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Amac¢ Kapsam

Immiinoloji ve Klinik Mikrobiyoloji Dergisi;

*Bilimsel arastirma ve yayin okur yazarligin arttirma,

Bilimsel normlara ve bilim etigine uygun, nitelikli ve 6zgiin arastirma sonuglarinin paylagilmasini saglama,
*Ayrica, kiiresel anlamda saglikla ilgili konularin iyilestirilmesi, toplum sagligin korunmasi ve gelistirilmesi
ve hekimlik mesleginin gii¢lenmesini, biitiinciil tedaviler ve mikrobiyota, beslenme konularinin saglik
profesyonelleri arasinda bilinirliginin artiritlmas1 amaglamaktadir.

*Dergide immiinoloji ve klinik mikrobiyoloji ile ilgili calismalarin yayimlanmasina oncelik verilmektedir.
*Derginin oncelikli hedef kitlesi tiim branglarda hekimlerdir.

*Bilimsel platformda iletisimi gelistirme ve gii¢lendirme amaci ile yayin hayatin siirdiirmektedir.
*Tiirkiye’nin ilk metin ve video dergisi’dir.

«JICM, immiinoloji, mikrobiyoloji, romatoloji ve patogenez, tani, bulasici hastaliklarin tedavisi ve genel tipla
ilgili tiim alanlarda ticretsiz bilimsel dergi olarak hizmet sunmay1 amaglamaktadir.

Acik Erisim Politikasi

Immiinoloji ve Klinik Mikrobiyoloji Dergisi, tiim igerigi iicretsiz olarak kullaniciya veya kurumuna iicretsiz
olarak erisilebildigi anlamina gelen acik erisimli bir dergidir.

Kullanicilarin, yaymcidan veya yazardan dnceden izin almaksizin makalelerin tam metinlerini okumasina,
indirmesine, kopyalamasina, yazdirmasina, aramasina veya baglant1 vermesine veya baska herhangi bir yasal
amag i¢in kullanmasina izin verilmektedir.

Bu, Budapeste A¢ik Erisim Girisimi’ne (BOAI) uygundur.

(https://budapestopenaccessinitiative.org/)

Hakem Degerlendirme Politikasi

JICM Dergisinde ¢ift kor hakemlik sistemi uygulanmakta olup ¢alismalar birbirinden habersiz en az {i¢ hakeme
gonderilir.

Siirecte yazar ve hakemlerden higbirisi digerleri ile ilgili bilgi sahibi olamaz.Yazar tarafindan gonderilen caligma
dosyasindaki yazar(lar) ile ilgili tanimlayict bilgiler ¢ikarilip yalnizca kapak sayfasinda yer verilerek sisteme yiiklenir.
Bu bilgiler tam metin igerisinde unutulmus ise editorler tarafindan bu bilgiler ¢ikarilir ve ardindan hakemlere gonderilir.
Dergiye gonderilen ¢aligmalar en geg¢ 15 giin igerisinde 6n degerlendirmeye alinarak yazara bilgilendirme yapilir.
Caligmanin yayinlanabilirligi noktasinda makale gonderim asamasinda dergi editor ve editor yardimcilarinin goriisii ile
makale red edilebilir.

Degerlendirme i¢in hakemlere verilen siire 30 giindiir. Hakem degerlendirmeleri korliik sistemine uygun bigimde yazar
ile paylagilir. Minor ve major hakem Onerileri i¢in yazarlara 4 hafta siire verilir. Makalenin sorumlu yazarina teknik
diizeltme ve yazim kurallari ile ilgili ii¢ kere bilgi verildigi halde istenilen diizeltme yapilmazsa makalesi degerlendirme
siirecinden ¢ikarilir ve bu konu yazara iletilir. Yayin siirecine kabul edilen makale i¢in belirlenen hakemlerde iki kez
degisiklik yapildiysa boliim editori tigiincii kez baska bir hakeme gondermeden ilgili makaleyi degerlendirmek igin
hakem olur.

Hakem degerlendirmesine girmis tiim makalelerde hakem goriisleri makale kabul edilse de reddedilse de ¢ift kor sisteme
uygun bicimde yazara iletilir. Bir makalenin yayina kabul edilmesi i¢in en az iki (2) hakemden ‘’kabul” cevabi alinmasi
yeterlidir. Ug hakemden ikisi red biri kabul, major ya da mindr revizyon karar1 verirse, makale red edilir. Bir hakem
red, ikisi major, mindr ya da kabul karar1 verirse, makale tekrar hakemlere gonderilir. Yazarlardan Dergipark sayfasinda
hakemlere yanit verirken her bir hakem i¢in ayr1 renkte ve ilgili diizeltme metninde bu hakemleri belirterek makale
revizyon cevap mektuplarini sisteme yiliklemeleri istenmektedir.

Yazarlar icin Talimatlar
Derginin yazim kurallari, dergi ile ilgili duyurular, yayin politikasi vb.
dergimizin sayfasinda https://dergipark.org.tr/tr/pub/jicm adresinde mevcuttur.
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Abstract

Objective: The purpose of the research is to evaluate antibiotic consumption in hospitalized patients with a single-day
point prevalence study.

Material and Methods: The study was conducted at Yalova Training and Research Hospital (YTRH) on April 12, 2023.
The research day, patients in all clinics and intensive care units were visited, and information about the sociodemographic
data of the patients and the antibiotics used was recorded in the antibiotic consumption form. The resulting box-based
consumption was analyzed in the SPSS program in the Defined Daily Dose (DDD) unit of the World Health Organization.
Results: 150 patients included in the research, and 100 patients received antibiotics. Antibiotic use rate was found to be
66.66%. 55 of the patients receiving antibiotics were female and the mean age was 66.36+18.54 (min:19, max:92) years.
The total amount of antibiotics consumed was 839.60 DDD/1000 patient-days (DPD). When antibiotic consumption
was evaluated according to units, it was seen that the patients using antibiotics the most were in surgical wards (n: 47;
227.4 DPD), and the highest antibiotic consumption was in intensive care units (ICU) (n: 29; 399.83 DPD). The first three
antibiotics most used in the hospital were moxifloxacin, ceftricasone and ciprofloxacin, respectively.

Conclusions: The study found that 66% of patients used at least one antibiotic, the most commonly used units were
the ICU, and the most commonly used antibiotic groups were quinolones, cephalosporins and carbapenems. Antibiotic
consumption should be monitored using the point prevalence method, feedback should be provided and awareness
should be raised by implementing antibiotic stewardship programs in the hospital.
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Antibiotic Consumption in Hospital

4 )
0z
Amag: Bu calismanin amaci, hastanede yatan hastalarda antibiyotik tiiketimini tek giinlik nokta prevalans
calismasiyla degerlendirmektir.
Gere¢ ve Yontem: Calisma, 12 Nisan 2023 tarihinde Yalova Egitim ve Arastirma Hastanesipnde (YEAH)
gerceklestirildi. Arastirma giinii, tiim servis ve YBU’deki hastalar ziyaret edilerek hastalarin sosyodemografik
verileri ve kullanilan antibiyotiklere iliskin bilgiler antibiyotik tiiketim formuna kaydedildi. Elde edilen kutu bazh
tiikketim, Diinya Saglik Orgiitibniin Giinliik Tanimlanmis Doz (GTD) biriminde SPSS programinda analiz edildi.
Bulgular: Arastirmaya 150 hasta dahil edildi ve 100 hastanin antibiyotik aldig1 tespit edildi. Antibiyotik kullanim
orani %66,66 olarak belirlendi. Antibiyotik kullanan hastalarin %55’i kadin olup yas ortalamasi 66,36+18,54
(min:19, max:92) y1l idi. Tiiketilen toplam antibiyotik miktar1 839,60 GDD/1000 hasta-gtinii (GHG) idi. Birimlere
gore antibiyotik tiiketimi degerlendirildiginde en fazla antibiyotik kullanan hastalarin cerrahi servislerde (n:47;
227,4 GHG) oldugu, en fazla antibiyotik tiikketiminin ise yogun bakim iiniteleri (YBU)'nde (n:29; 399,83 GHG) oldugu
goriildi. Hastanede en ¢ok kullanilan ilk ti¢ antibiyotik sirasiyla moksifloksasin, seftriakson ve siprofloksasin oldu.
Sonug: Aragtirmada hastalarin %66’simin en az bir antibiyotik kullandig, en ¢ok kullanilan birimlerin YBU oldugu,
en ¢cok kullanilan antibiyotik gruplarinin ise kinolonlar, sefalosporinler ve karbapenemler oldugu belirlendi. Nokta
prevalans yontemiyle antibiyotik tiiketimi izlenmeli, geri bildirim saglanmali ve hastanede antibiyotik yonetim
programlari uygulanarak farkindalik artirilmalidir.
Anahtar Kelimeler: Antibiyotik, antibiyotik tiiketimi, nokta prevalans

INTRODUCTION and mortality, and consequently an increase

in the economic burden on healt (4,5).
Antibiotics, which have contributed to the

treatment of diseases and paved the way
for modern medicine for more than 100
years with the discovery of antibiotics by
Sir Alexander Fleming in the 1900s, are
used in many medical disciplines such as
the treatment of infectious diseases, organ
transplantation, rheumatology, oncology,
invasive procedures and pre-surgery (1-
3). However, over time, inappropriate and
long-term use of antibiotics has become
an important public health problem that
poses a global threat of antibiotic resistance.
Many microorganisms can become resistant
to antimicrobial drugs currently in use
by developing more than one resistance
mechanism. With the development of
antimicrobial resistance, problems such as
the increase in resistant bacterial infections,
increased occurrence of antibiotic side
effects, triggering an increase in morbidity

Frequent and excessive use of antibiotics
is a global health problem in low- and
middle-income countries where access to
quality healthcare is limited and regulations
on antibiotic use are inadequate (6).
According to the report of the World Health
Organization (WHO) on “Antibiotic use
in Eastern European countries”, Turkey
is among the countries with high total
antibiotic use. Legal regulations are made
in our country regarding the rational use of
antibiotics, which is called giving antibiotics
to the right patient, for the right indication,
for the right time and in the right dose
range, and with the law enacted in 2014,
antibiotics are administered only with a
physician’s prescription. However, despite
these regulations, there are scientific
reports indicating that a large proportion
of antibiotics used in treatment are
inappropriate use. Inappropriate antibiotic
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use, especially in inpatients, causes the
emergence of resistant microorganisms
throughout the hospital, increases mortality
and morbidity, and increases the length of
hospital stay (7,8).

Conducting point prevalence studies on
antibiotic use in hospitals is a guiding
surveillance method in determining
antibiotic use situations. The aim of this
study is to evaluate antibiotic consumption
in hospitalized patients with a single-day
point prevalence study.

MATERIAL AND METHODS

Study design

This study, planned as a single-day point
prevalence study, was conducted at Yalova
Training and Research Hospital (YTRH).
YTRH is a tertiary care hospital with a total
of 400 beds, 100 of which are intensive care
unit (ICU) beds. Ambulatory patients were
excluded. All inpatients visited between
08:00 and 17:00 pm on the day of the study
in each department concerned. An antibiotic
consumption form (ACF) was prepared
before the study, and the inpatient services
and intensive care units in the hospital
were visited by the study team on the
study day (April 12, 2023). ACF consisted
of demographic data and information on
antibiotic use. Antibiotic consumption (in
milligrams) in ICU, internal wards and
surgical wards was recorded in ACF.

Calculation of antibiotic consumption

Antibiotic use was calculated by the
‘Anatomical Therapeutic Chemical/Defined
Daily Dose (ATC/DDD)’ method suggest
that the WHO and explained as DDD/1000
patient-days (DPD).

Statistics

Point surveillance data were recorded on
the point surveillance form created by the
researchers. Data analysis was done SPSS 22
for Windows (Statistical Package for Social
Science, SPSS® Corp., Armonk, NY, USA).
Categorical variables will be displayed with
frequency and percentage and analyzed with
the chi-square test. Continuous variables
were first tested for normality using the
Shapiro-Wilk test. Continuous variables
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complying with normal distribution were
shown with arithmetic mean+standard
deviation and minimum and maximum
values and were evaluated with the t-test.
Continuous variables that did not comply
with normal distribution were shown
as median, first and third interquartile
range values and analyzed with the Mann-
Whitney test. Evaluation of two consecutive
measurements was done using the Wilcoxon
test (paired samples). The significance level
was taken as <0.05 (confidence interval
95%).

Ethical considerations

Ethics approval for the study was taken
from Yalova University Human Research
Ethics Committee with protocol number
2023/109. All participants were informed
before the study and were included in the
study after their consent was obtained. The
study was conducted in accordance with the
principles of the Declaration of Helsinki.

RESULTS

150 patients hospitalized in various
departments were included in the study
and it was seen that 100 patients received
antibiotics. Analyzes were performed on a
total of 100 patients (29 in intensive care
units, 24 ininternal servicesand 47 insurgery
services) data. The median age was 66 years,
with the largest group aged between 18 and
92. The sex ratio was 0.81, with 55 (55%)
female subjects and 45 (45%) male subjects.
74% of the patients had at least one chronic
disease. The median hospitalization day
of the patients was 3.50 [2.00-08.00] days.
38% of patients had undergone surgery, and
the median postoperative hospital stay was
2.0 [1.00-6.00] days.

The antibiotic use rate was found to be
66.6%, and 55% of the patients receiving
antibiotics were receiving single antibiotics
(144.25 DPD), 33% were receiving double
antibiotics (380.70), 8% were receiving
triple antibiotics (190.55 DPD) and 4% were
receiving quadruple antibiotics (124.09
DPD) (p=0.000). The frequency of antibiotic
receive according to hospital departments
is shown in Table 1. Total antibiotic
consumption in the study day was 839.6 DPD.
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When antibiotic consumption is evaluated
according to units; It was observed that the
patients who used the most antibiotics were
in surgical clinics (n: 47, 83.9%, 227,4 DPD)
and the highest amount of antibiotic use
was in intensive care units (n: 29, 69.0%,
399.83 DPD) (Table 2). The first three
antibiotics most used in the hospital were
moxifloxacin, ceftriaxone and ciprofloxacin
respectively (Figure 1). The most frequently
used antifungal was fluconazole (Figure 1).

Antibiotic consumption amounts (DDD/1000 patient-day)
185

10933 10555

84.33 78.02
6466 52.66 <
39.75 425
: B
= z
. S

Figure 1. Antibiotic and antifungal
consumption amounts (DDD/1000 patient

day)

Table 1.Data on patients’ demographicinformation

and antibiotic consumption information

n/mean (min-max)/
median [Inter-
quartile range]|

Inpatient 150
Patient taking antibiotics 100
Antibiotic use rate % 66.6
Age 66.3 (18.0-92.0)
Gender

Female 55
Male 45
Chronic disease

Yes 74

No 26
Hospital admission day 3.50 [2.0-8.0]
Patient having surgery 38
Postoperative hospital day 2.0[1.0-6.0]

Distribution of patients receiving antibiotics

Patient receiving single 55
antibiotics
Patient receiving double 33
antibiotics
Patientreceiving triple antibiotics 8

Patient receiving  quadruple
antibiotics

Table 2. Antibiotic use prevalance in intensive care units and services

Intensive care

Internal services

Surgery services

units P value
n: 42 n: 52 n: 56
Number of patients using "
antibiotics 29 (69.0) 24 (46.1) 47 (83.9) 0.000
Antibiotic consumption 399§ 2123 2274 0.000%*

amount (DPD)

* chi-square test, p<0.05; **Kruskal Wallis test, p<0.05

DISCUSSION

Point prevalence studies in hospitals
are widely used to because to determine
antibiotic exposure (9-11). In our point
prevalencestudy,we foundthattheantibiotic
use rate was 66.6%. In a multicenter point
surveillance study investigating the use
of antibiotics in hospitalized patients in
Northern Nigeria, it was found that 80.1%
of the patients used at least one antibiotic on
the day of the research (12). In a multicenter
point surveillance study on antibiotic use
in Pakistan, it was found that 77.6% of

JICM 2024;9(4)

hospitalized patients received antibiotic
treatment (13). In a point surveillance study
conducted in Benin, the point prevalence of
antibiotic treatment was 64.6%, and 30%
of uninfected patients were reported to
have received antibiotics (14). In a study
conducted in public hospitals in Ethiopia,
the overall prevalence of antibiotic
consumption was found to be 63.8% (15).
In a point prevalence study on antimicrobial
consumption in Brazilian hospitals, it was
found that 52.2% of patients used antibiotics
(16). In another point surveillance study
conducted in intensive care units in Brazil,
the prevalence of antibiotic use was reported
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to be 52.4% (17). In a study reported on
the use of antibiotics in hospitals of the
Ministry of Health in Saudi Arabia, the rate
of antibiotic consumption was reported
as 46.9% (18). In a point prevalence study
conducted in Canadian hospitals, it was
shown that 34.0% of inpatients were given
antimicrobials (19). In a single-center
study conducted to evaluate antibiotic use
in Turkey, it was reported that 47.7% of
patients received at least one antibiotic
(20). In a multicenter point prevalence
study conducted to determine antibiotic
consumption in Turkish hospitals, it was
determined that 44.8% of patients received
at least one antibiotic (21). In another point
prevalence study conducted in our country, it
was determined that 30.3% of patients used
antibiotics (22). Antibiotic consumption
in hospitals varies from one continent to
another, from one country to another, and
from one department to another. According
to these data, it has been observed that
antibiotic use rates in hospitals vary between
30% and 80%. Authors in some countries
have attributed this high consumption of
antibiotics to the relatively high number of
tuberculosis casesand the number of patients
living with HIV (immunosuppression) (23).
In our study, more than half of the inpatient
in our hospital use antibiotics. This situation
should be handled carefully, precautions
should be taken for rational antibiotic
use and antibiotic management programs
should be developed.

