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Abstract

Background: Liver damage from chronic liver disease with substantial changes in the hemostatic
system is frequently observed and can develop multiple coagulation abnormalities that disturb the

balance between clotting and fibrinolysis.

Objective: To assess the coagulation profiles among Chronic liver disease patients attending at
Worabe Comprehensive Specialized Hospital from February to May 2024, Central Ethiopia
Region, Ethiopia.

Methods: A comparative cross-sectional study was conducted among chronic liver disease
patients from February to May 2024 at Worabe Comprehensive Specialized Hospital, Central
Ethiopia Region. A total of 170 study participants (85 chronic liver disease patients (CLD) and 85
apparently healthy controls) were enrolled using a convenient sampling technique. The socio-
demographic and clinical data were collected by using a pretested structured questionnaire and
from patient’s medical records, respectively. From venous blood samples, the HumaClot Plus
coagulation analyzer and the CELL-DYN Ruby automated hematology analyzer were used to
determine coagulation parameters and platelet count, respectively. The data was analyzed using
SPSS version 27 software. Independent T-test was used to compare coagulation parameters
between cases and controls. A P-value less than 0.05 was considered statistically significant.

Results: The present study found a Prothrombin time (PT), 15.83 £ 1.49 versus 14.22 + 0.90
seconds, activated partial thromboplastin time (APTT), 35.99 + 4.01 versus 33.86 + 1.33 seconds
and international normalization ratio (INR), 1.40 + 0.18 versus 1.35 + 0.09 were significantly
higher in CLD patients than healthy controls, respectively (P<0.001). While the mean [SD] value
of platelet count was significantly lower in CLD patients than in healthy controls (P<0.001). The
present study also showed non-significant difference in the mean(SD) value of PT, INR, APTT,

and platelet count between etiologies of CLD (P>0.05).

Conclusion: In this study, CLD patients had significantly increased PT/INR and APTT values,
and significantly lower platelet count compared to healthy controls. Therefore, monitoring
coagulation profiles and platelet count are suggested for detecting hemorrhagic complications and

better management of CLD patients.

Key words: Coagulation profiles, Hemostasis, Platelet, Chronic liver disease

viii



1. Introduction

1.1 Background

The liver is an important organ of the body that performs a wide range of crucial bodily functions;
these include the synthesis of coagulation factor proteins to control bleeding within a damaged
blood vessel and the production of blood coagulation inhibitors to prevent blood clots in normal
circulation. Furthermore, the liver is involved in the reticuloendothelial system, which plays an
important role in the clearance of active coagulation products (1, 2). The physiology of blood
coagulation is closely linked to liver function as the liver synthesizes most of the factors of the
coagulation cascade and fibrinolytic proteins. In addition, the liver is also involved in facilitating

the clearance of activated clotting and fibrinolytic factors (3, 4).

Chronic liver disease (CLD) is a progressive decline in liver function, including the synthesis of
important proteins, detoxification of metabolites, and bile excretion, continuing for more than half
a year (5). A variety of diseases are involved, including cirrhosis, hepatocellular cancer, and
chronic hepatitis (6, 7). Various clinical manifestations, including pruritus, joint pain, abdominal
pain, muscular cramps, depression, fatigue, and anxiety, are brought on by this disease, which

lowers the affected people's health-related quality of life (8, 9).

There are many different causes of CLD; however, the most often found ones worldwide are drug
use, autoimmune hepatitis, nonalcoholic fatty liver disease (NAFLD), viral hepatitis B, C, and D
infections, and chronic alcohol consumption (10). Liver plays a central role in the maintenance of
hemostasis as it is the main site for the synthesis of the vast majority of proteins required for
regulation of coagulation and fibrinolysis. Thus, impairment of liver parenchymal cell function
disturbs hemostasis resulting in the development of multiple coagulation abnormalities that,
depending on the degree of hemostatic impairment, can predispose the patient to bleeding or
thrombus formation (11, 12).



Hemostasis is a physiological process that involves a range of cellular and molecular mechanisms
to preserve blood's fluid state and stop it from leaking out through the formation of clots (13). The
coagulation system, which is made up of several liver-produced protein components, is involved
in the conversion of soluble fibrinogen into fibrin clot (14, 15). Platelets are involved in preventing
bleeding at the site of endothelium disruption by means of platelet adhesion, aggregation, and
coagulation system activation (13). Primary hemostasis consists of the activation of blood platelets
that can be triggered by endothelial damage and the formation of a platelet plug. Activated platelets
release adenosine diphosphate (ADP), which induces vasoconstriction, stimulates secondary

coagulation, and promotes further platelet activation and aggregation (14).

