedi kullanildl.

Bulgular: Akademik personelin ortalama mesleki gérev yili
Grup 1°de 3,73 ve Grup 2°'de 18,74’tli (p=0,001). Yas ortalamasi
Grup 1’de 28,51 yil, Grup 2°’de 43,55 yildi (p=0,001). Gruplarin
tikenmislik durumlari incelendiginde, MBI’nin duygusal tlikenme
ve duyarsizlasma alanlan gruplar arasinda farklilik saptanmadi
(p>0,05). Ancak, kisisel basari alt baslhgi Grup 1°de anlamli sekil-
de daha yiiksekti (p=0,001). Algilanan Stres Olgedi puani artisi
(B=0,569, p=0,001) ve cinsiyetin erkek olmasi (3=0,179, p=0,020)
artirici; glinliik oturarak ¢calisma stresi artisi (3=-0,1983, p=0,001) ise
MBI toplam puani tizerinde azaltici etkiye sahipti.

Sonuc: Is yiikiiniin azaltiimasi, ézellikle on yildan fazla gérev stire-
si olanlarda kisisel basari hissini 6nemli éigtide artirabilir. Gérev
stiresi 1-9 yil arasinda olan akademik personel, akademik terfinin
karmasikligini 6nlemek icin tasarlanan destekleyici girisimlerden
faydalanabilir. Mentorluk programlarinin uygulanmasi, 6zellikle
tikenmislige karsi daha hassas olduklarini bildiren erkek akade-
mik personel arasinda basa ¢ikma mekanizmalarini gelistirebilir.

Anahtar kelimeler: mesleki tiikenmislik; (iniversiteler; is yiikii; cinsiyet
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Introduction

Burnout, a term used to describe a type of stress re-
sponse or tension, is defined as a syndrome of emo-
tional exhaustion and cynicism about one’s work in re-
sponse to chronic organizational stressors'. According
to Maslach, burnout syndrome involves a complex
process of emotional exhaustion, depersonalization,
and loss of personal accomplishment®. As burnout
progresses, individuals may perceive inadequacy in
performing their job responsibilities and delivering
services effectively’. The implications of burnout syn-
drome can be profound, displaying attendance issues
and decreased job satisfaction, ultimately leading to a

decline in work-related performance?.

Academic professionals encounter numerous career
challenges, particularly in teaching, supervision, and
counseling. Pursuing scientific research and the im-
perative to publish can further exacerbate the pres-
sures associated with academic workloads®. Demirbatir
and Ergiir® assert that the levels of burnout and stress
within the academic community significantly impact
the quality of education, contributions to the aca-
demic discipline, and innovative capacity. A study by
Watts and Robertson’ highlighted that burnout and
job-related stress levels among university academicians
are comparable to those experienced by healthcare per-
sonnel. Furthermore, Holmes et al.? identified that the
prevalence of burnout syndrome among university aca-
demics ranges between 9 and 23.8%.

Burnout is not exclusive to the latter stages of one’s
career; it can emerge throughout an individual’s pro-
fessional trajectory’. Work overload can potentially
deplete an individual’s emotional resources, leading to
physical and mental exhaustion and a decline in pro-
fessional efficacy®. Prior research has indicated that
social, demographic, and work-related variables may
significantly influence the experiences of academics,
revealing that younger, single, and childless individuals
may encounter higher levels of occupational burnout
compared to their married, older, or more experienced
counterparts'®!!. While age and tenure in the profes-
sion have not been identified as significant predictors
of burnout'?, a discernible relationship exists between
individual characteristics, such as age and marital
status, and emotional burnout”. The emergence of
burnout syndrome may be exacerbated by increased
professional tenure; therefore, further investigation is
warranted to elucidate the correlation between aca-
demic workload and burnout’. This study investigates
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the relationship between burnout status and years
of professional experience among academic staff at
Pamukkale University.

Material and Methods

Study Design

This single-center retrospective study included academ-
ic staff working at Pamukkale University between 2016
and 2017, whose evaluation forms were fully complet-
ed. Mus Alparslan University Scientific Research and
Publication Ethics Committee confirmed the study’s
ethical approval (163406-2024/10/46). Informed
consent was obtained from all academic staff included
in the study. The study was carried out under the prin-
ciples of the Declaration of Helsinki.

Study Sample

The inclusion criteria within the study’s scope were as
follows: a minimum of 6 months of employment at
Pamukkale University, the ability to speak and under-
stand the Turkish language, and a voluntary decision
to participate in the study. Exclusion criteria included
non-local academic staff with temporary assignments
from other universities, those who had left or retired
from Pamukkale University, and foreign national ac-
ademics. The study population consisted of 1490 aca-
demic staff at Pamukkale University who met these cri-
teria. Within the scope of the study, 1490 academic staff
members from the different faculties were informed,
and the academic staff who volunteered to participate
filled out the questionnaires. 221 academic staff work-
ing at Pamukkale University participated and filled out
the questionnaires. Two participants were excluded due
to temporary assignments from other universities. The
questionnaires of eleven participants were excluded be-
cause they were not filled out. Finally, the data of 208
academic staff whose evaluation forms were complete
were analyzed. The participants were divided into two
groups according to their professional tenure: Group 1
(0-9 years, n=119) and Group 2 (10+ years, n=89), as
shown in the flow chart of the study (Figure 1).

Outcome Evaluations

The demographic characteristics of the academic staff,
containing a range of variables such as mean years of
professional experience, academic title, departmental
affiliation, age, body mass index (BMI), gender, mari-
tal status, weekly course load, daily standing and seated

Kafkas J Med Sci 2025; 15(1):104-111
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Academic staff volunteers
participated in working at
Pamukkale University

(n=221)

-Two participants were excluded
due to temporary assignments
from other universities.

-The questionnaires of eleven
participants were excluded
because they were not fully filled
out.

Academic staff whose
evaluation forms were
complete

(n=208)

Group allocation according
to academic staff's
professional tenure

Group 1 Group 2
(0-9 years of (10+ years of
profession) profession)

(n=119) (n=89)

Figure 1. Flow chart of the study.

work requirements (in hours), and engagement in reg-
ular physical exercise were recorded. In addition, the
study utilized the Maslach Burnout Inventory (MBI)
to evaluate burnout levels and the Perceived Stress
Scale to assess participants’ perceived stress levels.