Since the daily defined doses of antibiotics
differ from each other, WHO has
recommended the use of the ATC/DDD
calculationmethodtoensurestandardization
of consumed antibiotics (24). Using the WHO
ATC/DDD method, we determined that the
amount of antibiotics consumed in our study
was 839.6 DPD. In a study that systematically
reviewed antibiotic consumption in acute
care hospitals, It was founded that the
aggregate rate of antibiotic consumption
throughout the hospital was 586 DDD for all
antibacterials (25). In a study conducted in
Vietnam, the average antibiotic consumption
of the hospital was found to be 918
DDD/1000 patient-days (26). The average
antibiotic consumption in a tertiary hospital

JICM 2024;9(4)

in Korea was found to be 920.69 DDD/1000
patient-days (27). The Australian national
antimicrobial annual report states that the
antibiotic consumption was 883 DPD in the
country in 2019 (28). In the multicenter
point surveillance study carried out in our
country, the mean antibiotic consumption
amount was calculated as 674.5 DPD (21).
In a study conducted to define antibiotic
consumption with the participation of 530
hospitals in France, it was reported that
633 DPD antibiotics were used in teaching
hospitals (29). It was determined that the
total antibiotic consumption of patients
hospitalized in a teaching hospital in Nigeria
was 260.9 DDD/100 bed-days (30). In a
study investigating antibiotic consumption
in a 610-bed, tertiary hospital in Quito,
Ecuador, researchers found that the average
antibiotic prescription rate in the hospital
was 148.8 DDD/100 patient days (31). In
the study of Borg et al.,, in which antibiotic
consumption was investigated in Southern
and Eastern Mediterranean hospitals,
including our country, the median value of
antibiotic consumption was reported to be
112 DDD/100 bed-days (32). As seen in the
literature, antibiotic use in our hospitals is
higher than in some countries and lower
than in others. We predict that antibiotic
consumption may be related to the antibiotic
management programs implemented in
countries rather than the development
level of the country. We believe that as
antibiotic consumption decreases with the
implementation of antibiotic stewardship
programs, both antimicrobial resistance and
related expenses will decrease.

Intensive care units represent the most
used antibiotic burden in the hospital and
are also considered as a department that
creates, spreads and strengthens antibiotic
resistance, which is important from a
microbiological point of view (33). Serious
or life-threatening infections are common in
patients in the ICU. Following complicated
cases in the ICU, the severity of the infections
seen, the complexity of the decision-
making process and the employment
of physicians with limited antibiotic
knowledge make it difficult to implement
antibiotic management programs in these
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departments. In our study, it was founded
that the department that consumed the most
antibiotics was intensive care units. The
amount of antibiotics consumed in the ICU
was 399.8 DPD; This rate is approximately
twice as high as in surgical and internal
departments. In the study in which antibiotic
consumption in acute care hospitals was
systematically reviewed, it was determined
that the unit where the most antibiotics
were consumed was the ICU (1563 DDD)
and was approximately twice as high as the
mean amount of antibiotics consumed (586
DDD) (25).In a study carried out in a tertiary
hospital in Kenya, the frequency of rational
antibiotic use was 18.5%; Inappropriate
antibiotic selection (51.0%) and wrong
duration (32.3%) were determine to be the
most widespread irrational practices (34). It
isthoughtthat continuousin-service training
of physicians working in ICUs in order to
increase their antibiotic knowledge and
regular surveillance of ICUs can contribute
to the rational use of antibiotics in ICUs,
both by regulating the antibiotic treatments
of patients and by being a role model for
physicians working in these departments.

In our study, the most widespreadly
consumed antibiotics in the hospital were
moxifloxacin, ceftricasone, ciprofloxacin
and meropenem. In a multicenter point
prevalence study investigating antibiotic
consumption among hospitalized patients
in Northern Nigeria, it was showed that the
most frequently prescribed antibiotics were
metronidazole, ciprofloxacin, ceftriaxone,
amoxicillin-clavulanate and gentamicin (12).
In a point prevalence study investigating
the use of antibiotics in Ethiopian public
hospitals, the most frequently consumed
antibiotic in the hospital was ceftriaxone,
followed by metronidazole (13). In a point
surveillance survey conducted on antibiotic
use in twenty six Saudi hospitals, it was
observed thatthe mostfrequently prescribed
antibiotic group was third-generation
cephalosporins (14). In the multicenter point
surveillance study conducted by Saleem et
al. in Pakistan, the three most frequently
prescribed antibiotics were ceftriaxone,
metronidazole and ciprofloxacin (13). While
the most commonly prescribed antibiotics
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in Botswana public hospitals are cefotaxime
and metronidazole, it has been determined
thatitis ceftriaxone in private hospitals (35).
In the study conducted in Turkish hospitals,
it was concluded that the most frequently
consumed restricted antibiotics were
carbapenems, piperacillin-tazobactam and
intravenous quinolones, in the order of use,
and one of the most commonly consumption
unrestricted antibiotics was cephalosporins
(21). In another study from Turkey, the
most frequently used antibiotic on the spot
surveillance day was fluoroquinolones
used by 1,147 patients; This was followed
by carbapenems and first-generation
cephalosporins, used by 1,127 and 1,088
patients, respectively (22). The results of
our study are compatible with the literature.

Study Limitations: The most important
limitations of our study can be listed as
the fact that it was conducted in a single
center and only the amounts of antibiotics
consumed were examined  without
evaluating the suitability of antibiotics for
their intended use. However, in our study, no
distinction was made between preoperative
prophylactic antibiotic use and therapeutic
antibiotic use. By paying attention to these
points in future studies and planning large-
scale multi-center studies, the level of
irrational antibiotic use in hospitals can be
revealed.

CONCLUSION

As a result, it was observed that more
than half of the inpatients in our study
used antibiotics, the most frequently used
antibiotics were moxifloxacin, ceftricasone,
ciprofloxacin and meropenem, and the
highest use was in ICUs. The high amount
of antibiotic consumption in our hospital
is related to the resistant microorganisms
seen in our country. Antibiotic management
programs that will ensure the rational use
of antibiotics should be used in hospitals,
antibiotic consumption amounts should be
monitored and feedback should be given to
the units regarding antibiotic consumption.
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Abstract

Objective: This study aimed to explore whether there is a potential link between ACE1 I/D and ACE2 rs2285666
polymorphisms and COVID-19 severity.

Materials and Methods: A prospective observational study was conducted involving 200 patients who were diagnosed
with COVID-19 through polymerase chain reaction testing. Demographic and clinical data were collected, and genetic
analyses of ACE1 I/D and ACE2 rs2285666 genes were carried out using next-generation sequencing. Patients were
classified into three groups based on disease severity: mild, moderate, and severe.

Results: The average age of participants was 52 (£27) years, with 116 (58%) being male. Among them, 120 (60%) had
at least one chronic illness, and one-fourth were smokers. Fifty-two (26%) patients with severe symptoms required
intensive care, and 19 (9.5%) of these individuals unfortunately passed away. Meanwhile, the remaining 74% with mild
or moderate symptoms were discharged after recovering. No statistically significant association was found between
ACE1 1/D and ACE2 rs2285666 polymorphisms and COVID-19 severity or mortality.

Conclusion: The results indicate that ACE1 /D and ACE2 rs2285666 polymorphisms do not significantly impact the
severity of COVID-19. Further studies including diverse ethnic groups and examining other polymorphisms are needed
to provide a more comprehensive understanding of these genetic influences.

Keywords: ACE, clinical severity, COVID-19, genetic polymorphism
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Genetic Variants of ACE and COVID-19

4 )
0z
Amag: Bu c¢alismada, ACE1 /D ve ACE2 rs2285666 polimorfizmleri ile COVID-19 siddeti arasindaki iliskinin
arastirilmasi amaglandi.
Yontem: Bu calisma, Polimeraz zincir reaksiyonu yontemi ile COVID-19 tanisi konulan 200 hasta lzerinde
prospektif, gozlemsel olarak gerceklestirildi. Calismaya alinan olgularin demografik ve klinik verileri kaydedilerek,
ACE1 1/D ve ACE2 rs2285666 genlerinin genetik analizleri, yeni nesil dizi yontemi kullanilarak gerceklestirildi.
Vakalar, hastaligin siddetine gore hafif, orta ve agir olarak ii¢ gruba ayrildi.
Bulgular: Calismaya alinan olgularin ortalama yasi 52 (£27) yil olup, 116’s1 (%58) erkekti. Olgularin 120’sinde
(%60) en az bir kronik hastalik mevcutken, dortte birinde diizenli sigara kullanimi vardi. Agir klinik bulgular olan
52 hasta (%26) yogun bakim servisinde tedavi edilirken ve bunlarin 19’u (%9,5) hayatin1 kaybetti. Kalan %74’lik
hafif veya orta siddette klinik semptomlar olan olgularin timii iyileserek taburcu edildi. Calismada ACE1 I/D ve
ACE2 rs2285666 gen polimorfizmleri ile COVID-19 siddeti veya 6liim orani arasinda istatistiksel olarak anlamli bir
iliski bulunamadi.
Sonug¢: Bulgular, ACE1 [/D ve ACE2 rs2285666 polimorfizmlerinin COVID-19 siddetini etkilemedigini
gostermektedir. Bu iliskinin daha kapsaml bir sekilde anlasilabilmesi icin, farkli etnik gruplari iceren ve farkl
polimorfizmleri arastiran daha fazla calismaya ihtiyac vardir.
Anahtar Kelimeler: ACE, klinik agirlik, COVID-19, genetik polimorfizm

INTRODUCTION differences may also play a role (4).

The renin-angiotensin  system (RAS)

The COVID-19 pandemic, which began in o ) _
significantly  influences cardiovascular,

Wuhan, China, has led to a global outbreak,
causing millions of infections and deaths
worldwide, including in our country

respiratory, and renal systems, and it plays
a key role in COVID-19 pathogenesis. SARS-
CoV-2, the virus responsible for COVID-19,
binds to angiotensin-converting enzyme 2
(ACE2)oncellmembranesofnasopharyngeal
mucosa and alveolar pneumocytes using its
spike (S) protein (5). Therefore, ACE2 gene
expression may influence susceptibility to
SARS-CoV-2 infection (6). Moreover, the
balance between angiotensin-converting
enzyme 1 (ACE1) and ACE2 activity is
known to impact the pathogenesis of

(1). While some individuals experience
COVID-19 without symptoms, others may
develop severe pneumonia, multiple organ
failure, or even succumb to the disease (2).
The notable variation in disease progression
among infected individuals has sparked
extensive research to better understand the
pathogenesis, identify high-risk populations,
and develop effective treatments (3). While
the World Health Organization’s guidelines
and other sources highlight that individuals
with chronic conditions and the elderly are
at increased risk for COVID-19, severe cases
in previously healthy individuals without
apparent risk factors suggest that genetic

respiratory diseases and may similarly
affect COVID-19 severity (7). Limited prior
studies have reported associations between
ACE1 and ACE2 gene variants and disease
severity, though some were based on small
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sample sizes, low statistical significance,
or hypothetical data (8-11). Further well-
controlled clinical studies with larger
patient groups are needed to deepen our
understanding of COVID-19 pathogenesis
and identify high-risk groups.

This study aims to investigate the role
of ACE1 insertion/deletion (I/D), ACE1
deletion/deletion (D/D) gene variants, and
ACE2 polymorphisms in the progression of
COVID-19.

MATERIALS AND METHODS

Study Design and Population

This prospective observational study
was conducted at Ege University School
of Medicine, one of the largest tertiary
care hospitals in Tirkiye. Our study
included 200 patients diagnosed with
COVID-19 via polymerase chain reaction
(PCR) testing. Patient demographic and
clinical characteristics, chronic illness
status, smoking habits, treatment settings
(outpatient/inpatient/intensive care unit),
and outcomes were recorded in case report
forms.

Ethics approval was obtained from the
Scientific Research Ethics Committee of Ege
University School of Medicine. To ensure
confidentiality, =~ no  patient-identifiable
data was collected. The study procedures
complied with the ethical standards outlined
in the 1964 Helsinki Declaration, as revised
in 2008, and followed national regulations.

Patients were categorized into three
groups based on disease severity: “mild,”
“moderate,” and “severe.” Patients without
signs of viral pneumonia or hypoxia, but with
other symptoms or who were asymptomatic,
were classified as “mild.” Those with clinical
symptoms of pneumonia not requiring
hospitalization were managed at home
or outpatient settings and categorized as
“moderate.” Patients with severe pneumonia,
ARDS, sepsis, septic shock, or requiring

JICM 2024;9(4)

intensive care were classified as “severe.”

Chronic conditions considered included
hypertension, diabetes, coronary artery
disease, heart failure, COPD, malignancy,
chronic kidney failure, liver failure,
immunodeficiency, and conditions requiring
immunosuppressive drugs.

Genetic analysis

Peripheral blood samples were collected in
EDTA tubes, and genomic DNA was extracted
from peripheral blood leukocytes using the
QIAamp DNA Blood Kit (Qiagen, Germany).
Extracted DNA was quantified and stored
at -80°C until further use. Sequencing of
targeted regions was conducted to assess
the specified polymorphisms.

Genotyping for the ACE1 I/D polymorphism
was performed using PCR with custom-
designed primers. The amplicons generated
were 192 base pairs for the ACE I allele and
490 base pairs for the ACE D allele, and gel
electrophoresis was used to verify amplified
PCR products. Bands of 192 base pairs
indicated ACE1 I/I, 490 base pairs indicated
ACE1 D/D, and both bands indicated ACE1
I/D.

Genotyping for the ACE2 rs2285666
polymorphism was also performed by PCR,
and the amplified products were analyzed
using gel electrophoresis. After successful
amplification, samples were sequenced on
the [llumina Miniseq platform.

Sequencing data were analyzed using a
bioinformatics pipeline, and allelic status
was visualized on the Integrative Genomics
Viewer (IGV) software. Allele frequenciesand
genotypes (homozygous or heterozygous)
were recorded.

Data Analysis

Statistical analyses were conducted to
assess differences in allele frequencies,
homozygous/heterozygous status, and
under both recessive and dominant
genetic models. Categorical variables were
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compared using the chi-square test, while

continuous variables were analyzed using

one-way ANOVA. A significance threshold of

p<0.05was set. All analyses were performed

using SPSS software (version 26.0).
RESULTS

Among the study participants, 116 (58%)
were male, and 84 (42%) were female, with
an average age of 52 (*¥27) years. Sixty-four
participants (32%) were children under 18.
One hundred and twenty patients (60%)
had at least one chronic illness, while 48

(24%) were regular smokers. About 75%
of those with mild/moderate symptoms
recovered without complications. However,
52 patients (26%) with severe symptoms
required intensive care, and 19 (9.5%) did
not survive.