Coagulation factors are crucial in secondary hemostasis in conjugation with platelet and vascular
endothelium. After an injury to the blood vessels, two pathways are activated to initiate the blood
clotting process. The intrinsic pathway is triggered when coagulation factor XII binds to collagen
or other negatively charged substances. On the other hand, the extrinsic pathway is initiated by
tissue factor, which is produced in endothelial tissue (14). After endothelial injury, platelets stick
to the exposed subendothelial matrix using two specific platelet-collagen receptors known as

glycoproteins la, Ila, and VI (16).

Most of these coagulation factors are serine proteases, which are enzymes that work by breaking
down other proteins. However, there are a few exceptions to this, including tissue factor, FV,
FVIII, and FXIII. Tissue factor, FV, and FVIII are glycoproteins, while Factor XIII is a
transglutaminase. These factors are typically found in an inactive form known as zymogens as they

circulate in the bloodstream (17).

The contact activation pathway is initiated by the formation of the primary complex on collagen,
which is facilitated by high-molecular-weight kininogen (HMWK). Subsequently, Prekallikrein is
transformed into kallikrein, and FXI1 is converted into FXIla. FXlla then catalyzes the conversion
of FXI into FXla. FXla, in turn, activates FIX, and together with its co-factor FVIlla, forms the

tenase complex. The tenase complex then catalyzes the activation of FX to FXa (18).

After a blood vessel is damaged, a series of events known as the tissue factor pathway are set into
motion. The first step involves Factor VII (FVII) leaving the bloodstream and binding to tissue
factor (TF) on certain cells, forming a complex known as TF-FVIla. This complex then goes on to

activate Factor IX and Factor X. FVII itself can be activated by several factors, including thrombin,



Factor Xla, Factor XII, and Factor Xa. Factor Xa, along with its co-factor Factor Va, forms the

prothrombinase complex, which ultimately converts prothrombin into thrombin (17).

A layer of platelets covers the entire injured area, and the activated platelets express the receptor
GPIb-1X-V complex, which enhances adhesion by binding to von Willebrand factor (vWF) on the
subendothelial matrix (19). A platelet monolayer covers all the injured area, and more activated
platelets are recruited and aggregated to form a platelet plug by binding to fibrinogen molecules
through another receptor, GPIIb/I11a (20). Formation and deposition of fibrin occurs by activation
of the clotting cascade concomitantly with platelet plug formation. A sequential activation of a
series of inactive precursors leads ultimately to the formation of thrombin that cleaves fibrinogen
to fibrin (21).

In general, liver disease results in variable impairment of hemostasis by multiple causes:
quantitative and qualitative platelet defects; decreased production of coagulation and inhibitor
factors; vitamin K deficiency; synthesis of abnormal clotting factors, decreased clearance of
activated factors by the reticuloendothelial system, hyperfibrinolysis, and disseminated

intravascular coagulation.



1.2 Statement of the Problem

Chronic liver disease (CLD) is a global public health issue affecting about 1.5 billion people
globally in 2020 (22) and liver disease accounts for two million deaths annually and is responsible
for 4% of all deaths in 2023 (23). In 2017, 2.4% of all deaths worldwide were attributed to
cirrhosis, which is liver fibrosis brought on by chronic liver injury (22). The exact prevalence of
chronic liver disease (CLD) in Ethiopia is not well-documented, but it is widely believed to be
quite high (24). In Kersa, located in eastern Ethiopia, CLD emerged as the primary cause of death
within the age group of 15-49 years, accounting for 13.7% of all fatalities (25) and in Butajira in
central Ethiopia (11.3%) (26).

Liver disease affects both primary and secondary hemostasis by impairing the synthesis of all
blood coagulation factors, activators, and inhibitors; which are essential to the blood coagulation
pathway and fibrinolytic systems synthesizing plasma proteins and producing a range of blood
clotting factors (2). Hemorrhagic complications due to liver disease patients are a major
consequence and significant reason for intensive care unit admission (27). Liver damage from
chronic liver disease showing substantial changes in the hemostatic system is frequently found
(28) and can develop multiple coagulation abnormalities that disturb the balance between clotting
and fibrinolysis (11).

