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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

[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.

The research was 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/l, 
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 (CIs) 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% CIs 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 

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% CIs 
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 
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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

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

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]. 

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 
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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)

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

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 

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. 
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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 

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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