Severely affected patients were generally
older,had more chronic conditions, and were
more likely to smoke compared to those with
milder symptoms (p < 0.001, p = 0.004, and
p < 0.001, respectively) (Table 1).

Table 1. Associations between disease severity and demographic and clinical characteristics

of the patients

Cases Characteristics Mild/Moderate Cases Severe Cases

N (%) N=148 (74) N=52 (26) OR (95% CI) P-value
Age, years (mean, = SD) 38+ 27 64 + 20 - <0.001
Gender, (n, %)

Female 68(81) 16(19)

Male 80(69) 36(31) 1.93 (0.98-3.74) 0.056
Comorbidities ( ) 80 (54) 40 (76) 2.22 (1.24-3.96) 0.004
no.(%)

Smoking ( ) no (%) 17 (11) 31 (60) 4.67 (2.98-7.32) <0.001

CI = Confidence interval; OR = Odds ratio

Deceased patients were more often male,
older, had chronic illnesses, and smoked
more frequently than survivors (p =

0.001, p < 0.001, p = 0.004, and p < 0.001,
respectively) (Table 2).

Table 2. Associations between mortality and demographic and clinical characteristics of the

patients

Cases Characteristics Survivors Died

N (%) N=181(90.5) N=19(9.5) OR (95% CI) P-value
Age, years (mean, = SD) 43 £27 69 + 12 - <0.001
Gender, (n, %)

Female 83 (99) 1(1)

Male 98 (84) 18 (16) 15.24 (1.99-116.63) 0.001
Comorbidities ( ) no (%) 104 (57) 16 (84) 3.55(1.07-11.80) 0.024
Smoking ( ) no (%) 17 (19) 14 (74) 8.86 (3.36-23.34) <0.001

CI = Confidence interval; OR = Odds ratio
112

JICM 2024;9(4)



Genetic Variants of ACE and COVID-19

No statistically significant associations were
observed between the ACE1 I/D or ACE2
rs2285666 polymorphisms and disease

severity or mortality (Tables 3-6).

Table 3. The relationship between ACE1 I/D gene polymorphism and disease severity

Genetic model Mild/Moderate Cases Severe Cases
N (%) N=148 (74) N=52 (26) OR (95% CI) P-value
DI 55(72.4) 21 (27.6)
&
IT 40 (83.3) 8 (16.7) 1.90 (0.76-4.74) 0.160
DD 53 (69.7) 23 (30.3)
&
II 40 (83.3) 8 (16.7) 0.46 (0.18-1.13) 0.089
DD 53 (69.7) 23 (30.3)
&
DI 55(72.4) 21 (27.6) 0.88 (0.43-1.77) 0.721
DD + DI 108 (71.1) 44 (28.9)
&
II 40 (83.3) 8 (16.7) 0.49 (0.21-1.13) 0.091
(Dominant model)
II + DI 95 (76.6) 29 (23.4)
&
DD 53 (69.7) 23 (30.3) 0.70 (0.37-1.33) 0.282
(Recessive model)

ACE= Angiotensin-converting enzymes; CI = Confidence interval; OR = Odds ratio

Table 4. The relationship between ACE1 I/D gene polymorphism and mortality

Genetic model Survivors Died
N (%) N=181 (90.5) N=19(9.5) OR (95% CI) P-value

DI 71(93.4) 5(6.6)

&

II 44 (91.7) 4(8.3) 0.77 (0.19-3.04) 0.714

DD 66 (86.8) 10 (13.2)

&

11 44 (91.7) 4(8.3) 0.60 (0.17-2.03) 0.563

DD 66 (86.8) 10 (13.2)

&

DI 71(93.4) 5(6.6) 0.46 (0.15-1.43) 0.174

DD + DI 137 (90.1) 15(9.9)
&
II 44 (91.7) 4(8.3) 0.83 (0.26-2.63) 0.503
(Dominant model)
11+ DI 115 (92.7) 9(8.3)
&
DD 66 (86.8) 10 (13.2) 0.51(0.20-1.33) 0.167
(Recessive model)
ACE= Angiotensin-converting enzymes; CI = Confidence interval; OR = Odds ratio
JICM 2024,9(4) 113
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Table 5. The relationship between ACE2 rs2285666 gene polymorphism and disease severity

Genetic model Mild/Moderate Cases  Severe Cases
N (%) N=148 (74) N=52 (26) OR (95% CI) P-value

CT 27 (81.8) 6 (18.2)
&
TT 19 (67.9) 9(32.1) 0.46 (0.14-1.53) 0.207
cC 102 (73.4) 37 (26.6)
&
TT 19 (67.9) 9(32.1) 1.30 (0.54-3.14) 0.551
CcC 102 (73.4) 37 (26.6)
&
CT 27 (81.8) 6 (18.2) 0.61 (0.23-1.60) 0.314

CC+CT 129 (75) 43 (25)
&
TT 19 (67.9) 9(32.1) 1.42 (0.59-3.37) 0.424

(Dominant model)

TT+CT 46 (75.4) 15 (24.6)
&
CcC 102 (73.4) 37 (26.6) 0.89 (0.44-1.79) 0.763

(Recessive model)

ACE= Angiotensin-converting enzymes; CI = Confidence interval; OR = Odds ratio

Table 6. The relationship between ACE2 rs2285666 gene polymorphism and mortality

Genetic model Survivors Died
N (%) N=181 (90.5) N=19(9.5) OR (95% CI) P-value

CT 32 (97) 1(3)
&
TT 26 (92.9) 2(7.1) 0.40 (0.03-4.73) 0.438
CcC 123 (88.5) 16 (11.5)
&
TT 26 (92.9) 2(7.1) 0.59 (0.12-2.73) 0.386
CcC 123 (88.5) 16 (11.5)
&
CT 32 (97) 1(3) 0.24 (0.03-1.88) 0.121

CC+CT 155 (71.1) 17 (90.1)
&
TT 26 (92.9) 2(7.1) 0.70 (0.5-3.21) 0.484

(Dominant model)

TT+CT 58 (76.6) 3(23.4)
&
CcC 123 (88.5) 16 (11.5) 0.39 (0.11-1.41) 0.193

(Recessive model)

ACE= Angiotensin-converting enzymes; CI = Confidence interval; OR = Odds ratio
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DISCUSSION

This study analyzed the association
between ACE1 I/D and ACE2 rs2285666
polymorphisms and COVID-19 severity in
a cohort of 200 patients diagnosed across
all age groups. Our findings indicated that
neitherthe ACE11/Dnorthe ACE2rs2285666
polymorphisms significantly influenced
the clinical course of COVID-19. However,
disease severity was more pronounced in
male, elderly, chronically ill, and smoking
patients.

Previous studies, such as those by Hubacek
et al. in the Czech Republic, Aladag et al. in
Turkey, and Verma et al. in India, reported
various associations between ACE1 gene
polymorphisms and symptomatic or severe
COVID-19, although results were not always
consistent and did not conclusively link
these variants to hospitalization or mortality
outcomes (12-14).

Delanghe et al. conducted a study to
compare the prevalence and mortality
rates of COVID-19 across several European
countries with the geographical distribution
of the I/D polymorphism in the ACE gene
(4). Unlike other studies, the authors found a
negative correlation between the frequency
of the D allele of the ACE I/D polymorphism
and COVID-19 prevalence and mortality in
33 countries. Its results conflicted with data
from East Asian populations!>!¢. The study
suggested an inverse relationship between
the frequency of the ACE D allele and
COVID-19 prevalence. Given that the D allele
frequency is lower in Asian populations
compared to European populations, a higher
prevalence and mortality rate of COVID-19
would be expected in Asia (14-16).

In Poland Sienko et al. have determined
that patients with ACE2 rs2285666 AA,
ACE2 rs2074192 TT, and ACE2 rs4646174
GG gene variants had a more severe course
of COVID-19 (16). However, other studies
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conducted in Turkey and Germany did not
find associations between ACE2 rs2285666
polymorphisms and disease progression
(17,18). The observed discrepancies could
be attributed to the different distribution of
alleles across populations.

Since the onset of the COVID-19 outbreak,
numerous researchers have examined
the epidemiological characteristics of
individuals who were more frequently
affected or experienced a more severe form
of the disease (18-22). Consistent with our
findings, most of them have indicated that
those infected were more likely to have
chronic illnesses, be male, older in age, and/
or be smokers.

There are some limitations to this study,
including being conducted at a single center,
which limits generalizability. Furthermore,
variation in clinical assessment may have
influenced severity classification. The
results may also be influenced by the fact
that many COVID-19 cases recover without
hospitalization.

CONCLUSION

This study, the largest of its kind in
Turkey, explored the impact of ACE1 I/D
and ACE2 rs2285666 polymorphisms on
COVID-19 severity across all age groups.
Our study does not provide evidence
supporting the hypothesis that ACE1 I/D
and ACE2 rs2285666 polymorphisms are
associated with the severity of COVID-19.
Additionally, our findings indicate that age,
gender, chronic illnesses, and smoking play
significant roles in determining the clinical
severity of COVID-19. Genetic factors may
still contribute to COVID-19 severity, but
underlying health conditions seem to play
a more decisive role. Further research with
larger, ethnically diverse cohorts is required
to clarify the role of genetic variations in
COVID-19 outcomes.
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Amag: Bu calismada Parkinson Hastaliginda (PH) ince bagirsak bakteri asir1 cogalmasi (SIBO) konusunda 2024 éncesi
yayinlanan makalelerin niteliksel 6zelliklerinin arastirilmasi ve ileride yapilacak ¢alismalar i¢in arastirmacilara yol
gosterilmesi amaglanmistir.
Gere¢ ve Yontemler: Web of Science veri tabaninda arama Kkriterlerine “Parkinson Disease” ve “Small Intestinal
Bacterial Overgrowth” anahtar kelimeleri girilerek tespit edilen 41 makale dnceden belirlenmis olan olgiitler etrafinda
degerlendirilmistir. Bu calismada verilerin analizinde icerik analizi tekniginden yararlanilarak bir durum ¢alisma drnegi
ortaya konmustur. Yayinlarin yillar1 ve tipleri, yayin yapan iilkeler ve merkezler, yayinlarin yer aldigi dergiler, yayin
yapan arastirmacilar, yayinlarin atif alma sayilari ve en fazla atif alan yayinlarin incelemeleri yapilmistir.
Bulgular: WOS veri tabaninda ulasilan 41 makaleden 26 tanesinin incelenmek istenen konuyla iliskisi tespit edilmistir.
Bu konuda yapilan ilk yayin 2005 yilina aittir ve yayinlarin gogunlugunu makaleler olusturmaktadir. En ¢ok yayin yapan
bilim dallar1 klinik néroloji ve gastroenteroloji olup en fazla yayinin bulundugu dergiler Parkinsonism and Related
Disorders, Movevemet Disorders ve Gastroenterology’dir. Kanada, Cin ve USA en fazla yayinin {iretildigi tilkeler olup en
fazla yayin yapan merkezler sirasiyla Universty Healthy Network Toronto ve Universty of Toronto’dur. En ¢ok atif alan
yayin olan “Gastrointestinal dysfunction in Parkinson’s disease” 2015 yilinda Fasona ve arkadaslari tarafindan yapilmis
olup Lancet Neurology ‘de yayinlanmistir.
Sonug: Parkinson hastalif1 ve SiBO iliskisini inceleyen ¢alisma sayisi az olmakla birlikte son yillarda diinya literatiiriinde
konuya olan ilginin arttig1 tespit edilmistir. Bu konuda tilkemizdeki merkezlere ait yayin bulunmamakla birlikte
iilkemizde yayinlanan dergilerde de herhangi bir yayina rastlanmamasi dikkat cekmektedir. Bu konudaki arastirmalarin
Parkinson Hastaliginin etyopatogenezine 151k tutacak ve hastalarin klinik bulgularinda iyilesmeye katkida bulunabilecek
sonuclar elde etme potansiyelinden dolay: 6zellikle gen¢ arastirmacilar tarafindan tercih edilebilecek i¢in bir ¢alisma
alani olacagi diistincesindeyiz.
Anahtar Kelimeler: Parkinson Hastalig, ince bagirsak bakteri asir1 cogalmasi, SIBO, bibliyometrik analiz
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Parkinson Hastaliginda SIBO

4 )
Abstract

Aim: This study aims to investigate the qualitative characteristics of articles published before 2024 on small
intestinal bacterial overgrowth (SIBO) in Parkinson’s Disease (PD) and to guide researchers for future studies.
Materials and Methods: The 41 articles identified by entering the keywords “Parkinson Disease” and “Small
Intestinal Bacterial Overgrowth” into the search criteria in the Web of Science database were evaluated around
the previously determined criteria. In this study, a case study example was presented by using the content analysis
technique in the analysis of the data. The years and types of publications, the countries and centers that published,
the journals in which the publications were published, the researchers who published, the number of citations of
the publications and the most cited publications were examined.

Results: When the 41 articles accessed in the WOS database were examined, it was determined that 26 of them
were related to the subject to be examined. The first publication on this subject was from 2005 and the majority
of the documents were articles. The most published branches are clinical neurology and gastroenterology, and
the journals with the most publications are Parkinsonism and Related Disorders, Movevemet Disorders, and
Gastroenterology. Canada, China, and the USA are the countries with the most publications, and the centers with
the most publications are University Healthy Network Toronto and University of Toronto, respectively. The most
cited publication, “Gastrointestinal dysfunction in Parkinson’s disease”, was made by Fasona and colleagues in
2015 and published in Lancet Neurology.

Conclusion: Although the number of studies examining the relationship between Parkinson’s disease and SIBO is
low, it has been determined that interest in the subject has increased in the world literature in recent years. While
there are no publications from centers in our country on this subject, it is also noteworthy that no publications
are found in journals published in our country. We believe that research on this subject will be a field of study
that can be preferred especially by young researchers due to its potential to shed light on the etiopathogenesis of
Parkinson’s disease and to obtain results that can contribute to the improvement in the clinical findings of patients.
Keywords: Parkinson’s Disease, small intestinal bacterial overgrowth, SIBO, bibliometric analysis

GIRIS cisimcikleri ve nérit) intranéronal birikimi
ve ardindan norodejenerasyonla birlikte
noroinflamatuar degisikliklerle sonuglanir.
PH’nin etyolojisinde genetik ve cevresel
etkenlerin neden oldugu karmasik bir
stirecten soz edilir. Barsak mikrobiyotasinin
etyopatojenezde 6nemli bir rol oynadigi son

yillarda yapilan c¢alismalarla gosterilmistir
yuz, O6ne dogru egilimli postir ile ufak (3).

adimlarla  ylirime  seklinde  kendini
gosteren progresif bir hastaliktir (). Sayilan
belirtiler disinda tani alinmadan once
kabizlik, omuz agrisi, otonomik bozukluklar
veya uyku bozukluklar1 go6zlenebilir.
Diinya geleninde 6 milyonun tzerinde
saylda insani etkiledigi bildirilmektedir.
Hastaligin bilinen bir tedavisi yoktur
(1,2,3). Patolojik bakis acisindan, PD esas
olarak alfa-siniiklein fosforilasyonu ve
yanlis katlanmasi ile karakterize edilir ve
bu da ¢ozlinmeyen agregatlarin (yani Lewy

Parkinson Hastalig1 noérolojik hastaliklarin
arasinda prevalanst en fazla artan,
Alzheimer’den sonra 2. en sik gorilen
norodejeneratif hastaliktir  (1,2). PH
erkeklerde daha sik goriilen, asimetrik,
tremor, hareketlerde yavaslama, maske

Ince bagirsak bakteriyel asir1 ¢ogalmasi
(SIBO), ince bagirsagin genel olarak kalin
bagirsaktabulunanbakterilertarafindanasiri
kolonize edildigi bir bagirsak disbiyozudur
(4). Esas olarak, azalmis gastrointestinal
motilite/artmis gastrointestinal gecis siiresi
gibi yatkinlik yaratan durumlara sahip
bireylerde gortlir (4,5). Cogunlukla asiri
cogalan bagirsak mikrobiyotas: tarafindan
uretilen gazlarin veya bagirsak iltihabinin
neden oldugu bagirsak gerginligiyle iliskili,
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spesifik olmayan semptomlara yol agabilir,
ancak mutlaka semptomatik degildir
ve bir hastalik degildir. SIBO ile iliskili
semptomlar tipik olarak bir veya birkac
antibiyotik kiirtinden sonra kaybolur, ancak
yatkinlik yaratan durum devam ederse
tekrarlar (4,5,6). SIBO'nun potansiyel
immiinomodiilator/proinflamatuar etkileri,
bagirsak bariyer gecirgenligi uzerindeki
etkisi ve ince bagirsakta tiretilen mikrobiyal
gazlar ve diger mikrobiyal {rilnlerin
seviyeleri lizerindeki potansiyel etkileri goz
ontine alindiginda, SIBO’nun nérodejeneratif
bozukluklarin etyopatogenezinde yer almasi
makul gériinmektedir. PH’da SIBO normal
popiilasyona gore c¢cok daha sik olarak
bildirilmektedir (3,7,8,9).