The alterations encompass thrombocytopenia and platelet dysfunction, reduced levels of
coagulation factors and inhibitors in circulation, and diminished levels of proteins engaged in
fibrinolysis. These coagulation abnormalities can predispose patients from minor localized
bleeding to massive life-threatening hemorrhage or thrombosis formation (29), and it is a major
cause of public health problems, which results in morbidity or mortality worldwide (30). The
abnormalities in CLD are usually measured through the prolongation of first-line global screening
tests such as the prothrombin time (PT) and the activated partial thromboplastin time (aPTT) (31).

PT is related both to bleeding risk and mortality, and Patients with moderately or severely
prolonged PT have 5 to 10-fold higher mortality rates than patients with normal PT (32).
Thrombocytopenia is a common feature of chronic liver disease and is seen in 30 to 64% of
cirrhotic patients (33, 34). Despite these derangements, the coagulation profiling service is very
limited in Ethiopia and there is paucity of published data to inform health policy makers to

strengthen the coagulation laboratory service.



1.3. Significance of the study

The findings of this study can be used as baseline information for researchers and policymakers
interested in doing a study on the topic around Worabe Comprehensive Specialized Hospital. It
could be an input for health care providers to intervene in the identified factors to monitor and
manage CLD complications. The hospital can also plan for the sustainable availability of
coagulation profile tests once the magnitude of the problem is identified and communicated to
them. Patients can benefit from availability of the basic coagulation profile workup tests in the

management of CLD.



2. Literature review

2.1 Introduction

To identify all relevant publications presented in different sections related to CLD and coagulation
tests specifically PT, aPTT and platelets count, databases including PubMed, Google Scholar, Web
of Science, and the Director of Open Access Journals were used, and papers published until 2024

were searched carefully using the title and abstract.
2.2 The Liver and its role in coagulation

Liver is one of the largest organs in our body, and the average healthy human liver weighs about
3 pounds. It is located in the upper right side of the abdomen just under or lower right ribs. It has
a larger right side and a smaller left side. These two sides are anatomically called the right lobe
and the left lobe of the liver. These two lobes are separated by a band of connective tissue that
anchors the liver to the abdominal cavity. The gallbladder, where the bile manufactured in the liver

is stored, is found on the underside of the liver (35).

The liver is a very important organ concerning blood clotting, with the help of vitamin K, it
produces proteins that are essential to allow blood to properly clot when needed to prevent excess
bleeding. The liver plays a crucial role in breaking down and eliminating old or damaged blood
cells. Liver failure happens when extensive damage renders large portions of the liver irreparable,
leading to a loss of functionality (36).

2.3 The previous studies on the coagulation profiles of CLD

A comparative study done in 2020 by Prajapati DS Dr et al, revealed a Prothrombin time showing
marked significant prolongation in all etiologies of chronic liver diseases. Activated Partial
Thromboplastin Time(APTT) is quite significant in cirrhosis. In viral hepatitis, 25.3% rise in
APTT while in Alcoholic liver diseases, 25.9% cases show rise in APTT (37). Another study by
Bhatia G et al found about 62% of liver disease patients had prolonged PT and 39.3% had

prolonged APTT. Thrombocytopenia was seen in 46% of liver disease patients (38).

A study conducted by Rai V et al., on hemostatic profiles of patients with Chronic Liver Disease
on 60 cases found a mean platelet count in chronic liver disease group significantly lower than that

of control group (p-value<0.001). In this study 33 (55%) out 60 cases of Chronic Liver Disease
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(CLD) had thrombocytopenia (platelet count <150x103/ul). Thrombocytopenia were found in five
cases (16.7%) of chronic hepatitis, 25 cases (93.3%) of cirrhosis patients and in none of the
controls. PT, aPTT and thrombin time (TT) in cirrhosis group were significantly higher when
compared to control group (p-value<0.001) (39).

A 2020 study in India by Rupela C et al., on liver disease diagnosed patients revealed that 86.6%
(39/45) patients had prolonged Prothrombin Time, INR was raised in 86.6% (39/45) patients.
There were 82.2% (37/45) patients of liver diseases having prolonged Activated Partial
Prothrombin Time (40).