Maslach Burnout Inventory

The MBI is a 5-point Likert scale with 22 items: nev-
er, very rarely, sometimes, most of the time, and always.
The MBI consists of three sub-dimensions. These are
emotional exhaustion, depersonalization, and personal
accomplishment. The emotional exhaustion subscale
defines feeling exhausted and overwhelmed by one’s job
or work and consists of 8 items. The depersonalization
subscale establishes the person’s behavior towards those
he/she serves in an emotionally deprived way, without
considering that individuals are unique beings, and con-
sists of 6 items. The personal achievement subscale de-
fines feelings of competence and success in working with
people and consists of 8 items. Burnout in the individ-
ual is characterized by high emotional exhaustion and
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depersonalization, with low-level personal accomplish-
ment'. The group’s burnout levels were defined as low,
medium and high according to an earlier study design™.

Perceived Stress Scale

The Perceived Stress Scale consists of 14 items and is
designed to measure the extent to which certain situ-
ations in an individual’s life are perceived as stressful.
Participants rate each item on a 5-point Likert-type
scale ranging from never (0) to very often (4). The 7
items with positive statements are reverse-scored. The
lowest score that can be obtained from the Perceived
Stress Scale is 0, and the highest score is 56'.

Statistical Analysis

The IBM Statistical Package for Social Sciences (SPSS)
version 27 (IBM, Armonk, NY, USA) program
was used to analyze the data obtained statistically.
Continuous variables are expressed as mean * stan-
dard deviation, and categorical variables as numbers
and percentages. The Kolmogorov-Smirnov test was
used to test the normality of the variables analyzed.
The Pearson Chi-square test was used to analyze cate-
gorical data. The Independent samples z-test was used
to determine differences between groups for data fit-
ting the normal distribution and the Mann-Whitney U
test for data not fitting the normal distribution. Linear
regression analysis was used to determine the factors
influencing the burnout score of the academic staft. For
all statistics, p<0.05 was accepted as significant, and all
results were expressed with 95% confidence intervals.

Results

The comparison of the groups’ demographic data s pre-
sented in Table 1. The mean age was 28.5143.10 years
in the Group 1 and 43.55+7.26 years in the Group 2
(p=0.001). The BMI was 23.75+3.46 kg/m?* in Group
1 and 25.68+4.26 kg/m*in Group 2 (p=0.001). Of the
academic staff in Group 1, 47 (39.5%) were married,
70 (58.8%) were single, and 2 (1.7%) were divorced,
whereas in Group 2, 75 (84.3%) were married, 8 (9%)
single and 6 (6.7%) divorced (p=0.001).

Group 1 consisted of 4 lecturers (3.4%), 108 research
assistants (90.8%), 6 doctor lecturers (5%), and 1 asso-
ciate professor (0.8%). The academic staft’s institutes
were 35 (29.4%) in the School of Medicine, 21 (17.6%)
were Faculty of Dentistry, 17 (14.3%) were Faculty
of Physiotherapy and Rchabilitation, 14 (11.8%)



Table 1. The demographic characteristics of the groups
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Group 1 (n=119)

Group 2 (n=89)

Mean = SD Mean + SD t p
Age (year) 28.51 +3.10 43.55+7.26 t=-18.312 0.001
BMI (kg/m?) 23.75 + 3.46 25.68 + 4.26 t=-3.598 0.001

n (%) n (%) 4

Gender
Female 50 (42) 47 (52.8) 2.383 0.123
Male 69 (58) 42 (47.2
Marital status
Married 47 (39.5) 75 (84.3) 54.515 0.001
Single 70 (58.8) 8(9
Divorced 2(1.7) 6(6.7)
Regular exercise
Yes 58 (48.7) 61(51.3) 1.413 0.235
No 36 (40.4) 53 (59.6)
Smoking
Yes 21 (17.6) 19 (21.3) 0.449 0.503
No 98 (82.4) 70 (78.7)

SD: Standard deviation; BMI: Body mass index; kg: kilogram; m: meter
t: Student t-test

Table 2. Work-related characteristics, burnout state, and the perceived stress level comparison of the groups

Group 1 (n=119)

Group 2 (n=89)

Mean + SD Mean + SD Yz p
Years in profession 3.73+231 18.74 + 7.54 t=-18.140 0.001
Weekly course (hour) 1.71£4.75 19.60 + 10.46 z=-11.145 0.001
Daily seated working (hour) 6.12 +£2.35 482+ 211 t=4.127 0.001
Daily standing working (hour) 2.28 +1.86 3.78 210 t=-5.423 0.001
Perceived stress scale 25.49 +7.30 24.61 +7.62 t=0.841 0.401
cep Emotional exhaustion 10.39 £5.13 9.88 +6.32 t=0.623 0.534
§ § 2 Depersonalization 7.46 + 3.54 6.95 + 3.07 t=1.078 0.282
é g “E’ Personal accomplishment 12.31 +4.08 9.73 £ 3.46 t=4.818 0.001
Total score 30.11+8.78 26.57 +9.53 t=2.270 0.006
n (%) n (%) 4
Burnout state
Low 62 (52.1) 67 (75.3)
Medium 54 (45.4) 20 (22.5) 11.937 0.003
High 3(2.5) 2(2.2)

SD: Standard deviation
t: Student t-test; z: Mann-Whitney U test

were Engineering Faculty, 11 (9.2%) were Faculty of
Economics and Administrative Sciences, 8 (6.7%) were
Faculty of Education, 5 (4.2%) were Faculty of Science
and Literature, 5 (4.2%) were Faculty of Divinity, 2
(1.7%) were Faculty of Sport Sciences, and 1 (0.8%)
were Faculty of Health Sciences.

Group 2 consisted of 20 lecturers (22.5%), 8 research
assistants (9%), 22 doctor lecturers (24.7%), 26 associ-
ate professors (29.2%), and 13 professors (14.6%). The
academic staff s institutes were 19 (21.3%) in the School
of Medicine, 15 (16.9%) were Faculty of Economics
and Administrative Sciences, 13 (14.6%) were Faculty
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of Science and Literature, 10 (11.27%) were Faculty
of Sport Sciences, 8 (9%) were School of Foreign
Languages, 7 (7.9%) were Faculty of Physiotherapy and
Rehabilitation, 5 (5.6%) were Faculty of Education, 4
(4.5%) were Faculty of Dentistry, 3 (3.4%) were Faculty
of Technology, 3 (3.4%) were Faculty of Health Sciences,
and 2 (2.2%) were Faculty of Divinity.