Literatlirde yayinlanan ve gilincel konulari
isleyen arastirmalarin degerlendirilerek
alana ait verilerin gbézden gecirilip Ozet
verilerin sunulmasini saglayan bibliometrik
incelemeler ile gelecek c¢alismalarin
planlanmasina yardimci olunmaya calisilir.
Bibliometrik analizler ile secilmis olan
konularla ilgili calismalar 6zetlenir. Bu
calismada PH prevelansinin artiginin
izlendigi ve 0Ozellikle mikrobiyatanin
hastalik patogenezinde 6nemli rol oynadigi
gosterildigi bu donemde giincel bir konu
olan SiBO ileilgili literatiirii gozden gecirmek
ve bilim diinyasinin ilgisini belirlemek
ve ayrica gelecege 151tk tutmak amaciyla
bu calisma planlanmistir. Bu c¢alisma ile,
PH ve SIBO konusunda yaymnlanmis olan
makalelerin, yayin tipinin, yayimnlandiklari
yilarin, en fazla yayin yapan tlkeler ve
merkezler, ilgili arastirmacilar ve alandaki
en c¢ok atif alan yayinlarin dokiimente
edilmesine, iceriklerinin incelenmesine ve
genc arastirmacilarin dikkatinin ¢ekilmesine
calisilmistur.

JICM 2024;9(4)

GEREC VE YONTEM

Arastirma Modeli

Bu makale, nitel arastirma modeline gore
yuritilmis olan bir durum g¢alismasi
olarak PH ve SIBO konusunda yayinlanmis
makalelerin farkli degiskenler acisindan
irdelenmesi icermektedir. S6z konusu
konuda ilgili makaleleri inceleyerek, PH
ve SIBO alanyazin iliskin kapsamli bir
degerlendirme yapilmaya calisiimistir.

WOS veri tabaninda yer alan PH ve SIBO
konusundaki yaymlar bu arastirmanin
evrenini olusmaktadir. Arastirmanin
orneklemi ise veri tabanlarinda
yayinlanmis olan toplam 41 makaleden
olusmaktadir. Bu ¢alismada kullanilan
Olgiitlerin belirlenmesinde oncelikle
alanyazin yapilmis olan benzer calismalar
incelenmistir. Arastirmacilar tarafindan
alanyazin taramasi sonrasi hazirlanan
Olglit listesi uzman gorlsiine sunulmus,
uzmanlardan gelen geribildirimlere gore
liste diizenlenerek son hali verilmistir.

Verilerin Toplanmasi ve Analizi

Calismada degerlendirilecek makale
ve yazilara WOS (Web of Science) veri
tabanlarindan ulasilmistir.

BULGULAR

Yapilan taramalar sonrasi toplam 41 adet
yayina ulasildi. Tim yayinlar incelendi ve
arastirma konusu ile ilgili olmayan yayinlar
elendiginde kalan 26 yayin degerlendirmeye
alindi. Calismalarin yayinlanma yillarina
gore siralamasina baktigimizda ilk yayinin
2005 yilina ait oldugu goriismistir (Tablo
1) (10-32) ve ozellikle 2022 yili sonrasi
yayin sayisindaki artis da dikkat cekmistir ve
bu da alanin gelecekteki arastirmacilar icin
odak noktas1 olabilecegini gostermektedir
(Grafik 1).
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Tablo 1. Yillara yayinlarin gore dagilimi

Yih Say1 %
2024 3 11.5
2023 4 15.3
2022 2 7.7
2021 2 7.7
2020 2 7.7
2018 2 7.7
2017 1 3.8
2016 1 3.8
2015 2 7.7
2014 1 3.8
2013 1 3.8
2012 1 3.8
2011 1 3.8
2010 2 7.7
2005 1 3.8

Caligmalarin Yillara Gére Dagilimi

o - N w & o

2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

e ayin Sayisi

Grafik 1. Calismalarin yillara gore dagilimu.

WOS veri tabaninda elde edilen verilerden
olusan dokiiman tipi analizi incelendiginde
yaymlarin %50’si makale geri kalanlarin
cogunlugunu ise derleme ve kongre
sunumlari olusturmaktadir (Tablo 2).

Tablo 2. Dokiimanlarin tiplerine gére dagilimi

Yayn Tipi Oran %
Makale 13 50
Kongre sunumu 6 23
Derleme 6 23
Erken Baski 1 3.8
Editore Mektup 1 3.8

Yayinlarin %42’3’u klinik noroloji alaninda
olup bundan sonraki %26.9'luk dilimi
gastroenteroloji alanindaki
olusturmaktadir (Tablo3).

yayinlar

JICM 2024;9(4)

Tablo 3. Yayinlarin bilim alanlarina gore dagilimi

Yayin Alani Oran %

Klinik Néroloji 11 42.3
Gastroenteroloji 7 26.9
Norobilim 5 19

Mikrobiyoloji 3 11.5
Biyokimya Molekiiler 2 19.2
Biyoloji

Deneysel T1bbi Arastirma 2 7.7
Tibbi Kimya 1 3.8

Multidispliner Kimya 1 3.8

Norogoriintiileme 1 3.8

Farmakoloji 1 3.8

Bu konuda en fazla yaymin yer aldig
¢ dergi Parkinsonism and Related
Disorders, Movevemet Disorders ve
Gastroenterology’dir (Tablo4). Ulkemize
ait dergilerde herhangi bir yayina
rastlanmamistir.

Tablo 4. Yayin dergileri ve sayilari.

Dergi Ad1 Sayis1 %

Parkinsonism and Related Dis. 3 11.5
Movement Dis. 3 11.5
Gastroenterology 3 11.5
Gut Pathogens 2 7.7
Lancet Neurology 1 3.8
Brain Imaging and Beh. 1 3.8
Seminary in Neurology 1 3.8
World Journal of Gastroenterology 1 3.8
European Neurology 1 3.8
Advances in Clinical and 1 3.8
Experimental Medicine

Mysytems 1 3.8
Int. Journal of Molecular Sciences 1 3.8
Acs Chemical Neuroscience 1 3.8
Medical Hypotheses 1 3.8
Journal of Parkinsons Disease 1 3.8
Journal of The Neurological 1 3.8
Sciences

Journal of Neural Tramsmission 1 3.8
Exper Opinion on Pharmacoherapy 1 3.8
Digestive and Liver Disease 1 3.8

Bu konuda en fazla yayin yapan tilkeler
Kanada, Cin ve USA’dir. Daha sonraki
siralamalar Italya, Japonya ve Hollanda’ya
aittir. Ulkemize ait yayin bulunmamaktadir.
(Tablo5)
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Tablo 5. Yayilarn iilkelerine gore dagilimi Yayinlarin tretildigi ilk 5 merkezin isimleri

Ulke Ada Sayi % ve yayin sayisl Tablo 6’de gosterilmistir.
Kanada 5 192 Tablo 6. En sik yayin lireten merkezlerin isim ve
Cin 5 19.2 sayi1sl1

USA S 19.2 Universty Healthy Network Toronto 5
Italya 4 15.3 Universty of Toronto 5
Japonya - 77 Catholic Universty of The Sacred Heart 3
Hollanda - 77 IRCCS Policlinico Gemelli 3
,.Avustralya 1 3.6 Oregon Health Sicence Universty 2
Ingiltere 1 3.6

Malezya 1 3.6

Polonya ) 36 Calismalarin aldig1 atif sayilar1 incelenerek
Romanya 1 36 hazirlanan en fazla atif alan 5 yayinin kiinye
Rusya 1 3.6 bilgileri Tablo 7’de verilmistir.

Tablo 7. En fazla atif yapilan 5 yayinin kiinyeleri

Baslik Yazarlar Yayin dergi Yaym Yili  Toplam Yilda
Auf ortalama

Auf

Gastrointestinal Fasano, A., Visanji, N. P, Liu, L. The Lancet 2015 557 61.8

Dysfunction in W., Lang, A. E., & Pfeiffer, R. F. Neurology

Parkinson’s Disease.

The role of small Fasano, A., Bove, F., Gabrielli, Movement 2013 241 20.9

intestinal bacterial M., Petracca, M., Zocco, M. disorders

overgrowth in A., Ragazzoni, E., Barbaro, F.,

Parkinson’s disease Piano, C., Fortuna, S., Tortora,

A., Di Giacopo, R., Campanale,
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PH ve SIBO arasindaki baglantiyl
inceleyen yayinlardan en fazla atif alan
yayinlara baktigimizda SiBO’'nun  PH
etyopatogenezindeki rolii hakkinda
bilgi vermektedir. Bunlardan en c¢ok
atif yapilan birinci yayin olan Fasano
ve arkadaslarinin yayinladiklari
Parkinson hastaliginda gastrointestinal
disfonksiyonlar1 irdeledikleri derlemedir
(24). Bu derlemede kisaca Parkinson
hastaliginda  gastrointestinal  tutulum
hakkindaki  glincel  bilgiler  gozden
gecirilmistir. Ilk olarak, gastrointestinal
sistemin Parkinson hastaliginin baslangi¢
yeri olabilecegi hipotezini destekleyen
giderek artan deneysel kanitlar sunulmus
ve gastrointestinal a-sintiklein birikiminin
(submandibular bezden apandisit ve kolona)
tanisal bir biyobelirte¢ olarak potansiyel
kullanimina dairkanitlaritartisiimistir. ikinci
olarak, gastrointestinal disfonksiyonun oral
alim zorluklari, yutma sorunlar1 ve kabizlik
dahil olmak tuzere klinik semptomlar
tzerindeki etkileri tartisihsmistir. Ayrica
SIBO ve Helicobacter pylori enfeksiyonunun
Parkinson hastaliginin patofizyolojik
sureclere ve antiparkinson ilaglarin emilimi
tizerindeki etkileri kanitlarla tartisilmistir.

ikinci yayinda  SIBO’nun
Hastaliginda goriillen motor semptomlara
katkida bulunup bulunmadigi arastirilmistir
(25). Toplam 33 hasta ve 30 kontrol, ince
bagirsakta bakteriyel asir1  ¢ogalmayi
ve Helicobacter pylori enfeksiyonunu
tespit etmek icin glikoz, laktuloz ve
tire nefes testleri uygulanarak SIBO
varhigl arastirilmistir. Hastalara ayrica
gastrik bosalmayr degerlendirmek icin
ultrasonografi uygulandi. Hastalarin klinik
gidisat1 ve motor komplikasyonlar Birlesik
Parkinson Hastalig1 Derecelendirme Olgegi-
IV ile degerlendirilmis. SIBO tespit edilen
hastalar rifaximin ile tedavi edilerek ve 1
ve 6 ay sonra klinik ve enstriimantal olarak
yeniden degerlendirilmistir. Hasta grubunda
ince bagirsakta bakteriyel asir1 cogalmanin

Parkinson
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yayginligi kontrol grubuna kiyasla anlamli
derecede daha yiiksek (%54,5’e karst %20
,0; P = .01) bulunmus ancak Helicobacter
pylori enfeksiyonunun yayginlig1 ise anlamli
yuksekte olmadig1 gosterilmistir (%33,3’e
kars1 %?26,7). Herhangi bir enfeksiyonu
olmayan hastalarla karsilastirildiginda,
ongorilemeyen motor dalgalanmalarin
yayginligt her iki enfeksiyonu olan
hastalarda anlamli derecede daha yiiksek
oldugu tespit edilmis (%8,3’e kars1 %87,5; P
=.008). Izole olarak SIBO olmayan hastalarla
karsilastirildiginda, izole SIBO  olan
hastalarin giinliik dinlenme siireleri daha
uzundu ve daha fazla on-off atag: izlenmis.
Sonug olarak SIBO’nun ortadan kaldirilmasi,
levodopanin farmakokinetigini etkilemeden
motor dalgalanmalarda iyilesme ile
sonu¢lanmis fakat 6. ayda ince bagirsakta
bakteriyel asir1 biiytimenin tekrarlama orani
%43 olarak bulunmustur.

En fazla atif alan 3. calismada ise PH’de
SIBO tuzerine bugiine kadar yapilmis
onemli bir klinik ¢alismadir (26). Toplam
103 hastada SIBO igin testler yapilmis ve
hastalar PH acgisindan takip edilmistir. Bu
calismada SIBO, yakin zamanda hastalik
tanis1 konmus hastalar da dahil olmak iizere
hastalarin dortte birinde tespit edilmistir.
SIBO tespit edilen PH olgularinda daha
kotli gastrointestinal semptomlar yoktu
fakat bagimsiz olarak daha koétii motor
fonksiyonunu izlenmistir.

Yayinlarda kullanilan yazim dilinin timiintin
ingilizce oldugu goriilmiistiir.

TARTISMA

Yaptigimiz bu bibliyometrik calismada PH
ve SIBO konusundaki ¢alismalar niteliksel
olarak degerlendirilmistir. PH’de barsak
disbiosis ve SIBO sik goriilen ve hastalik
progresyonunda rol oynayan bir tablo olarak
gorilmektedir. Diinya literatiirinde bu
konuya yonelik ilgi artmakta iken tilkemizde
bu konuda yapilmis yayin yoktur. SIBO ile
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PD’de daha kotli motor fonksiyonu arasinda
nedensel bir baglant1 oldugunu dogrulayan
veriler toplanmaya devam etmektedir.
Ayrica disbosise yonelik norodejeneratif
stregleri onlemek veya geciktirmek igin
potansiyel tedavi secenekleri {izerinde
calismalar mevcuttur.

Semptomatik SIBO’nun, predispozan
faktorleri ortadan kaldirmayir amaglayan
miidahalelerle birlikte bir veya birkag
antibiyotik kiirtiyle tedavi edilmesi gerektigi
genel olarak kabul edilmektedir (6rnegin,
gastrointestinalgecissiireleriartmiskisilerde
prokinetik kullanimi), ikincisi de SIBO’nun
tekrarlanmasint  6nlemek icin olmazsa
olmaz bir kosuldur. Asemptomatik SIBO'nun
klinik 6nemi bilinmemektedir ancak diger
bagirsak disbiyoz durumlarina benzer
sekilde, biriken kanitlar bunun olumsuz
saglik sonuclarina sahip olabilecegini,
ornegin genel bir proinflamatuar duruma,
norotoksisiteye, norodejenerasyona vb.
katkida bulunabilecegini gostermektedir.

PH'de wuzamis bagirsak gecis slresi
yaygin bir durumdur ve genellikle motor
semptomlarin baslangicindan yillar 6nce
ortaya ¢ikar. Bu durumun SIBO’nun PH’da
daha yiiksek yayginhigini agikladigi kabul
edilir. SIBO veya diger bagirsak disbiyozlari
tarafindan tetiklenen lokal inflamatuar
yanitlar  bagisiklik  sistemini  aktive
edebilir. Bagirsak bariyer gecirgenligini
bozabilir, sonug¢ta PH  patolojisinin
temel oOzellikleri olan alfa-siniiklein ile
amiloidojenik etkilere sahip olabilecek
cesitli bakteri trilinleri arasinda yakin bir
etkilesime izin vererek alfa-sintiklein yanlis
katlanmasin1 ve birikimini tetikler veya
artirir. Ek olarak degistirilmis bir bagirsak
bariyeri, noronlarin noérodejenerasyona
duyarliligim artirabilecek potansiyel olarak
proinflamatuar ve norotoksik mikrobiyal ve
mikrobiyal olmayan bilesikler icin bagirsak-
beyin eksenine erisim saglar.