A study done by Kishore S et al., on 300 patients in Tertiary Care Hospital in Uttarakhand, India
in 2017, determined the coagulation abnormalities using prothrombin time (PT), and activated
partial thromboplastin time (APTT). Out of the 300 patients, 156 were diagnosed with cirrhosis,
75 were of viral hepatitis, and 69 were of other liver diseases. About 62% (186/300) had prolonged
PT. About 39.3% (118/300) had prolonged APTT (41).

According to a study done in Pakistan in 2011 by Siddiqui SA et al., on 171 CLD cases,
prothrombin time was prolonged in 150 (88%) cases. The mean PT was 23 = 14.8 seconds
Whereas, activated partial thromboplastin time (aPTT) was raised in 122 (71%) cases with mean
of 44 + 17.5 seconds. Platelet count was decreased in 63 (37%) CLD cases (42).

A 2017 study done in Nigeria by Oledinma S et al., revealed the mean PLT count of CLD patients
(108 + 32x10%L) was lower than that of the controls (236 + 63 x10%L). The mean PT in CLD
patients was 24 + 14.1 seconds while it was 12.3 £ 1.40 seconds in the control patients. The aPTT
values of CLD patients was 44 + 17.2 seconds and that of the control was 32 £ 2.70 seconds. The

fibrinogen level of CLD patients was 1.4 + 0.8g/L and 3 = 1.5¢/L in the control groups (43).

According to a 2023 study done by Melkamu et al, in Ethiopia, the magnitude of prolonged
Prothrombin Time (PT) and Activated Partial Thromboplastin Time (APTT) were 68.08% and
63.51%, respectively among their 307 patients recruited from a teaching hospital in northwest
Ethiopia (7). Apart from this study as far as the literature research goes, there is paucity of
published studies in Ethiopia. This study is an effort to provide additional data to bridge the

literature gap which can inform decision makers.



2.4 conceptual framework

The analysis of the study was based on the following modified conceptual framework.

Lifestyle: Socio-demographic:

Alcohol i
conol use Age, sex, residency

/

Etiology of CLD;fHBV, HCV,

Level of coagulation
parameters ( PT/INR,

Alcoholic liver disedse, others

Figure 1The conceptual framework of the study



3. Objectives

3.1 General Objective

To assess the coagulation profiles among chronic liver disease patients in Worabe Comprehensive
Specialized Hospital, Central Ethiopia Region, Ethiopia from February to May 2024.

3.2 Specific objectives

e To compare the coagulation parameters_(PT, INR, and APTT) between CLD patients and
apparently healthy controls

e To compare the platelet count between CLD patients and apparently healthy controls

e To compare the coagulation parameters and platelet count between the Etiologies of CLD

patients
4. Hypothesis

Null hypothesis: The values of coagulation parameters between chronic liver disease patients and

apparently healthy controls is the same.

Alternative hypothesis: There is a significant difference between chronic liver disease patients and
apparently healthy controls for the values of coagulation parameters (PT, INR, APTT), and
Platelet.



5. Materials and Methods

5.1 Study area

The study was conducted in Worabe Comprehensive Specialized Hospital (WCSH), a tertiary
hospital in the Central Ethiopia Region. It was established and started service provision officially
in 2014. The hospital is located 176 kilometers away from Addis Ababa, the capital city of
Ethiopia. Currently, WCSH has over 658 clinical, 516 administrative, and support staff providing
medical specialty services to patients referred from across the country, serving a catchment
population of 5 million. While the inpatient capacity is more than 427 beds, the hospital sees an
average of 957 emergency and outpatient clients daily. Under the Department of Internal Medicine,
the Gastroenterology unit offers both inpatient and outpatient clinical services. WCSH was chosen
due to its status as the largest referral hospital in the region for liver cases seen at its

Gastroenterology clinic. The hematology laboratory of the hospital is equipped a coagulometer.
5.2 Study design and period

A comparative cross-sectional study was conducted from February to May 2024, in Central

Ethiopia Region, Ethiopia

5.3 Population

5.3.1 Source population

All patients with Liver disease who were attending Worabe Comprehensive Specialized Hospital.
5.3.2 Study population

Patients with chronic liver disease attending Worabe Comprehensive Specialized Hospital during

the study period and who fulfilled the inclusion criteria were the study population.
5.4 Eligibility criteria
5.4.1 Inclusion criteria

Volunteer patients with chronic liver disease including cirrhosis, hepatitis, alcoholic liver disease;

and adult patients of all sexes and ages ranging from 18-70 years at WCSH were included.