The comparison of the groups” work-related charac-
teristics, burnout state, and perceived stress level were
presented in Table 2. The mean years of profession
in the academic staff was 3.73+2.31 in Group 1 and
18.74+7.54 in Group 2 (p=0.001). The mean week-
ly course hours in the academic staft were 1.71+4.75
in Group 1 and 19.60+10.46 in Group 2 (p=0.001).
Daily seated work in the academic staff was 6.12+2.35
in Group 1 and 4.82+2.11 in Group 2 (p=0.001).
Daily standing working in the academic staff was
2.28+1.86 in the Group 1 and 3.78+2.10 in the Group
2 (p=0.001). Perceived stress scores did not differ be-
tween groups as the scores were 25.4947.30 in the
Group 1 and 24.61+7.62 in the Group 2 (p=0.401).
When the groups” burnout state was analyzed, the
emotional exhaustion subscale scores were 10.39+5.13
in Group 1 and 9.88+6.32 in Group 2 (p=0.534). The
depersonalization subscale scores were 7.46+3.54 in
the Group 1 and 6.95+3.07 in the Group 2 (p=0.282).
Personal accomplishment subscale scores, however,
were significantly higher in Group 1 as 12.314+4.08 and
9.7343.46 in Group 2 (p=0.001). Total MBI scores
were 30.1148.78 in the Group 1 and 26.5749.53 in
the Group 2 (p=0.006). The group’s burnout states
of academic staff were 62 (52.1%) were low level, 54
(45.4%) were medium level, and 3 (2.5%) were high
level of burnout in Group 1 whereas 67 (75.3%) were
low level, 20 (22.5%) were medium level, and 2 (2.2%)
were high level of burnout (p=0.003).

Table 3. Factors (variables) affecting Maslach Burnout Inventory total score

The linear regression analysis revealed that variables
such as gender, mean years of profession, Perceived
Stress Scale score, weekly course hours, daily standing
and seated work status (in hours) were significant-
ly effective in predicting the total score of the MBI
(AR?=41.8, p<0.001). In examining the influence of
these variables on the MBI total score, it was deter-
mined that the Perceived Stress Scale score, gender
(male), and daily seated work hours had significant
effects (p<0.05). Conversely, the remaining variables
did not show a significant impact (p>0.05). When
comparing the magnitude of statistically significant
variables related to the MBI total score, the follow-
ing results were observed: Perceived Stress Scale
score ($=0.569, p=0.001), daily seated work hours
(8=-0.193, p=0.001), and gender (male) (4=0.179,
p=0.020). The results of the linear regression analysis
indicated that increases in Perceived Stress Scale score
and male gender contributed positively to the total
score of the MBI. However, the increase in the daily
seated work hours had a decreasing effect.

Discussion

This investigation reveals that burnout levels, specifi-
cally in personal exhaustion and depersonalization, are
comparable across both groups, with the 1-9 years of
professional staff demonstrating a higher sense of per-
sonal accomplishment. Additionally, a medium level
of burnout was more prevalent among academic staft
with 10+ years of experience. In contrast, a low level
of burnout was predominantly observed in the group
with 1-9 years of experience. Interestingly, perceived
stress scores did not differ significantly across the
groups, suggesting a potential disconnect between ob-
jective workload and subjective stress experiences. The
regression analysis identified three significant factors

AR? F B t p value
0.418 25.755 <0.001
Perceived stress scale score 0.569 10.583 0.001
Gender (male) 0.179 3.328 0.001
Weekly course hours -0.107 -1.467 0.144
Mean years of profession -0.126 -1.855 0.065
Daily standing work -0.160 -1.843 0.067
Daily seated work -0.193 -2.348 0.020

p value: Linear regression analysis results, AR?: Additional variance rate, F: Model significance test, B: Regression coefficient, t: t test statistics
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affecting burnout: higher perceived stress scores and
being male are linked to increased burnout, while in-
creased daily seated work hours are associated with
lower burnout levels.

Burnout is conceptualized as a psychological syn-
drome that arises from prolonged exposure to chron-
ic interpersonal stressors within the workplace'”. The
implications of elevated burnout levels are signifi-
cant, manifesting as lowered motivation, diminished
job satisfaction, and an escalation in turnover rates,
thereby contributing to a challenging organizational
environment'®. Prior research has identified several
factors that influence burnout among academic staff,
including the male gender, high-stress levels, physical
job requirements, excessive workloads, inadequate job
structure, and the lack of formal mentoring”*. In a
study conducted by El Mouedden et al.', the burnout
levels among academic staff were assessed, revealing
that 28.9% experienced low levels of burnout, 24.2%
reported moderate levels, and a significant 46.9% in-
dicated high levels of burnout. In this study, academ-
ic staff with 10+ years of profession exhibited higher
weekly teaching hours and more daily standing work,
while 1-9 years of academic staff reported greater daily
seated work. However, both groups had similar male/
female gender distributions and perceived stress lev-
els. Our findings corroborate these previous studies,
demonstrating that male gender, clevated stress lev-
els, and increased work demands predict heightened
burnout scores among academic staff. Furthermore,
our analysis of academic staff with varying lengths of
professional tenure revealed that those with 1-9 years
of experience reported burnout levels of 52.1% at low,
45.4% at medium, and 2.5% at high levels. Conversely,
those with 10 or more years of experience exhibited
burnout levels of 75.3% at low, 22.5% at medium, and
2.2% at high levels. Our research indicates that male
academic staff tend to experience higher levels of burn-
out than their female counterparts, likely due to work-
place stressors and the physical demands of their roles.

Emotional exhaustion can stem from various sources,
including prolonged stress, overwhelming responsibili-
ties, and alack of adequate support systems. Individuals
experiencing emotional exhaustion often exhibit a no-
ticeable decline in energy levels and may feel persistent-
ly fatigued®*. This state of emotional depletion can lead
to heightened sensitivity and an increased intolerance
for social interactions, making it challenging to en-
gage with others. As a result, they may withdraw from

109

social situations, feeling overwhelmed by the demands
of personal or professional relationships®. Recent re-
search has indicated that burnout levels among aca-
demic staff tend to be relatively low to moderate across
various university faculties?®?. These studies indicate
that while academic roles are demanding, supportive
colleagues, collaborative initiatives, and a sense of ful-
fillment help alleviate burnout among faculty mem-
bers. Our results on the emotional exhaustion domain
of the MBI demonstrated that groups have compara-
ble scores, which suggests this outcome stems from
similar workloads from environmental factors, coping
mechanisms, and potential expectations of academic
promotions. Those affected might find it difficult to
concentrate or feel detached, exacerbating feelings of
isolation and frustration. To cope with emotional ex-
haustion, it is essential to prioritize self-care, establish
boundaries, and seck support, whether through profes-
sional help or by confiding in trusted friends and fam-
ily. Recognizing the signs of emotional exhaustion and
taking proactive steps can foster recovery and improve
the overall well-being of the academic staff.