Tiim mikrobiyal urtinler arasinda gazlar
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zarlardan en kolay sekilde gecer ve viicuttaki
hiicresel islevlere miidahale edebilir. SIBO’lu
kisilerde ince bagirsak mikrobiyotasi
tarafindaniiretilengazinbilesimi(SIBOvarlig
glikoz veya laktuloz ile oral karbonhidrat
yuklemesinden sonra H2 ve metan icerigi
acisindan  degerlendirilir) esas olarak
konsantrasyona ve kolonize olan bakteri
tirlerine baghdir. Bu gazlar hem pozitif hem
de negatif yollarla PH ilerlemesine dogrudan
miidahale edebilir. HZ inflamasyonu ve
oksidatif stresi azaltarak potansiyel olarak
noroprotektif etkilere sahiptir. Metan
ise sirasiyla protein yanls katlanmasini
onleyerek ve yanlis katlanmis proteinlerin
agregatlarin1 kaldirarak noroprotektif veya
yanlis katlanmis proteinlerin agregatini
artirarak nérodejenerasyonu artirici etkilere
sahiptir. SIBO’nun hem lokal olarak hem de
beyin icinde proinflamatuar degisikliklere
neden olabilecegi ve bagirsak ve kan-beyin
bariyerlerinin  gecirgenligini  artirarak
noronlari potansiyel olarak amiloidojenik ve
norotoksik bilesiklere maruz birakabilecegi
ve PH'nin ilerlemesini hizlandirabilecegi
diistinuldigiinde, SIBO ile iliskili semptomlar
olmasa bile PH'li kisilerde bunun ortadan
kaldirilmasi diistintilmelidir.

PH dinya genelinde sikliginin ve
engelliginin artifi norodejeneratif bir
hastalik olmasi nedeniyle 6neminin sadece
bireysel degil ayni sekilde toplumsal ve
kiiresel oOlcekli oldugunu diisiiniiyoruz.
Multidisipliner yaklasim ile hastaligin
premotor semptomlarin o6grenilmesi ve
dikkate alinmasi hastaligin tedavisinin daha
erkenden planlanmasi icin 6nemli olacaktir.
Ulkemizde bu konuda yayin yapilmamis
olmas1 bilimsel alanda eksikliklerimizin
oldugunu ve konuya gerekli O©nemi
vermedigimizi gostermektedir. Uluslararasi
literatiir incelendiginde de PH’de bu
konunun daha ayrintili olarak ele alindig1 ve
yillara gore hizli bir artis trendinin oldugu
gorilmektedir. Calismamamizin kisithiligl
tek veri tabanin degerlendirilmesidir.
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SONUC

Sonug olarak bagirsak disbiyosis varliginda
norodejeneratif  siireglerin hizlandig
gosterilmistir.  Beslenme  ¢esitliliginin
saglanmasi, uyku ritminin diizenlenmesi
ve yeterli slirede hareket ve egzersizin
mikrobiyota lizerinde olumlu derecede etki
gosterdigi gozlenmistir. Hastalarin bu acidan
ayrintili takip ve tedavilerinin saglanmasi ve
bilin¢lendirilmesinin Kklinik diizelmelerine
faydal olacagi kanaatindeyiz.
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Can buttermilk (ayran) with its postbiotic content be used in the protection of
colon health?

Postbiyotik icerigiyle ayran kolon saghiginin korunmasinda kullanilabilir mi?
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Abstract

Objective: In recent years, we have come across articles on the positive effects of nutrition in disease prevention and
treatment processes. The microbiota formed by bacteria in the human body can play a role in various diseases and
cancer. There is some information on the prevention and treatment of colon cancer by products called postbiotics
produced by some bacteria in this flora. It was aimed to investigate the therapeutic effects of ayran, an ingredient rich in
postbiotic products, on colon cancer.

Materials and Methods: This study evaluates the effects of postbiotic LTW 35 on normal colon fibroblast (CRL-1459)
and colon cancer (CCL-224) cell lines. CRL-1459 cells treated with TT X100 for cytotoxicity and CCL-224 cells grown to
sufficient density were exposed to normal buttermilk and buttermilk containing 1%, 2%, 3%, and 4% postbiotic LTW
35. Cell viability was assessed using the MTT assay, and tumor activity was measured via the Ca 19-9 tumor marker.
Results: The viability of CRL-1459 colon fibroblast cells decreases progressively with increasing concentrations of TT
X100, reachingits lowestlevel at 0.5%. The viability of colorectal cancer cells is reduced as the concentration of postbiotic
LTW 35 (Streptococcus thermophilus ATA-LTC St140700, Bifidobacterium animalis ATA-BSLA0310, Lactobacillus
acidophilus ATA-LAP1201 ferment extract lysate) increases, with the lowest viability observed at 4%. Ca19-9 tumor
marker levels in cancer cells decrease gradually with increasing concentrations of postbiotic LTW 35, showing the most
significant reduction at 4%.

Conclusion: Postbiotic LTW 35-enriched buttermilk restores the viability of TTX 100-damaged normal colon fibroblast
cells and reduces the viability of colorectal cancer cells in a concentration-dependent manner,; indicating both restorative
and anticancer effects. The observed decrease in Ca19-9 tumor marker levels further highlights its potential in reducing
tumor activity.

Keywords: Cell Viability, Buttermilk (Ayran), Colon Cancer, Postbiotics
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Buttermilk (ayran) in Colon Health
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Amag: Son yillarda hastaliklardan korunma ve tedavi siireclerinde beslenmenin olumlu etkilerine iliskin
makalelere rasthyoruz. insan viicudundaki bakterilerin olusturdugu mikrobiyota cesitli hastaliklarda ve kanserde
rol oynayabiliyor. Bu florada yer alan bazi bakterilerin tirettigi postbiyotik ad1 verilen tiriinlerle kolon kanserinin
onlenmesi ve tedavisi konusunda bazi bilgiler mevcuttur. Bu ¢alismada, postbiyotik tiriinler agisindan zengin bir
bilesen olan ayranin kolon kanseri tizerindeki tedavi edici etkilerinin arastirilmasi amaglanmistir.

Gerec ve Yontem: Bu calismada, postbiyotik LTW 35’in normal kolon fibroblast (CRL-1459) ve kolon kanseri (CCL-
224) hiicre hatlar tizerindeki etkileri degerlendirilmistir. Sitotoksisite i¢in TT X100 ile muamele edilen CRL-1459
hiicreleri ve yeterli yogunlukta biiyiitiilen CCL-224 hiicreleri normal ayrana ve %1, %2, %3 ve %4 postbiyotik LTW
35 iceren ayrana maruz birakilmistir. Hiicre canliligt MTT testi kullanilarak degerlendirilmis ve tiimor aktivitesi Ca
19-9 tiimor belirteci ile dl¢iilmiistiir.

Bulgular: CRL-1459 kolon fibroblast hiicrelerinin canliligi, artan TT X100 konsantrasyonlari ile diizenli olarak
azalmis ve %0,5’te en disiik seviyeye ulagsmaktadir. Kolorektal kanser hiicrelerinin canliligi, postbiyotik LTW 35
(Streptococcus thermophilus ATA-LTC St140700, Bifidobacterium animalis ATA-BSLA0310, Lactobacillus acidophilus
ATA-LAP1201 fermentekstraktlizati) konsantrasyonu arttikca azalmakta ve en diisiik canlilik %4’te gozlenmektedir.
Kanser hiicrelerindeki Ca19-9 tiimor isaretleyici seviyeleri, artan postbiyotik LTW 35 konsantrasyonlar ile
kademeli olarak azalmakta ve en 6nemli azalma %4’te gortilmektedir.

Sonug: Postbiyotik LTW 35 ile zenginlestirilmis ayran, TTX 100 ile hasar gérmiis normal kolon fibroblast
hiicrelerinin canliligini geri kazandirmakta ve kolorektal kanser hiicrelerinin canliligini konsantrasyona baglh bir
sekilde azaltarak hem onarict hem de antikanser etkilerini gostermektedir. Ca19-9 timor marker seviyelerinde
gozlenen diisiis, timor aktivitesini azaltma potansiyelini daha da vurgulamaktadir.

Anahtar Kelimeler: Hiicre Canliligi, Ayran, Kolon Kanseri, Postbiyotikler

INTRODUCTION processes and disease susceptibilities (6).
The surface of the human colonic epithelium
is exposed to and interacts with highly
complex and metabolically sophisticated
bacterial ecosystems. The gut microbiota
has an important role in maintaining
a healthy human colon by protecting
the host against pathogen overgrowth,
shaping the development of innate and
adaptive immunity, and obtaining energy
and producing nutrients for the host (7).
The human microbiome forms a complex
multikingdom community that interacts
symbiotically with its host, the human, at
various sites in the body. Host-microbiome

Colon cancer is a highly prevalent form of
human malignant tumor, with approximately
1,148,000 new cases and 576,000 new
deaths reported globally in 2020 (1). Today,
surgery remains the primary treatment
for patients with early-stage colon cancer.
However, most colon cancer patients are
diagnosed at advanced stages (2). Despite
significant advances in combined treatment
strategiesforcolon cancer, patients often face
low 5-year survival rates (3). Advances in
screening, surgical techniques, and adjuvant
therapies led to substantial improvement in

outcomes of patients diagnosed with colon
cancer (4,5).

The human body harbors an estimated three
trillion bacterial members that orchestrate
a comprehensive interplay of physiological
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interactions influence multiple physiological
processes and various multifactorial disease
states (8).
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The presence of abnormal changes in
the intestinal microflora of colon cancer
patients suggests that disruption of the
intestinal microflora is closely associated
with the initiation and progression of colon
cancer cells (9, 10). Furthermore, probiotics
have been shown to have tumor suppressive
effects in colon cancer cell lines and mouse/
rat tumor models (11, 12). The microbiota
has been shown to produce small molecules
and metabolites that have both local and
systemic effects on cancer initiation,
progression and treatment response (13).

Probiotics, microbiota and colon health

The gut microbiota has broad influences that
contribute to the hostimmune system during
tumor formation (14,15). The relationships
between the gastrointestinal microbiota
and systemic lymphoid tissues have
increased interest in microbial modulation
as a powerful immunotherapeutic modality.
for example, modulation of the gut
microbiota influences the composition of
the intratumoral microbiome in pancreatic
cancer, possibly through pancreatic duct
communication (16-18) and modulation
of gut microbiota aimed at restoring gut
microbial homeostasis is becoming a
potential strategy for the prevention and
treatment of colon cancer (19).

Probiotics are associated with a variety of
health benefits, including improving gut
microflora, suppressing extreme allergic
responses and tumor suppressive effects
(20-22) and probiotics are defined as live
microorganisms that, when administered
in adequate amounts, provide health
benefits to the host (23). Probiotics are now
recognized to function beyond mediating the
microbiota, but also to cause physiological
and metabolic changes in the host (19).

Intestinal health is impaired for various
reasons. Small intestinal  bacterial
overgrowth (SIBO), is a sickness and
characterized by excessive bacterial

JICM 2024;9(4)

colonization in the small intestine. There
is a study on rats using probiotics by
Aslan et al. and in this study he observed
the important role of probiotics in the
amelioration of small intestinal bacterial
overgrowth (SIBO) (24). Younesi and Ayseli,
in a study, stated that there is an urgent
need for innovative models to strengthen
functional food production processes (25).
Ayseli et al. stated that the results obtained
from their study constituted an important
first step towards fermented foods and their
health effects on various infections (26).
Another important food group containing
a mixture of probiotic bacteria is milk and
dairy products. In a study by Bursalioglu
examining the effects of human milk, mare’s
milk and cow colostrum milk on A549 lung
cancer cell lines; the possibility that human
milk may have a therapeutic role in lung
cancer treatment. (27).

Postbiotics, microbiota and colon health

Postbiotic term is clearly articulated as any
factor resulting from the metabolic activity
of a probiotic or any released molecule
that can provide beneficial effects to the
host in a direct or indirect manner (28). In
other words; postbiotics refer to soluble by-
products and metabolites secreted by the gut
microbiota that exert biological activities on
the host. This term is increasingly appearing
in the scientific literature and commercial
products (29). In 2021, the International
Scientific Probiotic and Prebiotic Society
defined postbiotics as “the preparation of
non-living microorganisms and/or their
components that provide health benefits
to the host” (29). Postbiotic preparations
can be easily and stably stored at room
temperature for years without the need to
take into account the progressive decrease in
biological activity due to the loss of bacterial
viability over time (29). These functional
and physical properties of postbiotics have
generated great interest among researchers
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(30).

Probiotic-derived ferrichrome exerts a
tumour-suppressive effect via the JNK
signalling pathway (31). Ferrichrome was
shown to be the molecule responsible
for inhibiting the progression of colon
cancer cells through JNK-DDTI3-mediated
apoptosis and ferricrome may be a practical
anti-tumor agent that can be used to
inhibit the progression of colon cancer
(31). Bioactive microbial compounds such
as exopolysaccharide (EPS) preparations
and cell-free supernatants (CFS) from
Lactobacillus species have been suggested
to be bioactive in some cancers. EPS reduced
the proliferation of liver and GI tumor cell
lines (32), while CFS preparations derived
from Lactobacillus, Bifidobacterium and
Faecalibacterium species induced cellular
apoptosis, reduced tumor cell proliferation
and activated anti-inflammatory signaling
pathwaysinvitromodels (33).Analternative
postbiotic approach could use OMVs in
a tumor modulating process. A modified
OMV from E. coli has shown promising
results as a cancer immunotherapeutic
agent in colorectal cancer mouse models by
accumulating in tumors and producing IFNg
to enhance the antitumor response within
the TME (34). An OMV-containing vaccine
elicited a specific antitumor immune
response with elimination of lung melanoma
metastasis and inhibition of subcutaneous
CRC growth (35). SCFA produced from
probiotic fermentation is the best known
example of postbiotics (36).

Examplesofsome ofthe positive effects of the
products formed by the beneficial bacteria
in the microbiota content on the prevention
and treatment of colon cancer. In one study,
the vitamin niacin (B3 vitamin) was shown
to reduce DNA damage and carcinogenesis
in various cancers, including breast, colon
and oral cancers (37) and niacin deficiency
was significantly more prevalent in
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Carcinoid tumor patients (38). Short-chain
fatty acids (SCFA); acetate, propionate and
butyrate) are the products of anaerobic
bacterial fermentation of dietary fiber in the
human colon. Among SCFAs, butyrate has
multiple important roles as a key in colonic
epithelial homeostasis: it is the main source
of energy for colonocytes (39,40); may be
protective against colon carcinogenesis
(41); inhibits colon carcinogenesis (42,43);
promotes the growth and proliferation
of normal colonic epithelial cells (44,45);
stimulates fluid and electrolyte absorption
(46,47). According to one theory: SCFA and
butyrate affect the cell cycle by inhibiting
proliferation, inducing differentiation and
cell death in human cancer cells (48-50).
Based on this theory, a fermented nutrition
approach has been proposed as an adjuvant
in colon cancer treatment. There is evidence
that propionate and butyrate exert an
antiproliferative effect against colon cancer
cells. Butyrate and propionate are also
among the most potent living metabolites
that induce cell differentiation and
apoptosis. They are therefore protective
against colorectal cancer (49,51,52). A study
by Lwong and Nguyén showed a significant
association between cancer and low levels
of thiamine (B1 vitamin) in serum (52). A
study examining the association between
folate intake levels and the incidence of
colorectal cancer suggests that higher folate
intake levels lead to a reduction in one of
the perceived risks associated with the
development of colorectal cancer (53).

Fermented dairy products are gaining more
attention due to their nutritional content
and the lactic acid bacteria they contain,
which improve the intestinal flora (54-56).
Ayran, a special type of acidic milk drink, is
popular in Turkey and many countries in
Asia and the Middle East (57). In various
countries of the world, buttermilk (ayran)
-like products are produced by adding sugar
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or fruit flavors and are called drinkable
yoghurt, lactic drink or fermented milk drink
(58). Using healthy human colon fibroblast
(ATCC CRL-1459 Colon cell line) and human
colorectal cancer (ATCC -CCL-224 colorectal
adenocarcinoma cell line) cell lines;
treated with normal buttermilk, buttermilk
containing 1%, 2%, 3% and 4% postbiotic
LTW 35 (Streptococcus thermophilus ATA-
LTC St140700, Bifidobacterium animalis
ATA-BSLA0310, Lactobacillus acidophilus
ATA-LAP1201 ferment extract lysate)
respectively. After treatment, the effects of
buttermilk components on cell lines will be
tested by cell viability MTT assay.

