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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background and Objectives: This prospective study was
conducted at the University Hospital NAO "MUS" (Semey
Medical University, Non-Profit Joint-Stock Company (NCJSC)
of Semey, Kazakhstan. The objective of our investigation was
to delineate potential risk factors associated with coagulopathy
among patients presenting with mechanical jaundice.

Materials and Methods: One hundred eighty-six patients
who underwent surgical procedures between October 2020
and September 2022 in Semey, located in East Kazakhstan,
were included in this study. Logistic regression analysis was
employed to explore independent associations between non-
coagulopathy and its respective correlates.

Results: The gender distribution among participants was as
follows: 68 men (36.6%) and 118 women (63.4%), with an
average age of 62.2 years (95% confidence interval: 52-72.4).
Coagulopathy was observed in 87.9% of patients (N=163). Nine
risk factors associated with the development of coagulopathy
were included in the binary logistic regression model: nationality
(p=0.005), local residence (p=0.01), obesity (p=0.0001),
hemoglobin concentration (p=0.003), platelet count (p=0.008),
total bilirubin level (p=0.031), alanine aminotransferase
(p=0.001), soluble fibrin-monomer complexes (p=0.034), and
international normalized ratio (INR) (p=0.005).

Conclusions: The majority of patients developed coagulopathy,
and key sources of its occurrence were identified. Surgeons
need to pay closer attention to patients of Kazakh ethnicity with
obesity, as well as to those with mild anemia, elevated levels
of platelet count, soluble fibrin-monomer complexes, alanine
aminotransferase, and international normalized ratio, as they
are more likely to develop coagulopathy. Additionally, patients
with moderate or severe jaundice are also more prone to the
development of coagulopathy.

Key words. Coagulopathy, obstructive jaundice, bleeding,
risk factors, Kazakhstan.

Introduction.

Mechanical jaundice stands as a significant and persistently
unresolved challenge in contemporary surgical practice.
Globally, there has been a consistent rise in the prevalence of
cholelithiasis, consequently amplifying the population afflicted
by mechanical jaundice. The associated mortality rates remain
high, ranging from 8% to 44% [1-3].

Surgical interventions in patients presenting with jaundice
entail a heightened risk of postoperative complications
compared to those performed on non-jaundiced individuals
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[4,5]. Perioperative morbidity rates among patients with
mechanical jaundice vary between 20% and 30% [6].

Malignant mechanical jaundice (MU) is a serious surgical
problem with high morbidity and mortality worldwide.
Treatment is usually delayed, and most patients benefit only from
palliative care. Surgeons practicing in developing countries face
a titanic task in the treatment of MOJ (Malignant obstructive
jaundice) due to the lack of minimally invasive endoscopic
procedures. Palliative surgery is associated with high morbidity
and sometimes mortality [7-9].

Progressive liver failure is widely recognized as a leading
cause of fatal outcomes in mechanical jaundice. This failure
stems from severe morpho-functional disturbances exacerbated
by intoxication, compounded by hemodynamic, rheological,
and hemostasiological disorders [5,7]. Some patients may be
at a higher risk of bleeding than others, for reasons that were
not initially recognized. In other words, there are patients who
don't need to take these precautions as they don't have any
risk of bleeding. Thus, the task of selecting the most effective
treatment strategy for patients facing perioperative bleeding
is intricate, primarily due to the complexity of hemostatic
dysfunction. Initially, it's crucial to determine whether a patient
is at heightened risk for perioperative bleeding. A thorough
understanding of the factors contributing to increased morbidity
and mortality in these cases is essential for guiding appropriate
treatment decisions and ultimately improving survival rates [8].

Surgical treatment of OJ (Obstructive jaundice) depends on the
cause, location and severity of the obstruction. Biliary drainage,
surgery, and endoscopic intervention are potential treatment
options depending on the patient's condition [10].

Our study aims to share our institutional experience in
identifying potential risk factors for coagulopathy in patients
undergoing surgery while dealing with mechanical jaundice,
within our local setting. The aim of this study is to determine
whether there is a correlation between certain demographic and
research parameters and the chance of developing coagulopathy.
To guarantee that resources are allocated to patients who will
actually benefit from them.