Depersonalization is a dimension of burnout that
leads individuals to interact with others in a callous,
detached, and emotionally hardened manner, resulting
in negativity, irritability, and loss of idealism®. Those
experiencing depersonalization may display negative
or inappropriate behaviors, behaving unemotionally
and carelessly toward people with interactions. This
may lead to a vicious circle by affecting the perception
of stress and burnout levels of the people interacting
in the work environment®. Saglam et al.*” reported
significant differences between academicians’ deper-
sonalization levels regarding their years of teaching ex-
perience. Kassim et al.’ investigated academicians and
found that the mean depersonalization score was 7.53
on the MBI. El Mouedden et al." found that the mean
depersonalization score was 9.87 on the professional
burnout scale in academic staff, 28.9% were at a low
level of burnout, 24.2% were moderate, and 46.9% in-
dicated a high level of burnout. Our study findings of
the academic staff on the depersonalization domain of
the MBI was 7.46 in the 1-9 years group, whereas 6.95
in the 10+ years, without superiority to each other.
Our finding showed lower scores in the depersonaliza-
tion domain in both groups and suggests that the years
of the profession may not be influencing the effect on
the depersonalization domain. Other possible reasons
for similar outcomes are the possible similar workload
from environmental factors and coping mechanisms.
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In addition, both samples include a wide range of dis-
ciplines, and the academic staff could develop coping
mechanisms to struggle with burnout.

Previous research has highlighted the personal accom-
plishment domain of the MBI, reporting a mean score
of 34.99, with 36.6% of participants exhibiting a high
level of perceived lack of personal accomplishment'.
Watts and Robertson” conducted a comprehensive
analysis and determined that the normative value for
educators and medical professionals in the person-
al accomplishment domain of the MBI was 33.54.
Furthermore, an earlier study defined a low score in
the personal accomplishment domain as equal to or
less than 16, positing that higher scores correlate with
an enhanced perception of personal accomplishment'.
Additionally, research by Saglam et al.”’ revealed an in-
verse relationship between years of teaching experience
and personal accomplishment, whereby increased ten-
ure correlated with diminished feelings of accomplish-
ment. Our findings align with Saglam et al’s*” findings,
demonstrating that both cohorts under investigation
exhibited significant deficiencies in personal accom-
plishment. Notably, academic staft with over 10 years
of professional tenure reported lower personal accom-
plishment levels than their counterparts with 1 to 9
years of tenure. This finding suggests that new academ-
ic staff’s ambitious desire for advancement may un-
expectedly lead them to underestimate their achieve-
ment. This suggests that striving for promotion in the
academic world may create pressure on individuals and
negatively affect their subjective perception of success.

This study had several limitations. First, non-work-re-
lated stressors, chronic diseases, psychiatric history,
and the socioeconomic status of the academic staff
were not evaluated. Second, we did not assess potential
problems with the institution or faculty management,
possibly related to burnout syndrome. Lastly, the study
could not assess physical activity levels, although this
factor may affect physical and mental well-being.

Conclusion

This study elucidates that reducing course load and,
consequently, heavy workloads can significantly en-
hance the sense of personal accomplishment among
academic staff, particularly those with over ten years of
professional tenure. In contrast, early-career academic
staff may greatly benefit from structured supportive
initiatives designed to assist them in navigating the
complexities and pressures associated with academic
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promotion. Implementing mentorship programs and
targeted professional development opportunities can
improve coping mechanisms, especially among male
academic staff, who have reported a heightened vul-
nerability to burnout. Future research should examine
the longitudinal effects of workplace interventions on
burnout, investigate discipline-specific stressors, and
explore the role of organizational culture in triggering
burnout.
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Inflammatory Prognostic Index Predicts New-Onset
Atrial Fibrillation in Patients After Primary Percutaneous
Coronary Intervention in Patients with ST-Segment
Elevation Myocardial Infarction

Enflamatuvar Prognostik Endeks, ST-Segment Yiikselmeli Miyokard Enfarktiisti Olan Hastalarda
Primer Perkiitan Koroner Girisim Sonrasi Yeni Baslangicli Atriyal Fibrilasyonu Ongériir
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ABSTRACT

Aim: New-onset atrial fibrillation (NOAF) is an independent pre-
dictor of mortality and a strong indicator of poor prognosis fol-
lowing ST-segment elevation myocardial infarction (STEMI). The
Inflammatory Prognostic Index (IPl) is clinically significant in pre-
dicting patient outcomes and serves as a novel inflammatory prog-
nostic marker based on C-reactive protein (CRP), the neutrophil-
to-lymphocyte ratio (NLR), and serum albumin levels. This study
aimed to investigate the relationship between the IPl and NOAF in
patients with STEMI who underwent primary percutaneous coro-
nary intervention (pPClI).

Material and Methods: The population for this retrospective
study consisted of 1.132 consecutive patients diagnosed with
STEMI who underwent pPCl. Out of these, 946 patients were
included in the study sample and were divided into two groups
based on whether they developed NOAF or not.

Results: The study’s primary outcome, that is, IPl was significant-
ly higher in patients with NOAF than in those with No-AF (42.15
(17.6-81.7) vs. 12.77 (5.72-27.01), p<0.001) Univariate logistic re-
gression analysis revealed significant correlations between NOAF;
IPI, LVEF and age. Further analysis of these variables using the mul-
tivariate logistic regression analysis indicated that IPI (Odds Ratio
[OR]: 2.026, 95% confidence interval [Cl]: 1.081-3.799; p=0.028),
LVEF and age were independent predictors for the development
NOAF. Inflammatory prognostic index optimal cut-off value of
>17.5 predicted NOAF with 76% sensitivity and 62.7% specificity
(AUC: 0.740 [95% CI: 0.711-0.768, p<0.0001] (P <0.0001).