MATERIAL AND METHODS

Healthy human colon fibroblast (ATCC
CRL-1459 Colon cell line) and human
colorectal cancer (ATCC -CCL-224 colorectal
adenocarcinoma cell line) cell lines were
used. CRL-1459 colon cancer cells were
cultured in DMEM medium supplemented
with 8% fetal bovine serum (FBS), penicillin
- potassium (48 pg/ml), streptomycin
sulfate (8,000 pg mL-1), amphotericin B
(25 pg mL-1) and 1.2% L-glutamine. CRL-
1459 colon fibroblast cells were cultured
in DMEM medium supplemented with
8% FBS, penicillin-potassium (48 pg/ml),
streptomycin (8,000 pg mL-1), amphotericin
B (25 pg mL-1) and 1.2% L-glutamine. Cells
were grown and stocked in an incubator
at 37°C with 5% CO, and 90% humidity
until cell density reached 80%. When cell
density reached the desired level, CRL-
1459 normal colon fibroblast cells were
treated with various levels (0.005%-
0.5%) of Tritonix 100 cytotoxicity. The
cell group with a viability level of 56.1%
at the end of the application was used in
the study. Destroyed cells were treated
with normal buttermilk and buttermilk
containing 1, 2, 3 and 4% postbiotic LTW
35 (Streptococcus thermophilus ATA-
LTC St140700, Bifidobacterium animalis
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ATA-BSLA0310, Lactobacillus acidophilus
ATA-LAP1201 ferment extract lysate)
respectively. ATCC -CCL-224 colon cancer
cells that reached sufficient majority were
treated with normal buttermilk, buttermilk
containing 1%, 2%, 3% and 4% postbiotic
LTW 35 (Streptococcus thermophilus ATA-
LTC St140700, Bifidobacterium animalis
ATA-BSLA0310, Lactobacillus acidophilus
ATA-LAP1201 ferment extract lysate),
respectively. After the treatment, cell
viability was tested with MTT and CA 19-9
tumor marker was detected from cell lysates
as a confirmation test.

RESULTS

Relative viability %
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Figure 1. Viability graph of cells destroyed
by cytotoxicity

Figure 1. shows the decrease in viability
of CRL-1459 colon fibroblast cells after
exposure to different concentrations
(0.005%-0.5%) of TT X100. The graph
indicates that as the concentration of TT
X100 increases, the cell viability decreases
significantly.
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Figure 2. Viability graph after buttermilk
treatment of cells destroyed by cytotoxicity

Figure 2 and figure (5-16) shows the
viability rates of CRL-1459 colon fibroblast
cells damaged by cytotoxicity after being
treated with normal buttermilk and
buttermilk containing postbiotic LTW
35. It is observed that the application of
buttermilk and postbiotic content increased
cell viability, and this effect is related to the
concentrations used.
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Figure 3. Viability graph after treatment of
tumor cells

Figure 3 and figure (5-16) shows the viability
rates of ATCC CCL-224 colorectal cancer cells
after being treated with normal buttermilk
and buttermilk containing 1%, 2%, 3%,
and 4% postbiotic LTW 35. The applied
buttermilk and postbiotic content reduced
the viability of cancer cells, demonstrating
potential anticancer effects.
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Figure 4. Ca 19-9 results graph

Figure 4. shows the changes in Ca 19-9
tumor marker levels in cell lysates obtained
from ATCC CCL-224 colorectal cancer cells
after treatment with normal buttermilk and
buttermilk containing 1%, 2%, 3%, and 4%
postbiotic LTW 35. The graph demonstrates
a gradual decrease in Ca 19-9 levels as
the postbiotic concentration increases,
indicating the potential antitumor effect of
the postbiotic.

cells

Figure 6. Microscope image of buttermilk-
treated cells
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Figure 11. Microscope image of colon cancer
cells

Figure 7. Microscope image of buttermilk +
1% postbiotic-treated cells

i I3

Figure 12. Microscope image of colon cancer
cells after buttermilk supplementation

Figure 9. Microscope image of buttermilk +
3 % postbiotic-treated cells

Figure 13. Microscope image of colon cancer
cells after buttermilk and 1% postbiotic
supplementation

Figure 10. Microscope image of buttermilk
+ 4% postbiotic-treated cells
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Figure 14. Microscope image of colon cancer
cells after buttermilk and 2% postbiotic
supplementation

Figure 15. Microscope image of colon cancer
cells after buttermilk and 3% postbiotic
supplementation

Figure 16. Microscope image of colon cancer
cells after buttermilk and 4% postbiotic
supplementation

JICM 2024;9(4)

DISCUSSION

The purpose of this study is to examine the
effects of normal buttermilk and postbiotic
LTW 35 (Streptococcus thermophilus ATA-
LTC St140700, Bifidobacterium animalis ATA-
BSLA0310, Lactobacillus acidophilus ATA-
LAP1201 ferment extract lysate) -enriched
buttermilk on the viability of colon cancer
cells. It also investigates changes in Ca
19-9 tumor marker levels to explore their
potential cytoprotective and anticancer
activities. Figure 1 highlights the dose-
dependent decrease in the viability of CRL-
1459 colon fibroblast cells after exposure to
TTX 100. Figure 2 and figure (5-16) shows
the improvement in viability of cytotoxicity-
damaged fibroblast cells following treatment
with buttermilk and postbiotic LTW 35, with
effects linked to concentration levels. Figure
3 and figure (5-16) demonstrates that
buttermilk and postbiotic LTW 35 reduce the
viability of colorectal cancer cells, suggesting
anticancer properties. Figure 4 and figure (5-
16) illustrates a gradual decrease in Ca 19-9
tumor marker levels in cancer cells treated
with buttermilk containing postbiotics,
indicating the potential antitumor effects
of the postbiotic. A study conducted by
Bursalioglu (2021), which examined milk
groups rich in probiotics, the effects of
lyophilized human milk, mare milk, and cow
colostrum on A549 lung cancer and MRC5
healthy lung cell lines were evaluated. The
study found that human milk exhibited the
strongest anticancer effects, followed by
mare milk, while cow colostrum showed
the least effect. Human and mare milk
demonstrated  antiproliferative  effects
on cancer cells without causing harm to
healthy cells (27). Milk products contain
a large number of probiotic bacteria and
metabolites. The release of this content
during the fermentation of probiotic bacteria
in dairy products may prevent colorectal
carcinogenesis (59). Moreover, van’t Veer
et al. hypothesized that high consumption
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of fermented milk products (predominantly
yogurt and buttermilk) may create protection
against breast cancer (60). This study confirmed
the effects of products containing the following
ATA-coded postbiotics according to the literature.
A study conducted by Aslan and colleagues
demonstrated that postbiotics specifically inhibit
odor-causing microorganisms while supporting
and balancing the natural axillary microbiota. The
findings revealed that formulations containing
Lactobacillus ferment lysate extract were effective
in reducing unpleasant odors by normalizing the
microbiota (61). A study conducted by Gokce and
Aslan investigated the antimicrobial potential
of liposomal postbiotics in gel formulations. The
optimized gel (LG1) showed effective antimicrobial
activity against various pathogens, comparable to
free postbiotics, while providing advantages such
as controlled release, stability, and enhanced
usability. These findings highlight the potential
of liposomal postbiotics for pharmaceutical
applications (62).

CONCLUSION

Increasing concentrations of TTX 100 significantly
reduce the viability of CRL-1459 colon fibroblast
cells, confirming a dose-dependent cytotoxic
effect. Treatment with postbiotic LTW 35-enriched
buttermilk improves the viability of cytotoxicity-
damaged colon fibroblast cells, with higher
concentrations providing greater restorative
effects. Postbiotic LTW 35 reduces the viability
of colorectal cancer cells in a concentration-
dependent manner, demonstrating its potential
anticancer properties. The observed decrease
in Ca 19-9 tumor marker levels with postbiotic
LTW 35 treatment highlights its potential role in
reducing tumor activity in colorectal cancer cells.
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Abstract

Objective: In recent years, the field of preventive cosmetic care has gained importance alongside the established
effectiveness of nutrition in preventing diseases. Within the scope of this preventive approach, the microbiota has
been a focal point in numerous studies, with its state being associated with a range of health concerns, including
inflammation, metabolic diseases, dermatological diseases, and neurodegenerative diseases.The present study aims
to investigate the positive effects of a cleanser formulated with a postbiotic raw material dissolved in oil on skin
microbiota and cells. In this study, the skin cleansing oil containing 2% postbiotic LTO 35 was utilised as a skin
microbiota simulation (Lactobacillus crispatus LTC-KC24011, Staphylococcus epidermidis ATA-LSE 0198052) and
normal keratinocytes (HEKA 500K CELL), Staphylococcus aureus ATA-LTCA 011204, Staphylococcus capitis ATA-
LSC 0201201, Propionibacterium acnes ATA-LPC 0204221, Streptococcus pyogenes ATA-TCSP 210911, and Candida
albicans ATA-LTCA 0504212. The results demonstrated that the cleanser did not cause harm to keratinocytes,
maintained microbiota balance, and promoted cellular repair.The objective of this study was to investigate the
positive effects of a cleanser made using oil-solubilised postbiotic raw material on skin microbiota and cells.
Material&Method: In this study, a skin cleansing oil containing 2% postbiotic LTO 35 was utilised to simulate
normal keratinocytes (HEKA 500K CELL) and skin microbiota (Lactobacillus crispatus LTC-KC24011, Staphylococcus
epidermidis ATA-LSE 0198052, Staphylococcus aureus ATA -LTCA 011204, Staphylococcus capitis ATA-LSC 0201201,
Propionibacterium acnes ATA-LPC 0204221, Streptococcus pyogenes ATA TCSP 210911, Candida albicans ATA-LTCA
0504212.Thebacteria utilised in the simulation and the postbiotic employed in the formulation (LTO 35 Streptococcus
thermophilus ATA-LTC St140700, Bifidobacterium animalis ATA-BSLA0310, Lactobacillus acidophilus ATA-LAP1201
ferment extract in oil lysate) were obtained from the ATA BIO Technology culture collection. The simulation contact
time was applied as 1 hour.

Results: The Purifying Oil Cleanser with Postbiotics sample examined in this study was found to be microbiologically
suitable. The equilibrium test yielded a positive result, and it was observed that the sample did not change in the
direction of pathogens. According to the analyses, it can be concluded that the Purifying Oil Cleanser with Postbiotics
sample does not harm the diversity of skin microbiota and is microbiome-friendly.

Conclusion: Upon evaluation of the results, it was observed that the substance did not cause harm to keratinocytes,
it maintained microbiota balance, and it promoted cellular repair.

Keywords: Probiotic, Postbiotic, Microbiota Friendly, Oil Cleanser, Cosmetic

\. J/

Corresponding Author:ismail Aslan, SFA R&D Private Health Services, Teknopark Blv, No:1 3A Z01, Teknopark Istanbul, Pendik,
Istanbul, Tiirkiye E mail: eczismailaslan@gmail.com

How to Cite: Tarhan Celebi L, Bursalioglu EO, Gakici B, Arslan Aydin M, Kurt AA, ibrahim B, Aslan I. Novel microbiome friendly
purifying oil cleanser formulation with oil-soluble postbiotics. Journal of Inmunology and Clinical Microbiology
2024;9(4):138-147

©Copyright 2024 by the “International medical Education Library” The QMEL.org Q * CETUS
Journal of Immunology and Clinical Microbiology published by Cetus Publishing.  oayrs Publishing

Journal of Immunology and Clinical Microbiology 2024 Open Access (https://dergipark.org.tr/tr/pub/jicm)
Creative Commons Attribution Non-Commercial License: The articles in the Journal of Immunology and Clinical Microbiology are open access articles

licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-sa/4.0/) which permits
unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited.

J Immunol Clin Microbiol 2024;9(4)



https://dergipark.org.tr/tr/pub/jicm
https://orcid.org/0009-0008-6861-1103
https://orcid.org/0000-0002-2882-7435
https://orcid.org/0009-0007-8040-7001
https://orcid.org/0009-0007-4313-8308
https://orcid.org/0000-0002-3490-0192
https://orcid.org/0000-0003-3086-0995
https://orcid.org/0000-0001-7075-7103

Purifying oil cleanser formulation with postbiotics

( )
0z

Amag: Son yillarda hastaliklardan korunmada beslenmenin etkinliginin yaninda koruyucu kozmetik bakim da giderek
o6nem kazanmistir. Koruyucuyaklasimda 6zellikle mikrobiyotanin etkinligi pek cok calismada yer almistir. Mikrobiyotanin
durumu, viicuttaki enflamasyon, cesitli metabolik hastaliklar, dermal hastaliklar, nérodejeneratif hastaliklar veya dermal
hastaliklarla iligkilendirilmistir. Bu ¢alismada, yag i¢inde ¢oziindiirtilmiis postbiyotik hammadde kullanilarak yapilan
temizleyicinin cilt mikrobiyotasina ve hiicre iizerine olumlu etkilerinin arastirilmasi amag¢lanmistir. Bu ¢alismada, %?2
postbiyotik LTO 35 igeren cilt temizleyici yagin, normal keratinositler (HEKA 500K CELL) ve cilt mikrobiyota simiilasyonu
(Lactobacillus crispatus LTC-KC24011, Staphylococcus epidermidis ATA-LSE 0198052, Staphylococcus aureus ATA-
LTCA 011204, Staphylococcus capitis ATA -LSC 0201201, Propionibacterium acnes ATA-LPC 0204221, Streptococcus
pyogenes ATA TCSP 210911, Candida albicans ATA-LTCA 0504212) iizerindeki etkileri degerlendirilmistir. Sonuclar
degerlendirildiginde, keratinositlere zarar vermedigi, mikrobiyota dengesini korudugu ve hiicresel onarima destek
oldugu gorilmistiir. Bu calismada, yag icinde ¢oziindiiriilmiis postbiyotik hammadde kullanilarak yapilan temizleyicinin
cilt mikrobiyotasina ve hiicre iizerine olumlu etkilerinin arastirilmasi amag¢lanmistir.

Yontem: Bu calismada, %2 postbiyotik LTO 35 iceren cilt temizleyici yagin, normal keratinositler (HEKA 500K CELL)
ve cilt mikrobiyota simiilasyonu (Lactobacillus crispatus LTC-KC24011, Staphylococcus epidermidis ATA-LSE 0198052,
Staphylococcus aureus ATA-LTCA 011204, Staphylococcus capitis ATA -LSC 0201201, Propionibacterium acnes ATA-LPC
0204221, Streptococcus pyogenes ATATCSP 210911, Candida albicans ATA-LTCA 0504212) kullanilmistir. Simiilasyonda
kullanilan bakteriler ve formiilasyon i¢inde kullanilan postbiyotik (LTO 35 Streptococcus thermophilus ATA-LTC
S$t140700, Bifidobacterium animalis ATA-BSLA0310, Lactobacillus acidophilus ATA-LAP1201 ferment ekstrakt in oil
lizat) ATA BIO Teknoloji kiiltiir koleksiyonundan temin edilmistir. Simiilasyon kontak siiresi 1 saat olarak uygulanmistir.
Bulgular: Bu c¢alismada kullanilan Purifying Oil Cleanser with Postbiotics numunesi, mikrobiyolojik a¢idan uygun
olarak degerlendirilmistir. Denge testi olumlu bulunup, patojen yoniinde degismedigi gézlenmistir. Yapilan analizlere
gore; Purifying Oil Cleanser with Postbiotics numunesinin cilt mikrobiyotasi ¢esitliligine zarar vermedigi ve mikrobiyom
dostu oldugu ifade edilebilir.

Sonug: Sonuglar degerlendirildiginde, keratinositlere zarar vermedigi, mikrobiyota dengesini korudugu ve hiicresel
onarima destek oldugu gorilmiistir.

Anahtar Kelimeler: Probiyotik, Postbiyotik, Mikrobiyota Dostu, Yag Temizleyici, Kozmetik

INTRODUCTION ingredients that support the growth or

activity of the microbiota (2). Postbiotics are

[n recent years, research has increasingly metabolic products of cellular components

highlighted the role of cutaneous microbiota produced or secreted by probiotic

in skin health and disease. Historically, microorganisms that do not require the

cosmetic products were formulated for . : .
presence of live microorganisms and

objectives such as cleansing, hydration, provide benefits to the host (3). Postbiotics

or protection against external factors; offer amore stable, standardisable, and safer

however, contemporary approaches  that alternative to the use of probiotics (3, 4).

target the maintenance or enhancement of
. . . .. D Paraprobiotics (also termed inactive
skin microbiota are gaining significance (1).