Materials and Methods.

Theresearchwas conducted in Semey (formerly Semipalatinsk),
situated in East Kazakhstan, a prominent industrial center in
the country historically known as the Soviet nuclear weapons
testing site from 1949 to 1991. With a population of 328,782
as of 2022, Semey boasts two municipal hospitals responsible
for providing surgical care to its residents as well as those in
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the surrounding rural areas. As Semey represents a typical city
in Kazakhstan, our findings may offer insights applicable to
similar contexts across the country.

This prospective study involved the analysis of patient data,
with individuals categorized into two cohorts based on the
presence or absence of coagulopathy. A total of 186 patients
diagnosed with mechanical jaundice were included in the study.

Inclusion criteria encompassed all patients aged 18 years
and above presenting with mechanical jaundice necessitating
immediate treatment. Exclusion criteria comprised individuals
under 18 years old, pregnant, or breastfeeding women, and
patients declining participation in the study.

The primary objective of our investigation was to identify
potential risk factors for coagulopathy in patients afflicted with
mechanical jaundice.

We conducted an in-depth analysis of various data parameters.
Patients were categorized into four age brackets: 18-44, 45-59,
60-74, and 75-90 years. Disease duration was classified into four
intervals: up to 14 days, 15 days to a month, one to six months,
and seven months and beyond. Ethnic origin was categorized
into two groups: Kazakhs and others. Additionally, patients'
medical histories were carefully examined for associated
conditions such as hypertension, coronary disease, obesity, and
other ailments.

Upon admission, pre-treatment routine blood tests were
examined, yielding the following laboratory results: hemoglobin
concentration (HGB) (normal range for males: 130-160 g/l,
females: 120-140 g/l; mild anemia: 110-90 g/l), hematocrit
(normal range for males: 40-48%, females: 36-46%), platelet
count (PLT) (normal range: 150,000-400,000 cells per 1 mcl
of blood), total bilirubin (normal range: 0.5-20.5 mcmol/l),
direct bilirubin (normal range: 0-5.1 mcmol/l), indirect bilirubin
(up to 16.4 mcmol/l), alanine aminotransferase (ALT) (normal
range for males: up to 45 un/l, females: up to 34 un/l), aspartate
aminotransferase ACaT (normal range for males: up to 37 un/I,
females: up to 31 un/l), soluble fibrin-monomer complexes
(normal range: 3-4 ml/100 ml), activated partial thromboplastin
time (APTT) (normal range: 21.1-36.5 seconds), fibrinogen
(normal range: 2-4 g/l), international normalized ratio (INR)
(0.85-1.35), and prothrombin time (PT) (normal range: 11-16
seconds).

Statistical analysis.

Continuous data were summarized using means (M) and
standard deviations (SD), while the proportion of patients
developing coagulopathy was accompanied by 95% confidence
intervals (Cls) calculated through Wilson's method [11],
acknowledged for its superiority over the conventional Wald
method. Bivariate associations were explored using the
Pearson chi-square test. To ascertain the relationship between
independent variables and coagulopathy, multivariate logistic
regression was employed. Both crude and adjusted odds ratios
(ORs) with corresponding 95% ClIs were computed, with the
most favorable category serving as the reference group for each
variable.

To derive the final regression model, a backward elimination
procedure was employed. This approach, preferable to direct
methods, minimizes the risk of Type II error and provides
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greater statistical power compared to forced entry methods for
a given sample size [12]. Statistical significance was defined
at p < 0.05. All analyses were conducted using the Statistical
Package for the Social Sciences (SPSS, version 22.0, SPSS Inc.,
Chicago, IL, USA).

The present study strictly adhered to the ethical guidelines
set forth in the Helsinki Declaration of the World Medical
Organization. Approval for the study was obtained from
the Ethical Committee of Semey State Medical University,
as documented in Protocol 2 dated October 28, 2020, with a
designated Project Identification Code. Prior to their inclusion,
all patients were duly informed about the research objectives
and provided informed consent by signing consent forms.