Conclusions: This study finds that the IPl independently predicts
NOAF in STEMI patients treated with pPCI.

Key words: inflammatory prognostic index; ST-segment elevation myocardial
infarction; atrial fibrillation

0ZET

Amac: Yeni baslangich atriyal fibrilasyon (NOAF), élimuin ba-
gimsiz bir éngériiclsti ve ST-segment yiikselmeli miyokard en-
farktiisii (STEMI) sonrasi kéti prognozun gicli bir géstergesidir.
Enflamatuvar Prognostik Endeks (IPl), hasta prognozunu tahmin
etmede klinik dneme sahiptir ve C-reaktif protein (CRP), nétrofil-
lenfosit orani (NLR) ve serum alblimin seviyelerine dayali yeni bir
enflamatuvar prognostik belirtec gérevi gértiir. Bu calismanin ama-
ci, STEMI geciren ve primer perklitan koroner girisim (pPCl) geci-
ren hastalarda IPl ve NOAF arasindaki iliskiyi arastirmaktir.

Gerec ve Yéntem: Bu retrospektif calismanin popilasyonu, pPCl
geciren STEMI tarisi almis 1132 ardisik hastadan olusuyordu.
Bunlardan 946 hasta calisma 6rnegine déahil edildi ve NOAF gelis-
tirip gelistirmediklerine gére iki gruba ayrild.

Bulgular: Calismanin birincil ¢iktisi, yani IPl, NOAF’li hastalarda
AF’li olmayanlara kiyasla anlaml derecede yliksekti (42,15(17,6-
81,7)- 12,77 (5,72-27,01), p<0,001). Tek degiskenli lojistik regres-
yon analizi, NOAF, IPI, LVEF ve yas arasinda anlamli korelasyonlar
oldugunu ortaya koydu. Bu degiskenlerin ¢ok degiskenli lojis-
tik regresyon analizi kullanilarak daha ileri analizi, IPI'nin (Olasilik
Orani [OR]: 2,026, %95 gliven araligi [GA]: 1,081-3,799; p=0,028),
LVEF’in ve yasin NOAF gelisimi icin bagimsiz éngériiciler oldugu-
nu gésterdi. IPI’nin >17,5’lik optimum kesme degeri, %76 duyarlilik
ve %62,7 ézglillikle yeni baslangich AF’yi 6ngérdi (AUC: 0.740
[95% ClI: 0,711-0,768, p<0,0001] (P <0,0001).

Sonug: Bu calismanin bulgulan, IPI'nin pPCI ile tedavi edilen
STEMI hastalarinda NOAF’in bagimsiz bir éngériicisl oldugunu
gbstermektedir.

Anahtar kelimeler: enflamatuvar prognostik endeks, ST-segment yiikselmeli
miyokard enfarktiisii, atriyal fibrilasyon
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Introduction

Research indicates that significant inflammation is
a major factor in the onset of new atrial fibrillation
(NOAF) among individuals experiencing acute ST-
elevation myocardial infarction (STEMI)'? The oc-
currence of NOAF, a common outcome of acute
STEM]I, varies between 2.3% and 21%’. NOAF is a
key predictor of mortality and strongly indicates a
poor prognosis after STEMI*. Inflammation plays a
significant role in developing and maintaining NOAF
through myocyte necrosis, fibrosis, and infiltrating
inflammatory markers®. Studies have shown that indi-
viduals with various subtypes of atrial fibrillation (AF)
exhibit higher levels of certain inflammatory markers,
including Interleukin-6 (IL-6) and High-Sensitivity
C-Reactive Protein (Hs-CRP), compared to individu-
als in sinus rhythm’.

A novel hematological biomarker that indicates a pa-
tient’s inflammatory and immunological condition is
the inflammatory prognostic index (IPI), which is cal-
culated by combining the levels of CRP, neutrophil to
lymphocyte ratio (NLR), and serum albumin (ALB)
(IPI=CRPXNLR/ALB)®. Research has shown that
this novel biomarker provides valuable insights into
the prognosis of cancer patients, with elevated lev-
els associated with worse outcomes. However, to our
knowledge, no research has examined the impact of
IPI on the likelihood of patients with STEMI devel-
oping NOAF. Therefore, we investigated the potential
of IPI to predict NOAF in patients with STEMI who
underwent primary percutaneous coronary interven-

tion (pPCI).

Material and Methods

Population and Sample

This retrospective study included a population of
1.132 consecutive patients who were admitted to the
emergency department of a tertiary heart center with-
in 12 hours of the onset of symptoms and underwent
pPCI between January 2019 and December 2023.
Patients were excluded from the study if they were un-
dergoing chemotherapy, had a history of concomitant
inflammatory disorders, had received glucocorticoid
therapy within the past three months, were pregnant
or nursing, were in cardiogenic shock, had undergone
cardiopulmonary resuscitation due to cardiopulmo-
nary arrest, were receiving treatment with a thrombo-
lytic agent, or were referred for emergency coronary
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artery bypass grafting. Additional exclusions included
those with acute or chronic inflammatory diseases,
neoplastic hematologic disorders, immunosuppressive
medication use, major trauma or surgery within the
last three months, missing blood cell count data, severe
liver or kidney dysfunction, or those lost to follow-up.
Ultimately, a total of 946 patients were included in the
study sample. Among these patients, 892 did not pres-
ent with AF, while 54 were identified as having NOAFE.
Patients were categorized into these two groups.
Baseline demographic and clinical characteristics were
gathered from the hospital’s electronic database, and
IPI was calculated for each patient. The study proto-
col received approval from the hospital’s ethics and
research committee and was conducted by the ethical
principles outlined in the Declaration of Helsinki.

Laboratory Tests

The data included laboratory information such as neu-
trophil, lymphocyte, platelet, and hemoglobin counts,
as well as biochemical parameters like serum albumin
and C-reactive protein (CRP). The Inflammatory
Prognostic Index (IPI) was calculated using the follow-
ing formula: CRP x Neutrophil-Lymphocyte Ratio
(NLR) / serum albumin®.