. . ) robiotics or “ghost” robiotics) and
In this context, the use of microbiota-focused p & p )

) . . . ostbioticsrepresentalternative approaches
ingredients such as prebiotics, probiotics, P P PP

e . : to traditional probiotic use. Paraprobiotics
and postbiotics is of interest in the cosmetics p P

are inactivated microbial cells or cell
sector.

lysates that can provide host benefits when

Probioticsaredefinedaslivemicroorganisms . .
administered at adequate concentrations,

that provide benefits to the host, while while postbiotics are bioactive. Postbiotics

prebiotics are  selectively  fermentable are bioactive molecules (e.g., metabolites
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and cellular fractions) synthesized by

probiotic microorganisms that confer
physiological benefits to the host. These
approaches aim to overcome the limitations
related to the viability, stability, and safety
profile of probiotics and offer the potential

for microbiome-targeted interventions (5,6).

The benefits of using postbiotics can be direct
or indirect. For instance, postbiotics have
been shown to maintain microecological
and immune homeostasis by enhancing
the interaction of the human organism
with the microbiota (7, 8). Furthermore,
positive effects on mental health can be
achieved by improving the functioning of
the brain-gut-microbiota axis. Postbiotics
have also been demonstrated to exert direct
benefits on host cells, while indirect benefits
include the promotion of probiotics and
the inhibition of pathogen growth. As with
prebiotics, the effects of postbiotics vary
depending on the type, strain and metabolic
product of the microorganism (9). The
most important effects of the postbiotic
product SCFA are its anti-inflammatory and
antioxidant properties. The present study
sought to evaluate the effects of postbiotic
LTO 35, obtained from S. thermophilus, B.
animalis and L. acidophilus lysates used
in an oil-based cleanser formulation, on
human keratinocyte cells and simulated skin

microbiota in in vitro models.

A study conducted by Aslan & Tarhan
Celebi (2023)
postbiotics

demonstrated that
specifically inhibit odour-
causing microorganisms while concurrently
supporting and balancing the natural
axillary microbiota. The findings revealed
that formulations containing Lactobacillus

ferment lysate extract were effective in

JICM 2024;9(4)

reducing unpleasant odours by normalising
the microbiota (10). In a study conducted
by Gokg¢e and Aslan on the pharmaceutical
applications of postbiotics, the antimicrobial
potential of liposomal postbiotics in
gel formulations was investigated. The
optimised gel (LG1) demonstrated effective
antimicrobial activity that was comparable
to that of free postbiotics against various
pathogens, while providing advantages such
as controlled release, stability and improved
usability. These findings emphasise the
potential of liposomal postbiotics for
pharmaceutical applications (11). In a study
by Tarhan Celebi et al., the treatment of colon
cancer by postbiotic substances is examined.
The viability of normal colon fibroblast
cells damaged by TTX 100 is restored by
buttermilk enriched with the postbiotic LTW
35, and the viability of colorectal cancer cells
is reduced in a concentration-dependent
manner, showing both reparative and
anticancer effects. The observed decrease
in Cal9-9 tumour marker levels further
emphasises its potential to reduce tumour
activity (12).

A plethora of academic studies have been
conducted in the domain of nutricosmetics
and cosmetics, encompassing a wide range
of natural sources (13,14), essential oils
(15) from hair care to skin care (16, 17).
Moreover, evenin the field of baby care, there
exist studies that utilize natural sources and
investigate their antimicrobial properties
(18, 19). In addition to natural products,
safety studies such as ADME (absorption,
distribution, metabolism, excretion) of
many semi-synthetic and fully synthetic
active substances (20, 21) and studies on
antibacterial activity have been conducted

(22). However, these studies do not address
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the subject of microbiome-friendly research

on intestine, skin and skin microbiota.

Theskin,thelargestorganofthehumanbody,
is colonised by a variety of microorganismes.
The majority of these microorganisms are
harmless and even beneficial to their hosts.
This colonisation is driven by the ecology
of the skin surface, which is highly variable
depending on environmental factors. In
addition, the microbiota also functions in
the education of the immune system (23).
Keratinocytesin the skin representa cellular
compartment that is constantly renewed
and the wound healing process is dominated
by the interaction of keratinocytes with
fibroblasts (24,25,26).

The practice of cleaning is an important
daily activity that is associated with both
skin diseases and general health. It is a
relatively modern concept, coinciding with
the mass use of commercial soap from the
early 20th century (27). It is estimated
that the bacteria in the human body far
outnumber the human cells in an individual,
and this community is termed the human
microbiome. According to another view,
various microbial communities that have
fundamental roles in human health and
disease are present in the human body (28).

The present study set out to evaluate the
effects of postbiotic LTO 35, obtained from S.
thermophilus, B. animalis and L. acidophilus
lysates used in an oil-based cleanser
formulation, on human keratinocyte cells
and simulated skin microbiota in vitro

models.

JICM 2024;9(4)

METHODS

In this research, a skin cleansing oil
containing 2% postbiotic LTO 35 was
utilised to simulate normal keratinocytes
(HEKA 500K CELL) and skin microbiota
LTC-KC24011,
Staphylococcus epidermidis ~ ATA-LSE
0198052, Staphylococcus aureus ATA-
LTCA 011204, Staphylococcus capitis ATA
-LSC 0201201, Propionibacterium acnes
ATA-LPC 0204221, Streptococcus pyogenes
ATA TCSP 210911, Candida albicans ATA-
LTCA 0504212). The bacteria utilised in the

simulation and the postbiotic employed

(Lactobacillus  crispatus

in the formulation (LTO 35 Streptococcus
thermophilus ATA-LTC St140700,
Bifidobacterium animalis ATA-BSLA0310,
Lactobacillus acidophilus ATA-LAP1201
ferment extract in oil lyzate) were obtained
from the ATA BIO Technology -culture
collection in Turkiye. The duration of contact
in the simulation was set at one hour.
MTT (In vitro cytotoxicity fest)

Tetrazolium salts, such as MTT, are
frequently utilised in cell proliferation tests,
which are based on the measurement of
metabolic activity. The underlying principle
is based on the measurement of the colour
change in the absorption spectrum by an
ELISA reader or a spectrophotometer, as
a result of the increased dehydrogenase
enzyme activity of proliferating cells. In
this process, tetrazolium (MTT: yellow) is
used to produce formazan (purple) dye. The
cells will be cultured in Dulbecco’s modified
Eagle’s medium (DMEM, Gibco) containing
10% fetal bovine serum (FBS, Gibco) and
1% penicillin/streptomycin in an oven
with 5% CO2Z maintained at 37°C. When
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cells reach 80% proliferation, they will be
washed with phosphate-buffered saline
(PBS) and trypsinized with 0.25% Trypsin-
EDTA for passaging and seeding each time.
Cells reaching sufficient proliferation will be
used in the subsequent toxicity tests.

Table 1. Microorganisms representing Artificial

Skin Microbiota and amount of utilisation.

Microorganism inoculum
Lactobacillus crispatus ATA-LTC
240522 3.50E+02
Staphylococcus epidermidis ATA-LSE
Staphylococcus aureus ATA-LTCA
011204 3.50E+02
Staphylococcus capitis ATA -LSC
Cutibacterium (Propionibacterium)
acnes ATA-LPC 0204221 3.50E+02
Streptococcus pyogenes ATA TCSP
210911 3.50E+02
Candida albicans ATA-LTCA 0504212  3.50E+02

The environment has been modified to
be conducive to the presence of artificial
microbiomes.

Microbiological analyses

The formulation developed for
microbiological analysis within the scope of
the study was disinfected with 70% ethanol.
To dissolve the product, 5 g/L polysorbate
80 was added to 90 ml TSP (Buffered Sodium
Chloride Peptone), 10 g of sample was added
and left to dissolve in a water bath for 10-
15 minutes. Serial dilutions (102, 103, 10*)
were prepared by transferring 1 mL of the
sample suspension to 9 mL of TSP using
the pour plate method. The dilutions were
repeated twice by inoculating 1 mL of the
diluted tubes into a 90 mm petri dish. Then
15-17 mL of agar medium cooled to 45°Cina
water bath was poured into the petri dishes
and left to freeze. Tryptic Soy Agar (TSA)

JICM 2024;9(4)

was used for the total number of aerobic
mesophilic microorganisms which were left
at 30-35°C for 3-5 days. SDA medium was
used for total yeast and mould counts and
the media were incubated at 20-25°C for
5-7 days. In case of growth, the calculation
formula is used to count colonies visible to
the naked eye. This formula is as follows:

CFU/ml = Total number of colonies obtained
x dilution factor/ Sample volume
Enrichment

10 g of the sample dissolved in buffered
sodium chloride peptone was transferred
to 90 mL of Tryptic Soy Broth (TSB). This
medium contains lecithin and polysorbate
required for neutralisation and is a general
producer medium. After thorough shaking,
the medium was incubated at 30-35°C for
18-24 hours (maximum 72 hours). After
incubation, a selective medium was used.
Enrichment was performed for E. coli, P.
aeruginosa and S. aureus. For C. albicans,
10 mL (1 g or mL) of the sample dissolved
in TSP was transferred to 90 mL Sabouraud
Dextrose Broth (SDB). After shaking well,
it was incubated at 30-35°C for 72 hours
(maximum five days). After incubation, a
selective medium was used.

Investigation of Aerobic Mesophilic
Bacteria
After enrichment, 1 mL of TSB medium was
taken and placed in sterile petri dishes. 5 mL
of medium was added to Tryptone Glucose
Extract Agar (TGEA) medium cooled to
45°C, mixed and inoculated with the sample
in duplicate and allowed to solidify. After
solidification, it was incubated at 37°C for
48 hours. In case of growth at the end of
incubation, the number of colonies formed
is calculated taking into account the dilution

factor.

142



Purifying oil cleanser formulation with postbiotics

Investigation of The Presence of
Escherichia Coli
After enrichment, 1 mL of TSB medium was
taken and placed in sterile petri dishes. Then
5 ml of medium was added to Macconkey
Agar (MCA) medium, mixed and the medium
was inoculated with the sample in duplicate
and allowed to solidify. Incubated at 30-35°C
for 24 hours (maximum 48 hours).

Investigation for The Presence of
Staphylococcus Aureus
After enrichment, 1 mL of TSB medium was
taken and placed in sterile petri dishes. 5 ml
of medium was added to Mannitol Salt Agar
(MSA) medium cooled to 45°C, inoculated

with the sample in duplicate and allowed to
solidify. Incubated at 30-35°C for 24 hours
(maximum 48 hours).

Investigation of The Presence of
Pseudomonas Aeruginosa
After enrichment, 1 mL of TSB medium was
taken and placed in sterile petri dishes. 5
mL of medium was added to Cetrimide Agar
(CA) medium cooled to 45°C, mixed and the
medium was inoculated with the sample
in duplicate and allowed to solidify. Plates
were incubated at 25°C for 5 to 7 days.

RESULTS

Microbiological analyses

Table 2. Microbiological compliance results applied to the samples taken into the study

Purifying Oil Cleanser with %2 Postbiotics

Analyze Result Limit for eye contour Limit for other Evaluation
(cfu/g) products and products for products
use in children under 3 years
of age
Aerobic Mesophilic Colony <1.0E+1 1.00E+02 1.00E+03 Suitable
Count
P. aeruginosa Not Detected Must not be found Must not be found Suitable
Escherichia coli Not Detected Must not be found Must not be found Suitable
Candida albicans Not Detected Must not be found Must not be found Suitable
S. aureus Not Detected Must not be found Must not be found Suitable
Total Mould - Yeast Count <1.0E+1 1.00E+02 1.00E+03 Suitable
Cell viability Lo
" . 100%
Relative viability % o8%
o 6%
00 1000 ii: g:;
T %
> BB%
B86% 3,50E+02 3,40E+02
B4%
Al E— B2%
80%
Control SFAP231312
Purifying Oil Cleanser with
o 12 Postbiotics
§ Staphylococcu s epider midis m Staphylococcus qurens

Dulbeceo

Figure 1. Cellular viability graphics.

According to the graphical data, the cleanser
product containing 2% postbiotic did not
show any cytotoxic effect on keratinocytes.

JICM 2024;9(4)

Figure 2. Pathogen non-pathogen balance graph

of 2% postbiotic containing cleanser product in

microbiota simulation test.
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Microbiome & Microbiota Friendly
Studies

Table 3. Table of microbiological diversity results

in absence of sample (control)

1 1
It was hypothesised that the equilibrium C(OPnBtg CFPn];g())

Mi .
test would demonstrate a preponderance feroorganisim cfu/ml logl10

of S. epidermidis. As this was observed, the
study was continued. S. epidermidis is the
indicator microorganism that suppresses the
excessive increase of S. aureus species. The

maintenance of a balanced microbiota is key

w

to the suppression of infection. According to
the graph, the tested product did not disturb

Candida albicans 3.78E+02 2,58

the balance in favour of the pathogen.

3,5E+02
259 2,57 2,56 2,58 2,60 2,55 2,58

T B

3,56+02
l 3,56+02 J J
3,56+02 I I
3,56+02
N © o & & & &
:\aQL\ & o~ & & o W 3,5E:02
s A0 © & o ROl R
3 ¥ Ko ¢ R Y &
N N o & ) o \-\&
& & o o o & o 3,5E+02
& & RN} R & W [
& .
o & o o™ & & 3,56+02
canse
toba atu T to
str

cfu/ml

Control SFAP231312

W Staphy) midis

Figure 3. Plot of microbial diversity in the absence of

samples. . o o
Figure 4. Microbial diversity graph of Purifying oil

The graph indicates that the initial diversity cleanser product containing 2% postbiotic.
was determined in the analysis conducted

The results of the study, as presented in the
without the addition of the tested product.

graph, indicate that the product containing
2% postbiotic did not result in any adverse
effects on the diversity of microbiota.

Table 4. Table of microbiological diversity results in the presence of sample

Microorganism Inoculum Control SFAP231312- Purifying Control SFA]_JZZ?lSl?'
0il Cleanser with ;:;‘rg:;gw ?tl:l
(cfu/ml) (cfu/mD Postbiotics (log10) Postbintics
(cfu/ml) (log10)

Lactobacillus crispatus 3.50E+02 3.5E+02 3.5E+02 2.5 2.5
Staphylococcus epidermidis 3.50E+02 3.5E+02 3.5E+02 2.5 2.5
Staphylococcus aureus 3.50E+02 3.5E+02 3.5E+02 2.5 2.5
Staphylococcus capitis 3.50E+02 3.5E+02 3.5E+02 2.5 2.5
Propionibacterium acnes 3.50E+02 3.5E+02 3.5E+02 2.5 2.5
Streptococcus pyogenes 3.50E+02 3.5E+02 3.5E+02 2.5 2.5
Candida albicans 3.50E+02 3.5E+02 3.5E+02 2.5 2.5

Theincorporation ofthe sample did notresult
in any impairment to the microbiological

diversity. The study evaluated the change in

JICM 2024;9(4)

microorganisms contacted with the sample
in comparison to the control. The results
demonstrated that the samples exhibited
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no biocidal effect on microorganisms.
The study’s hypothesis was based on the
principle that the difference between the
initial amount and the amount after contact

would not exceed 60%.