Results.

The study population predominantly consisted of urban
residents (69.9%). Among them, 82.8% (N=154) developed
coagulopathy. To facilitate comparative analysis, patients
were divided into two groups based on the presence or absence
of coagulopathy, comprising 82.8% and 17% of the total,
respectively. Table 1 displays the initial characteristics of
patients in both groups.

In our sample, the majority were women (63.4%, N=59)
and of Kazakh ethnicity (83.9%, N=78). The average age was
62.2 (95% confidence interval: 52-72.4) in the coagulopathy
group and 60.7 (95% confidence interval: 54.5-62) in the
non-coagulopathy group. Notably, a substantial proportion
of respondents in the coagulopathy group (48.1%, N=74)
were unemployed or retirees, while the majority in the non-
coagulopathy group were employed individuals (43.8%, N=14).

Comparing patient groups, obesity was observed in 100% of
patients with coagulopathy and none in the non-coagulopathy
group (p=0.0001). Additionally, in the non-coagulopathy group,
none of the patients experienced a disease duration exceeding
31 days (p=0.045). Moreover, coagulopathic bleeding occurred
in 100% of patients in the coagulopathy group compared to 11%
in the non-coagulopathy group (p=0.00001).

In Table 2, we present a comparative analysis of thirteen
laboratory parameters between patients with and without
coagulopathy. Notably, in the coagulopathy group, there
was a significantly higher prevalence of mild anemia (37.5%
versus 9.1%, p=0.003), elevated platelet count (32.5% versus
0%, p=0.008), severe jaundice (18.2% versus 0%, p=0.003),
increased direct bilirubin levels (100% versus 62.5%,
p<0.001), elevated alanine aminotransferase (ALT) levels
(44.2% versus 0%, p=0.001), elevated soluble fibrin-monomer
complexes levels (81.2% versus 53.2%, p=0.034), and elevated
international normalized ratio (INR) (62.5% versus 23.4%,
p=0.005) compared to the non-coagulopathy group.

Through multivariable logistic regression analysis both crude
and adjusted odds ratios (ORs) with corresponding 95% Cls
were computed, with the most favourable category serving as
the reference group for each variable (refer to Table 3). The final
regression model underwent a meticulous backward elimination
process, resulting in the exclusion of variables such as disease
duration and direct bilirubin.

In the adjusted analysis of sociodemographic variables
associated with the development of coagulopathy, one significant



Table 1. Comparison of patients with coagulopathy and without coagulopathy (baseline characteristics).

Characteristics Cogulopathy, N (%) Non-coagulopathy, N (%) P value
Age, years 0.303
18- 44 4 (2.6) 0(0)

45-59 58 (37.7) 16 (50.0)

60-74 68 (44.2) 14 (43.8)

75-90 24 (15.6) 2(6.3)

Gender 0.22
Male 52 (33.8) 16 (50.0)

Female 102 (66.2) 16 (50.0)

Local residence 0.01
Urban 108 (70.1) 22 (68.8)

Rural 46 (29.9) 10 (31.8)

Nationality 0.005
Kazakh 134 (87.0) 22 (68.8)

Other nationality 20 (13.0) 10 (31.2)

Employment 0.105
Retiree 74 (48.1) 6 (18.8)

Unemployed 18 (11.7) 10 (31.3)

Workers 46 (29.9) 14 (43.8)

Disabled people 8(5.2) 2(6.3)

Housekeeper 8(5.2) 0

Associated diseases

Hypertension 0.089
Yes 91 (59.4) 12 (50.6)

No 63 (40.6) 20 (62.5)

Coronary disease 0.150
Yes 136 (88.3) 32 (100.0)

No 18 (11.7) 0

Obesity 0.0001
Yes 154 (100.0) 26 (81.3)

No 0 6 (18.7)

Other diseases 0.289
Yes 22 (14.3) 8 (25.0)

No 132 (85.7) 24 (75.0)

Disease duration 0.045
Up to 14 days 110 (71.4) 26 (81.2)

15 to 31 days 8(5.2) 6(18.8)