Coronary Angiography and Percutaneous Coronary
Intervention

All patients underwent coronary angiography viaa femo-
ral artery within 90 minutes of admission. They received
300 mg acetylsalicylic acid and a 180 mg oral loading
dose of ticagrelor, 60 mg oral loading dose of prasugrel
or 300 to 600 mg oral loading dose of clopidogrel, if not
suitable for ticagrelor, on admission, as recommended
in the recent European Society of Cardiology myocar-
dial revascularization guidelines’. Standard intravenous
bolus unfractionated heparin (70-100 U/kg) and addi-
tional doses were given to achieve an activated clotting
time of >250 seconds before coronary intervention’.
Stenting of the infarct-related artery with a drug-eluting
stent was completed in suitable patients immediately af-
ter the coronary angiography.

Definitions

ST-segment elevation myocardial infarction (STEMI)
was diagnosed based on the presence of typical chest
pain lasting >30 min and/or other angina-equivalent
symptoms, e.g., fainting, shortness of breath, dizzi-
ness, and sweating, with at least one of the following
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electrocardiographic (ECG) findings, i. e., at least two
contiguous leads with ST-segment elevation of >2.5
mm in men <40 years, 22 mm in men >40 years, or
>1.5 mm in women in leads V2-V3 and/or >1 mm in
other leads [in the absence of left ventricular hypertro-
phy or left bundle branch block. In patients with infe-
rior myocardial infarction (MI), right precordial leads
(V3R and V4R) should be recorded for ST-segment
elevation to determine concurrent right ventricular
infarction. Similarly, ST-segment depression in leads
V1-V3 signals myocardial ischemia, particularly when
the terminal T-wave is positive (ST-segment elevation
equivalent), and confirmation by simultaneous ST-
segment elevation >0.5 mm in leads V7-V9 could be
regarded as a way of identifying posterior acute myo-
cardial infarction (AMI)™.

To diagnose AF, ECG recordings obtained during
hospital stays were analyzed. The evaluation focused
on various parameters, such as irregular RR intervals,
the presence of fibrillation waves, and the absence of
P waves. Additionally, biochemical markers and morn-
ing venous blood samples collected during these hospi-
tal stays were reviewed afterward.

Statistical Analysis

IBM Statistical Package for Social Sciences (SPSS,
Statistical Product and Service Solutions for Windows)
program version 22.0 (IBM Corp., Armonk, NY, U. S,
2013) software package was used for statistical analyses.
The descriptive statistics obtained from the collected
data were expressed as mean * standard deviation in
case of continuous variables determined to conform to
the normal distribution, as median with 0.25 and 0.75
quantiles in case of continuous variables determined not
to conform to the normal distribution, and as percent-
age values in the case of categorical variables. The t-test
or Mann-Whitney U test was used to compare continu-
ous variables between the groups, whereas Fisher’s ex-
act or chi-square test was used to compare categorical
variables between the groups. Univariate Cox propor-
tional hazards analyses were conducted for all clinically
relevant variables that can potentially predict NOAE
Multivariate Cox regression analysis of variables found
to be significant in univariate analyses, with stepwise
backward conditional elimination, was performed to
determine independent predictors of NOAF (p <0.05).
The significance level of selected variables was deemed
0.05 (a % 0.05), and of the significant variables was
deemed 0.10 (a % 0.10). The IPI was analyzed using the

Kafkas J Med Sci 2025; 15(1):112-118

multivariate Cox proportional hazards model as a con-
tinuous variable. The receiver operating characteristic
(ROC) analysis was used to determine the optimal IPI
score cut-off value for predicting NOAFE.

Results

The baseline demographic, laboratory, and angiographic
characteristics of the patients are presented in Table 1.
The study included a sample of 946 patients with STEMI
who underwent pPCI. The mean age of the participants
was 56 years (+12 years), and 156 patients (16.6%) were
female. Among the 946 patients, 892 were classified as
No-AF patients, while 54 were categorized as having
NOAE. There were no significant differences in mean
systolic blood pressure (SBP), platelet count, creatinine
levels, or the presence of an infarct-related left anterior
descending coronary artery (LAD) between the No-AF
and NOAF groups. However, patients with NOAF were
older and had a higher proportion of females compared
to those No-AF. The prevalence of hypertension (HT)
and diabetes mellitus (DM) was significantly greater in
the NOAF group, while smoking was more common
among No-AF patients. The number of patients with
a Killip class of 2 to 4 upon admission was also signifi-
cantly higher in those with NOAF. Regarding labora-
tory findings, hemoglobin (Hgb), albumin, lymphocyte
count, and left ventricular ejection fraction (LVEF) were
all lower in NOAF patients. Conversely, white blood
cell (WBC) counts, neutrophil counts and CRP levels
were higher in this group. Additionally, heart rate, peak
creatine kinase-myocardial band (CK-MB), glucose lev-
els, time-to-treatment, and the SYNTAX (SYNergy be-
tween percutaneous coronary intervention with TAXus
and cardiac surgery) score were significantly elevated in

patients with NOAF (see Table 1).

In-Hospital Outcomes

The study’s primary outcome, that is, IPI was signifi-
cantly higher in patients with NOAF than in those
with No-AF (42.15 (17.6-81.7) vs. 12.77 (5.72—
27.01), p<0.001) (Table 1).

Independent Predictors of NOAF

Univariate logistic regression analysis revealed signifi-
cant correlations between NOAF; IPI, LVEF and age
(Table 2). Further analysis of these variables using the
multivariate logistic regression analysis indicated that
IPI (Odds Ratio [OR]: 2.026, 95% confidence interval
[CI): 1.081-3.799; p=0.028), LVEF (OR: 0.888, 95%
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Table 1. The baseline demographic, laboratory and angiographic characteristics of the patients with p-values