DISCUSSION

Inrecentyears, there has been a marked shift
in emphasis towards personalised medicine
and preventive healthcare. This has resulted
in a significant increase in consumer interest
in natural-based cosmetics and personal
care products. In the context of this paradigm
shift, the importance of the skin microbiota
is increasingly recognised due to its central
role in mediating and regulating skin
homeostasis (29). In conventional wisdom,
the employment of live microorganisms
has been a staple approach to promoting
dermal health. However, the formulation
and stability of these microorganisms
can pose substantial challenges. Recent
research has garnered mounting attention
on the potential benefits of postbiotics,
defined as metabolic byproducts secreted
by microorganisms, particularly probiotic
bacteria (30). Postbiotics are increasingly
being recognised as promising ingredients
for topical cosmetic formulations. They offer
several advantages, including stability, safety
and the ability to penetrate the skin barrier.
Postbiotics have been shown to help maintain
the body’s homeostasis and aid in cellular
repair. Furthermore, postbiotics have been
demonstrated to enable microorganisms to
function better (31). This research study
investigates the safety and potential benefits
of a new oil-based cleanser formulation,
which contains a postbiotic in oil-soluble
form as its unique feature. The results

demonstrate that the formulation does not

JICM 2024;9(4)

harm human keratinocytes and maintains
a robust balance between pathogenic
and commensal species in an in vitro skin
microbiota simulation. Furthermore, cell
viability tests show that the formulation
does not cause significant adverse effects
on the viability of human keratinocytes.
This finding suggests that the formulation
does not possess intrinsic toxicity, which
is a significant indication in the field. It is
particularly noteworthy that the majority
of cosmetic products, notably cleansing
formulations, are intended for long-term
or frequent use. Therefore, it is imperative
to preserve the integrity of keratinocytes,
as elevated levels of toxicity can result in
the disruption of skin barrier function,
inflammation, and adverse reactions.In this
context, the formulation appears to be safe
for maintaining the health of epidermal cells.

The present study demonstrated that
the ratio between non-pathogenic and
pathogenic bacteria in an in vitro skin
microbiota simulation, a community found
in human skin, remained unaltered without
compromising the balance. A healthy skin
microbiota has been shown to assist in
resisting pathogen colonization of human
skin, modulating immune function, and
maintaining the skin barrier. Numerous skin
diseases are characterised by microbiota
imbalance or overgrowth of certain
pathogenic species, in contrast to the
relative abundance associated with healthy

microbiota.

The formulation that was the subject of this
investigation has been shown to preserve
microbial balance and to promote a healthy
microbiota profile. This suggests that it
has the potential to provide effective yet

gentle cleansing without disrupting skin
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barrier integrity or homeostasis.The benefits that
were observed - specifically, the stimulation of
beneficial species and suppression of pathogenic
growth - are likely to be mediated by the inclusion
of the postbiotic LTO 35, a metabolite derived from
Streptococcus thermophilus. Postbiotics, defined
as bioactive compounds produced by microbial
fermentation (e.g., cell-free supernatant, enzymes,
or organic acids), are increasingly recognised for
their dermatological applications.In this context,
the S. thermophilus-derived postbiotic contains a
synergistic blend of metabolites, including lactic
acid, bacteriocins, short-chain fatty acids (SCFAs),
and hydrolytic enzymes, each contributing to skin
health through distinct mechanisms: Lactic acid
and organic acids lower cutaneous pH, creating
an inhospitable environment for pathogens while
enhancing ceramide synthesis, which reinforces
stratum corneum cohesion. Bacteriocins exhibit
dual functionality: (i) direct antimicrobial activity
againstpathogens (e.g., Staphylococcus aureus) and
(ii) immunomodulatory effects via interactions
SCFAs

(e.g., acetate, propionate) regulate epidermal

with keratinocyte toll-like receptors.

differentiation and attenuate inflammatory
cascades by modulating dendritic cell signalling

(32).

The present findings are consistent with the
evidence that postbiotic metabolites derived from
probiotic strains, in particular lactic acid bacteria,
exert pleiotropic benefits on cutaneous health
without compromising commensal microbiota
diversity (33). The formulation’s selectivity - in
other words, its capacity to inhibit pathogens
while fostering symbionts - underscores its
potential as a topical agent that is compatible with

the microbiome.

JICM 2024;9(4)

CONCLUSION

The study demonstrated that the purifying oil
containing 2% postbiotic LTO 35,
preserves the diversity of the skin microbiota,

cleanser,

does not cause pathogenic dominance, does not
damage keratinocyte cells and promotes cellular
repair. Furthermore, microbiological balance
tests revealed that the product has microbiome-
friendly properties while protecting the skin
barrier. These findings suggest that postbiotic-
based formulations may play an effective role in

protective dermocosmetic products.
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Case report: Exam&)lg of the imFact of laboratory é)rocesses on patient safety:
Reflection of ‘HBsAg’ test results on analytical and post-analytical process
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Laboratuvar stireglerinin hasta giivenligine etkisine 6rnek: ‘HBsAg’ test sonuglarinin
analitik ve post-analitik siire¢ yonetimine yansimasi
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Abstract

Hepatitis B virus (HBV) infections are a group of infections that primarily affect the liver and cause inflammatory
hepatitis. This group of infections; In Turkey, it develops as acute hepatitis at a rate of 2% to 10%, and 4% to 6% of
these cases later develop as chronic hepatitis. 10% of chronic hepatitis cases face the risk of developing hepatocellular
carcinoma (HCC) in the future. Various methods are used in the diagnosis of HBV infections. The most commonly used
method in diagnosis is the screening of serological indicators (ELISA tests: HBsAg, Anti-HBs, Anti-HBc IgM and Anti-HBc
IgG) in serum. Among these indicators, the ‘HBsAg’ test is the first test used for screening purposes for HBV infection
and in the study and interpretation of test results; the evaluation is made by taking into account various factors related
to the patient, employee and test procedure. Accuracy and reliability of laboratory test results; it is a very important
parameter in terms of both patient safety and control of laboratory test processes. In our case; based on the ‘HBsAg’ test
result of one patient, our studies and recommendations regarding the false positive HBsAg test results detected in a total
of three patients are included. In the root cause analysis studies conducted on the process of 3 patients with unusual
‘HBsAg’ positivity; lack of training among the relevant personnel, lack of awareness, failure to carry out device technical
service maintenance checks on time, and deficiencies in communication with clinicians came to the fore. As a result of
our work on these inappropriate test results; Regular service maintenance and checks of ELISA devices, follow-up and
traceability of quality-control studies, and effective communication between the patient’s physician and the patient’s
clinic will prevent the development of situations that may jeopardize patient safety on a laboratory basis.
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‘HBsAg'’ test results on analytical and post-analytical process management

4 )
0z

Hepatit B viriis (HBV) enfeksiyonlari, dncelikle karacigeri etkileyen ve inflamatuvar hepatite neden olan bir grup
enfeksiyondur. Bu grup enfeksiyonlar; Tirkiye’de %2 ila %10 oraninda akut hepatit olarak gelismekte ve bu
vakalarin %4 ila %6’s1 daha sonra kronik hepatit olarak gelismektedir. Kronik hepatit vakalarinin %10’u ileride
hepatoselliiler karsinom (HCC) gelisme riski ile kars1 karsiyadir. HBV enfeksiyonlarinin tanisinda gesitli yontemler
kullanilmaktadir. Tanida en sik kullanilan yontem serumda serolojik gostergelerin (ELISA testleri: HBsAg, Anti-
HBs, Anti-HBc IgM ve Anti-HBc IgG) taranmasidir. Bu gostergeler arasinda ‘HBsAg’ testi HBV enfeksiyonu icin
tarama amagl kullanilan ilk testtir ve test sonuglarinin incelenmesi ve yorumlanmasinda; hasta, ¢alisan ve test
prosediriiileilgili cesitli faktdrler g6z 6ntinde bulundurularak degerlendirme yapilir. Laboratuvar test sonuglarinin
dogrulugu ve giivenilirligi; hem hasta giivenligi hem de laboratuvar test siireclerinin kontrolii agisindan ¢ok énemli
bir parametredir. Olgumuzda; bir hastanin ‘HBsAg’ test sonucundan yola ¢ikarak toplam ti¢ hastada tespit edilen
yanlis pozitif HBsAg test sonuglarina iliskin ¢alismalarimiz ve onerilerimiz yer almaktadir. Olagandis1 ‘HBsAg’
pozitifligi tespit edilen 3 hastanin stirecine iligskin yapilan kok neden analizi ¢alismalarinda; ilgili personelin egitim
eksikligi, farkindalik eksikligi, cihaz teknik servis bakim kontrollerinin zamaninda yapilmamasi ve klinisyenlerle
iletisimdeki eksiklikler 6n plana ¢ikmistir. Bu uygunsuz test sonugclari iizerine yaptigimiz ¢alisma sonucunda; ELISA
cihazlariin diizenli servis bakim ve kontrollerinin yapilmasi, kalite-kontrol ¢alismalarinin takibi ve izlenebilirligi,
hastanin hekimi ve hastanin klinigi arasinda etkin iletisimin saglanmasi laboratuvar bazinda hasta giivenligini
tehlikeye atabilecek durumlarin gelismesini engelleyecektir.

Anahtar Kelimeler: Hasta giivenligi, Hepatit B virtiisii (HBV), Test sonucu

INTRODUCTION Enzyme immunoassay (EIA) methods are
generally used. There are situations where

People can grouped who may be in the both methods used have advantages and

risk group in screening tests for HBV
infections; healthcare workers, born in,
living in, and migrating from medium-
high endemicity regions (prevalence >2),
living with HBV-infected people and with a
history of sexual contact, IV (Intravenous)
drug addicts and who constantly receive
blood products, homosexuals, polygamists,
heterosexuals and HIV(+) patient groups,
with chronic liver disease (infected with
HIV/HCV), hemodialysis patients, receiving
immunosuppressive treatment, pregnant
women and babies born to HBV-infected
mothers (1).

Evaluation of ‘HBsAg’ tests and possible
interference situations

Nowadays, for HBsAg tests, either manual
(Immunochromatographic-Card test) or

JICM 2024;9(4)

disadvantages compared to each other. In a
study; while the sensitivity of the card test is
low (93%) and the specificity rate is 100%;
In EIA tests, the sensitivity rate was found to
be high (100%) and the specificity rate was
found to be 100% (2).

When evaluating HBsAg screening test
results, there are various factors that may
cause misinterpretation of the test results.
Especially in cases where isolated HBsAg
positivity is detected; the patient being
in the initial (incubation) period of acute
HBV, a history of blood transfusion from
an HBsAg positive person, the presence of
chronic HBV infection that does not develop
an anti-HBc response, the use of test Kkits
and the presence of problems related to the
test device, sample-related contamination,
antigenemia cases after high-dose hepatitis
vaccine in young children and the presence
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of HBV-S mutants should be evaluated (3).

Features of the ‘HBsAg’ kit that is used in
the ELISA device in the laboratory

The test kit used for HBsAg screening is
used in our laboratory with a single device
and a single test kit; It is the Architect
HBsAg Qualitative II test kit from Abbott
company and performs the test procedure
with  chemiluminescent = microparticle
immunoassaytechnology. The HBsAgantigen
detection range of the test (measurable
range) is defined as =1 (Sample/Cut-off:
S/CO), and in the kit package insert the
this test kit specificity is stated as 99.91%
and the sensitivity is 99.09%. In the kit
package insert; The issues that need to be
taken into consideration in the selection of
test samples, storage of test kits and use of
test reagents during the testing stages are
also emphasized (Abbott, Architect system,
HBsAg II Qualitative test prospectus) (4).

CASE PRESENTATION

As of September 18, 2023; since we have
never encountered this situation before,
in order to interpret it in line with the
information request of the relevant patient
and to examine this situation we decided to
make an evaluation about ‘HBsAg’ test result
approved on ‘August 21, 2023’ . On this date
(August 21, 2023); The HBsAg test result
of the patient (49 years old, female) was
measured as 53.75 S/CO (positive) on the
Abbott Architect device and was approved
by us. The patient’s biochemistry test results
were normal and there were no abnormal
laboratory findings. The same patient had
the HBsAg test done again in Izmir, 1 week
after August 21, 2023 (29.08.2023), and
this time the test result was measured as
‘0.18’ S/CO (negative). Upon this result, the
patient said; She reported his complaint
to the patient rights unit of our hospital,
saying “They diagnosed me with Hepatitis
B” and requested information from the
laboratory. Upon this request, we examined
the package insert of the HBsAg test kit used
in the laboratory and conducted a literature
search to examine the situations that may
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cause HBsAg cross-reactions (false positive
results). At the end of both source research;
we told to the patient rights unit to write
an answer, explaining that may be cross-
positive results due to situations which is
arising from the patient status (hunger-
satiety, vaccination history, non-HBV viral
and bacterial hepatitis, autoimmune disease,
immunosuppressive treatment, etc.) or test
kit (thermostability of the kit, interaction
due to serum content, gray zone due to test
sensitivity). 2 days after September 18,
2023, on September 20, 2023, the HBsAg
test result of another patient (70 years old,
M) diagnosed with vitamin D deficiency,
who entered the infection clinic, was 73.95
S/CO (positive) with the same device and
kit. The test has been concluded and the test
result has been approved by us. The next day
(21.09.2023), the infectious disease doctor
called laboratory and said that the patient
did not have a risky condition in terms of
HBYV, that there could be that she would
requestablood test for HBsAg from the same
patient again. We suggested working with
patient serum that gives results that was
tested the day before and tested positive.
As of September 21, 2023; with the same
device and the same kit, the serum that gave
a positive result the day before was ‘0.24’ S/
CO (negative) on the second day, and the test
result of the patient’s blood on the second
day was ‘0.25" S/CO (negative). In a short
period of time; Considering these results, it
was thought that the situation was caused
by the test or device, not the patient, and
examinations related to the device and test
kit were carried out to perform root-cause
analysis.

The results of the calibration and internal
quality and external quality control studies
performed on the device on the days when
the tests of the relevant patients were
studied were appropriate and approved by
us. For the ELISA device, which was installed
in April 2023, the technical service has come
for routine maintenance for the ELISA device
several times since the device installation
time (about 6 months), only for technical
equipment repair and several times for
%CV (consecutive work-test for analytical
measurement error analysis-study on the
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coefficient of variation) was carried out
and there were records associated with
regarding this, but there was no record
regarding detailed (comprehensive)
technical service, control and maintenance.
There upon, a interwiewed was held
with the relevant company officials on
September 22, 2023, and they came from
the relevant company technical service
for detailed maintenance of the device
on September 27, 2023. On the same day
(September 27, 2023); Before the technical
service maintenance work, the HBsAg test
result of another 60-year-old male patient,
who was referred to the laboratory from
the internal medicine outpatient clinic with
the diagnosis of ‘vitamin D deficiency’, was

measured as ‘101.25’ S/CO (positive) even
though his other laboratory tests were
normal. It was not approved, the physician
who requested the tests was contacted, the
patient’s risk status in terms of HBV was
questioned, and it was learned that there
was no risky situation for the patient. After
technical service control and maintenance;
In this serum put back into the device; The
result, which was previously measured as
‘101.25’ S/CO, was this time measured as
‘0.19’ (negative) S/CO, and it was stated to
the relevant physician that such a result was
encountered due to a problem related to the
device and kit (Table 1).

Table 1. Evaluation of patients’ HBsAg test results

Patients Ist test result (S/CO) and 2nd test result (S/CO) and Comment
date date
Patient 1 53,75 (21.08.2023) 0,18 (29.08.2023) False positive result
Patient 2 73,95 (20.09.2023) 0,24 (21.09.2023) False positive result
Patient 3 101,25 (27.09.2023) 0,19 (27.09.2023) False positive result

CONCLUSION AND RECOMMENDATIONS

Medical microbiology laboratory processes
consist of 5 parts; pre-preanalytical
process, pre-analytical process, analytic
process, post-analytical process and post-
postanalytical process. Pre-preanalytical
process; It covers processes such as
informing physicians about the test guide,
making test orders in accordance with the
indications, applying decision-support
systems, and designing test panels and
test order forms. Pre-analytical process;
It includes the processes of preparing
the patient for sample collection, sample
collection, sample transfer, acceptance
of the sample to the laboratory and
preparation for analysis. Analytical process;
It is a process that includes the control of
materials, devices and equipment used
in performing tests in the laboratory, the
competence of the personnel, device/
test quality control studies and validation
studies, and consists of measurable and
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controllable parameters. Post-analytical
process; It includes processes related to
determining test result delivery times and
informing the target audience about these
times, arrangements for patient result
reports and the design of the minimum
information that should be included in
these reports, and archiving of patient test
results and related reports. Post-analytical
process; It is the process that includes
effective notification of test results (panic/
critical value) that will affect the safety
of the patient to the relevant physician,
information and guidance support for the
interpretation of test results, and practices
to encourage rational antibiotic use (5).

In order to avoid such risky situations or
to minimize the possibility of encountering
them, laboratory analytical and post-
analytical process controls must be
managed effectively and accurately. In
the root cause analysis studies conducted
on the process of 3 patients with unusual
‘HBsAg’ positivity; Lack of training among
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