From one to 6 months 8(5.2) 0

More than 6 months 28 (18.2) 0

factor was local residence: patients from rural areas were more
likely to develop coagulopathy compared to those residing in
urban areas. Additionally, patients of Kazakh ethnicity were
five times more likely to experience coagulopathy than patients
of other ethnicities. Patients who had obesity were more prone
to coagulopathy. Patients with mild anemia were more prone
to developing coagulopathy. Moreover, patients with elevated
levels of platelet count, soluble fibrin-monomer complexes,
alanine aminotransferase, and international normalized ratio
were more likely to develop coagulopathy. Patients with
moderate or severe jaundice were more likely to develop
coagulopathy compared to the reference categories.

Discussion.

Obstructive jaundice presents a significant diagnostic and
therapeutic challenge for general surgeons, contributing
substantially to elevated morbidity and mortality rates [1].
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According to existing literature, patients with mechanical
jaundice face an augmented risk of bleeding, alongside
other complications such as hepatorenal syndrome, hepatic
encephalopathy, and sepsis, further exacerbating morbidity and
mortality [13,15]. Obstructive jaundice can be complicated by
hemorrhagic diathesis, which may occur due to a lack of vitamin
K-dependent clotting factors and ultimately as a result of
hepatic decompensation and dysfunction [13-14].Coagulopathy
is usually developed in mechanical jaundice as an adverse
reaction of the body to a disease that can lead to a dissected
intra-osseous clotting syndrome with high risk of death [16].
Solomon C's research revealed that low fibrinogen levels below
the normal range of 2.0-4.5 g/l [13] are linked to an increased
risk of bleeding [17-19]. Some researchers advocate for the
consideration of blood clotting parameters, such as prothrombin
time (PT) and international normalized ratio (INR), as key
indicators to identify patients at risk of uncontrolled bleeding



Table 2. Comparison of patients with and without coagulopathy (Laboratory test).

Characteristics Cogulopathy, N (%) Non-coagulopathy, N (%) P value
Laboratory test
HGB 0.003

Norm 140 (90.9) 20 (62.5)

Mild anemia 14 (9.1) 12 (37.5)

Hematocrit 0.605
Norm 130 (84.4) 30 (93.8)

Below normal 22 (14.3) 2(6.3)

Higher than normal 2 (1.3) 0

PLT 0.008
Norm 104 (67.5) 32 (100.0)

Higher than normal 50 (32.5) 0

Total bilirubin 0,031
Mild jaundice 78 (50.6) 12 (37.5)

Moderate jaundice form 48 (31.2) 20 (62.5)

Severe jaundice 28 (18.2) 0

Direct bilirubin <0.001
Norm 0 12 (37.5)

Higher than normal 154 (100.0) 20 (62.5)

Bilirubin indirect 0.07
Norm 34 (22.1) 15 (46.7)

Higher than normal 120 (77.9) 17 (56.3)

ALT 0.001
Norm 86 (55.8) 32 (100.0)

Higher than normal 68 (44.2) 0

ACaT 0.11
Norm 72 (46.8) 22 (68.8)

Higher than normal 82 (53.2) 10 (31.3)

Soluble fibrin-monomer complexes 0.034
Norm 72 (46.8) 6 (18.8)

Higher than normal 82 (53.2) 26 (81.2)

APTT 0.558
Norm 118 (76.6) 24 (75.0)

Higher than normal 36 (75.0) 8(25.0)

Fibrinogen 0.156
Norm 88 (57.1) 20 (62.5)

Higher than normal 66 (42.9) 12 (37.5)

INR 0.005
Norm 118 (76.6) 12 (37.5)

Higher than normal 36 (23.4) 20 (62.5)

PT 0.092
Norm 102 (66.2) 28 (87.5)

Higher than normal 52 (33.8) 4 (12.5)

post-surgery, emphasizing the importance of early intervention
to mitigate adverse outcomes [20,21]. Many surgeons believe
that INR 1.3 is safe for surgery [22], as studies have shown that
it does not lead to an increase in bleeding complications [23]
This means that the protrombin time is extended by 4-5 seconds
[23].