No AF (n: 892) New-onset AF (n: 54) All Patients (n: 946) p-value
Age (years) 56 £12 64 +13 56 £12 <0.001
Patients with DM, n (%) 201 225 20 37 221 23.4 0.015
Gender, n (%) (Female) 142 15.9 15 27.8 157 16.6 0.023
Patients with HT, n (%) 351 39.3 35 64.8 386 40.8 <0.001
Active smokers, n (%) 518 58.1 20 37 538 56.9 0.002
Patients with Killip class >1 at admission, n (%) 123 13.8 23 42.6 146 15.4 <0.001
SBP (mmHg) 131 +31 131 +40 131 +31 0.734
Heart rate (bpm) 76 +16 87 +17 77 +16 <0.001
Hemoglobin level (g/L) 13.7 +1.74 12.8 +2.1 13.6 +1.77 0.009
WBC count (10%/ml) 12.06 +3.6 13.6 +4 12.1 +3.6 0.002
Platelet count (103/ml) 259 +68 251 +71 258 +68 0.474
Neutrophil count (10%/ml) 9.3 +3.4 11.01 +3.5 9.4 +3.4 <0.001
Lymphocyte count (10%/ml) 0.17 (0.125-0.24) 0.135 (0.11-0.21) 0.170 (0.12-0.239) 0.006
Glucose level (mg/dL) 125  (103-163) 145 (112-210) 126 (104-168) 0.025
CRP (mg/dL) 96 (5.3-16.7) 1656 (12-32.1) 9.9 (5.6-17.1) <0.001
Albumin level (g/L) 36.89 +4.25 35.19 +5.76 36.79 +4.36 0.018
Creatine level (mg/dL) 0.92 +0.26 1.03 +0.39 0.93 +0.27 0.135
Peak CK-MB level (ng/Ml) 165 (98-298) 365 (210-443) 17 (100-311) <0.001
LVEF (%) 47.7 +7.98 38.8 +8.2 46.7 +8.2 <0.001
Time-to-treatment (min.) or Total ischemic time 175  (110-265) 209 (128-325) 178 (112-267) 0.001
Patients with infarct-related LAD coronary artery ,n (%) 453 50.8 34 63 487 51.5 0.082
SYNTAX score 16.6 +4.6 18.4 +3.8 16.7 +4.5 <0.001
IPI 1277 (5.72-27.01) 4215  (17.6-81.7) 13.29 (5.97-28.87) <0.001

AF: atrial fibrillation, p: probability statistic, DM: diabetes mellitus, HT: hypertension, SBP: systolic blood pressure, bpm: beats per minute, WBC: white blood cell, CRP: C-reactive protein, CK-MB: creatine
kinase-myocardial band, min: minute, LVEF: left ventricular ejection fraction, LAD: left anterior descending, SYNTAX: SYNergy between percutaneous coronary intervention with TAXus and cardiac surgery, IPI:

Inflammatory prognostic index.

Table 2. Results of the univariate and multivariate analyses of the variables in terms of their prognostic value in predicting new-onset AF in patients with

STEMI treated with pPCI
Univariate Analysis Multivariate Analysis
Univariate OR, 95% ClI p-value Multivariate OR, 95% ClI p-value
Pl 2.007 (1.038-4.011) <0.001 2.026 (1.081-3.799) 0.028
LVEF 0.884 (0.853-0.916) <0.001 0.888 (0.856-0.922) 0.001
Age 1.052 (1.029-1.076) <0.001 1.034 (1.009-1.059) 0.008

AF: atrial fibrillation, STEMI: ST-segment elevation myocardial infarction, pPCl: primary percutaneous coronary intervention, OR: odds ratio, Cl: confidence interval, p: probability statistic, LVEF: left ventricular

ejection fraction, IPI: Inflammatory prognostic index.

CI: 0.856-0.922; p=0.001) and age (OR: 1.034, 95%
CI: 1.009-1.059; p=0.008) were independent predic-
tors for the development NOAF (Table 2).

Inflammatory prognostic index optimal cut-off value
of >17.5 predicted new-onset AF with 76% sensitivity
and 62.7% specificity (AUC: 0.740 [95% CI: 0.711-
0.768, p<0.0001] (P'<0.0001) (Figure 1).

Discussion

This study’s findings indicate that the IPI is an inde-
pendent predictor of NOAF in patients with STEMI
treated with pPCI. To the best of the authors’ knowl-
edge, this is the first study to report the association be-
tween NOAF and IPI in patients with STEMI under-
going pPCI.

Kafkas J Med Sci 2025; 15(1):112-118
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Figure 1. ROC curve analysis of IPl index to predict new-onset atrial fibrillation
in STEMI.

Patients who receive thrombolysis or pPCI have aworse
prognosis and higher death rates in the short, mid, and
long term if they experience any additional AF events
while hospitalized for acute STEMI*!'. The develop-
ment of NOAF in individuals with STEMI has been
linked to several clinical factors, consistent with earlier
research®®, We discovered that several factors are as-
sociated with an increased risk of NOAF in patients
with STEMI. These factors include older age, reduced
left ventricular ejection fraction (LVEF), and increased
infarct size. The causes of NOAF are complex and in-
volve several triggers. These include atrial ischemia,
atrial dilation, increased sympathetic nervous system
activity, and reduced vagal tone. Arrhythmic events
can be initiated or worsened by acute hypoxia, hypoka-
lemia, systemic and localized inflammation, and hor-
monal changes. Ultimately, this series of events leads to
structural and electrical remodeling of the atria, result-
ing in AF". After it develops, AF can lead to worsened
ischemia, increased oxygen demand, and a higher heart
rate. In addition to factors such as age, gender, obesity,
smoking, diabetes mellitus, renal failure, chronic ob-
structive pulmonary disease, and history of arrhyth-
mias, other clinical parameters that are recognized as
risk factors for the onset of NOAF include elevated
heart rate, increased size and volume of the left atrium,
decreased LVEF, and HT". In line with existing litera-
ture, our study found that the group that developed

Kafkas J Med Sci 2025; 15(1):112-118

NOAF was older and had a higher prevalence of HT
and DM. This group also exhibited higher heart rates
and reduced LVEE. Notably, we found that smoking
was more prevalent in the group without atrial fibrilla-

tion compared to the NOAF group.
The onset of new-onset atrial fibrillation (NOAF)

and the rupture of atherosclerotic plaques, which
can worsen STEMI, are significantly influenced by
inflammation. Research has examined the ability of
various inflammatory biomarkers to predict NOAF
in patients with acute coronary syndrome (ACS).
In individuals with STEMI, factors such as the
neutrophil-to-lymphocyte ratio, systemic immune-
inflammatory index, and prognostic nutritional in-
dex have been identified as independent predictors
associated with NOAF'*'. Furthermore, while the
CAR has not been documented in NOAF associated
with STEMI, its relationship with postoperative atri-
al fibrillation following coronary artery bypass graft
(CABG) has been reported””.

The Inflammatory Prognostic Index (IPI) is a novel
measure of inflammation that holds clinical signifi-
cance for assessing prognosis. It is based on C-reactive
protein  (CRP), neutrophil-to-lymphocyte ratio
(NLR), and serum albumin levels. Dirican et al. ini-
tially developed the IPI using hematological and
biochemical markers to evaluate the prognosis of pa-
tients with non-small cell lung cancer®. Inflammatory
prognostic index (IPI) is a simple, affordable, acces-
sible, and noninvasive metric for predicting prognosis.
Numerous studies on cancer patients have utilized it as
a significant new measure to assess survival®'®. To our
knowledge, no published research has examined the
connection between IPI and NOAF. This study is the
first to demonstrate a correlation between NOAF and

IPI in STEMI patients undergoing pPCI.

Advanced age is recognized as an independent risk fac-
tor for AFY. Studies indicate elderly individuals are
more likely to develop NOAF following a STEMI™.
Our recent findings confirm that advanced age has sig-
nificant prognostic value and is an independent risk
factor for NOAF in STEMI patients undergoing ini-
tial pPCL. Furthermore, research by Asanin et al. dem-
onstrated that patients who experienced AF after an
acute myocardial infarction had a significantly lower
LVEF compared to those who did not develop AF.
Our study also found that decreased LVEF is an inde-
pendent risk factor for NOAF in the STEMI patient

cohort.



Limitations of the Study

This study had several limitations. First, it was a single-
center, retrospective study. Second, we only measured
CRP, lymphocyte, neutrophil, and albumin levels
at admission; we did not investigate how these levels
changed over time or how those changes might have
influenced the outcomes of patients with STEML
Lastly, there is a need for comprehensive prospective
studies to evaluate the impact of anti-CRP and other
anti-inflammatory interventions in larger groups of
STEMI patients, as the effectiveness of these treat-
ments in improving outcomes for STEMI patients re-
mains uncertain.

Conclusion

This study is the first to explore the association be-
tween the development of NOAF and the IPI in pa-
tients with STEMI who are treated with pPCI. To our
knowledge, no prior research has investigated the rela-
tionship between IPI and NOAF. The increase in IPI
may serve as an effective clinical indicator for assess-
ing the risk of NOAF, exhibiting good sensitivity and
specificity. The ability to predict the risk of NOAF in
STEMI patients can be significantly enhanced by vali-
dating our findings through multicenter, prospective
trials involving larger sample sizes.
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EDITORE MEKTUP / LETTER TO THE EDITOR

The Increasing Threat of Microplastics to Human Health
Mikroplastiklerin Insan Sagligina Yonelik Artan Tehdidi

Basar Can Turgut
Istanbul Training and Research Hospital, General Surgery Department, Istanbul, Tiirkiye

To the Editor,

I am writing to contribute an article addressing the emerging and critical issue of microplastics, which have become
a pervasive environmental pollutant with significant implications for human health and disease. This article aims to
highlight the effects of microplastics on human health and draw attention to the need for further research in this area.
The increasing presence of microplastics in the environment is one of our time’s most pressing, yet underrecognized,
global health concerns. Microplastics are small plastic particles less than 5 millimeters in size. These microplastics,
formed due to fragmentation, are pollutants in nature* The spread of microplastics has reached an alarming level of
potential health risks and necessitates research on their health effects.

Recent studies have shown that microplastics can be found naturally in aquatic ecosystems and enter the bodies
of living organisms through various pathways, interacting with a number of physiological and chemical pro-
cesses. Microplastics have been demonstrated in many tissues in the human body, including blood, lungs, and
even placental tissues".

While the environmental consequences of microplastic contamination are well documented, their direct health
effects on humans are still being investigated. Preliminary findings suggest that ingesting and inhaling micro-
plastic particles may contribute to inflammation, oxidative stress, and impaired cellular function®.

Primarily formed by the breakdown of larger plastic debris, microplastics can act as vectors for harmful pollut-

ants such as persistent organic pollutants, heavy metals, and additives used in plastic production®®.

These toxins, often absorbed by microplastics, pose additional threats to human health by accumulating in tis-
sues, disrupting endocrine functions, and contributing to chronic diseases such as cancer, respiratory disorders,
and metabolic syndrome.

In light of these findings, it is critical to prioritize research investigating the full extent of microplastics’ bio-
logical effects, particularly their interactions with the immune system, gastrointestinal system, and liver. While
toxicological studies in laboratory animals have provided some data, establishing direct links to human health
requires more rigorous epidemiological research.

Scientists should advocate for policies that regulate plastic production, improve waste management, and reduce
g p g

plastic pollution. Interdisciplinary collaboration between different branches, such as environmental science,

public health, and toxicology, is necessary to investigate the effects of microplastic exposure.

Long-term studies will be essential to determine the presence of microplastics in human tissues and their effects

on the body.
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In conclusion, microplastics are a significant environmental and public health issue that requires further study.
Long-term studies will show the extent to which microplastics play a role in the etiology of diseases. Medical and
scientific communities must continue to investigate the effects on human health while advocating for regulations
to reduce microplastic pollution. Translating research findings into policy is important to mitigate the adverse
effects of microplastics. Initiatives aimed at reducing plastic production, improving waste management, and pro-
moting biodegradable alternatives can significantly mitigate this global problem.

Thank you for considering this editorial contribution.
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DUZELTME/ ERRATUM

Erratum: Comparison of Starion Vessel Sealing System
with Conventional Technique and Harmonic Focus
Ultrasonic Scalpel in Total Thyroidectomy

The incorrect word in titleinformation in the first page of the article with the title “Comparison of Starion Vessel Sealing
System with Conventional Technique and Harmonic Focus Ultrasonic Scalpel in Total Thyroidectom” published in the
Kafkas ) Med Sci 2024;14(3):217-223 (DOI: 10.5505/kjms.2024.71084), word in the title has been corrected. The corrected
and added part is as follows. We apologize to our readers.

Comparison of Starion Vessel Sealing System
with Conventional Technique and Harmonic Focus
Ultrasonic Scalpel in Total Thyroidectomy

Total Tiroidektomide Starion Damar Miihiirleme Sisteminin Konvansiyonel Teknik ve
Harmonik Odakli Ultrasonik Cihaz ile Karsilastiriimasi
Kagan Gokce', Nuriye 0zder?, Omer Faik Ersoy?, Coskun Polat'

Istanbul Okan University, School of Medicine, Department of General Surgery, Istanbul; *Karabuk University, Faculty of Medicine,
Department of General Surgery, Karabuk, Tiirkiye
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