This study's objective was to determine potential risk factors
for coagulopathy in patients who had mechanical jaundice
surgery in our local conditions. According to the research results,
residing in a rural area increases the likelihood of developing
coagulopathy by 3.19 times, as indicated by adjusted odds
ratios (OR), compared to urban settings. Similarly, individuals
of Kazakh nationality exhibit 4.96 times higher adjusted
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OR for coagulopathy onset compared to other ethnicities. It
can be linked to a way of life, namely nutrition. High caloric
value of dishes and a large amount of meat and milk are the
main ingredients of Kazakh dishes. The presence of obesity
significantly amplifies the risk of coagulopathy by 17.31 times,
while mild anemia and elevated platelet count levels elevate the
risk by 6.07 and 7.26 times, respectively.

Moreover, severe jaundice escalates the risk of coagulopathy by
6.53 times in comparison to mild jaundice, according to adjusted
ORs. David O. Irabor's study shows that age and high bilirubin
levels in gallbladder carcinoma patients increase the risk of
bleeding [24]. Notably, previous studies suggest a correlation
between elevated bilirubin levels and increased bleeding risk.



Table 3. Results of multivariable logistic regression analysis.

Variables aOR
Local residence

Urban 1.00
Rural 3.19
Nationality

Kazakh 4.96
Other nationality 1.00
Obesity

Yes 17.31
No 1.00
Hemoglobin concentration (HGB)

Norm 1.00
Mild anemia 6.07
Platelet count (PLT)

Norm 1.00
Higher than normal 7.26
Total bilirubin

Mild jaundice 1.00
Moderate jaundice form 2.26
Severe jaundice 6.53
Alanine aminotransferase (ALT)

Norm 1.00
Higher than normal 3.65
Soluble fibrin-monomer complexes

Norm 1.00
Higher than normal 4.93
INR

Norm 1.00
Higher than normal 18.8

This association is attributed to prolonged obstruction, resulting
in diminished synthesis of vitamin K-dependent clotting factors,
liver pressure effects hindering clotting factor production, and
delayed clearance of endotoxins, potentially leading to mild
disseminated intravascular coagulation (DVC) syndrome
[25,26].

Hunt R. D. and other studies have shown that bleeding
complications in obstructive jaundice have an additional cause
from endotoxemia, which can lead to low-grade dissected intra-
osseous clotting [27,28]. An elevated alanine aminotransferase
(ALT) level increases the likelihood of coagulopathy by a factor
of 3.65, while an elevated soluble fibrin-monomer complexes
value raises it by 4.93 times, according to adjusted odds ratios
(OR), compared to normal levels. Numerous prior studies have
consistently identified elevated INR levels as a significant risk
factor for coagulopathy development, with an increased INR
level associated with 18.8 times adjusted OR for coagulopathy
onset.

Our findings should be interpreted with caution taking into
account strengths and potential weaknesses of the cross-
sectional study design [29]. Another limitation is that we
studied the likelihood of developing coagulopathy in patients
from only one city, which reduces the generalizability of the
results. However, Semey is similar to most medium-sized cities
in Kazakhstan in terms of the population's socio-economic
characteristics and the quality of healthcare, allowing us to
extrapolate our findings to comparable settings. At the same
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time, we do not recommend generalizing our results to rural
areas, where the socio-demographic characteristics of the
population and the availability of surgical care differ from those
in urban settings.

Conclusion.

The majority of patients developed coagulopathy, and key
sources of its occurrence were identified. Surgeons need
to pay closer attention to patients of Kazakh ethnicity with
obesity, as well as to those with mild anemia, elevated levels
of platelet count, soluble fibrin-monomer complexes, alanine
aminotransferase, and international normalized ratio, as they
are more likely to develop coagulopathy. Additionally, patients
with moderate or severe jaundice are also more prone to the
development of coagulopathy. A comprehensive understanding
of the risk factors associated with coagulopathy development
in patients with mechanical jaundice is pivotal for accurately
predicting the likelihood of coagulopathic bleeding.
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