10



Apparently healthy peoples who were visiting WCSH for checkups, as care givers and staff who

were volunteer to participate were included as controls.
5.4.2 Exclusion criteria

Patients with a history of hereditary coagulation disease, critically ill patients, pregnant women,
patients who took oral contraceptives, and patients who took drugs such as aspirin, heparin, and
warfarin were excluded from the study; and patients of Diabetes Mellitus, Tuberculosis, Chronic

Kidney Disease, and malignancy were excluded.
5.5 Study variables

5.1 Dependent variables
The level of coagulation parameters (PT/INR, APTT, and PLT)
5.2 Independent variables

o Age

o Sex

e Alcohol use
e HBV

e HCV

e Alcoholic liver disease
5.6 Measurement and Data Collection

5.6.1 Sample size determination

The sample size was determined using a double population proportion formula based on the largest
sample size by calculating PT, aPTT, and PLT. So, from the previous study from Nigeria, the mean
(SD) of APTT level in the case group and control group was 54.29(4.3) and 39.47(5.3),
respectively (44). A total sample of 170 was needed with a 95% confidence level and 10% non-

response rate.

2
( a12+a22)2(21—§+ z 1—3) N _(432+5.32)°(0.84 + 1.96)?

Sample size n= = YT

N=77+8=85(including 10% contingency)
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N=170 (total number for case and control)

e d =difference in means of two groups (effect size)

e ol=SDofGroupl

e 02 =SD of Group 2

o Zo/2=70.052=70.025 =1.96 (From Z table) at type 1 error of 5%
e 7B =70.20=0.842 (From Z table) at 80% power

5.6.2 Sampling method

To choose study participants, a convenient sampling method was used for those who were eligible

for the study.
5.6.3 Data collection procedure

After obtaining informed consent, a data collector with the nurse profession was used to collect
the data. Interviewer-administered techniques were used to collect data from volunteer participants
using a pretested structured questionnaire developed based on other relevant literature that
included the variables of interest. Clinical information was reviewed and collected from the

patient’s medical records. The calculated sample size was collected both for the case and control
group.
5.6.4 Specimen collection

After cleaning the venipuncture area with (70%) ethanol, 5ml of venous blood was collected using
an EDTA tube for platelet and blue top tubes containing 3.8% sodium citrate as an anticoagulant
for coagulation parameters. Plasma was obtained following the centrifugation of the

anticoagulated blood at 3000rpm for 5 min following the standard protocol in the hospital.
5.6.5 Principles of Laboratory Tests

Principle of PT/INR: It was done by using a HumaClot Plus coagulation analyzer: Its principle
is that citrated plasma is incubated at 37°C for 3 minutes mixed with PT reagent which contains
excess of calcium used to activate the coagulation cascade (extrinsic pathway). The result is
detected through optical sensors which can sense fibrin or clot formation by the changes in light
absorbance. The result is displayed in seconds and the INR is a ratio calculated from the patient
result divided by control values.

12



APTT Principle: The principle of the test is that citrated plasma and APTT (with contact activator
and pro-coagulant phospholipid) are mixed and incubated at 37°C. The contact activator agent
activates the factors X1 & XIlI and the phospholipid provides a surface for the interaction of
coagulation factors. Finally, Calcium is added and the time for clot formation is measured, and

reported in seconds.

Platelet principle: It was done by using the CELL-DYN Ruby automated hematology analyzer
(Abbott, USA) which uses flow cytometric techniques to analyze the RBC/PLT, WBC, and NOC
populations. In flow cytometry individual cells as a suspension injected into a fast-moving cell-
free fluid (sheath fluid) without mixing in a single file (hydrodynamic focusing) as they pass
through the laser beam light, hit at different angles which is called multi-angle polarized scatter
separation (MAPSS). It measures cells or other biological particles’ size (0° to 3°), complexity
(10°), lobularity (90°-polarized) and granularity (90°-depolarized). Light scattering or fluorescence
emission (if the particle is labeled with a fluorochrome) provides information about the particle’s
properties. The optical signals the cells generate are detected and converted to electrical impulses

which are then stored and analyzed by the computer.
5.7 Data quality assurance and management

After being created in English, the data collection tool was translated into the Amharic local
working language of the region. The two versions' content was kept coherent and consistent by
translating back to the original version. The study participants' socio-demographic and clinical
information was extracted with utmost care from the registration logbook using a standardized
data collection form, ensuring the quality of the extracted data. Throughout the data collection
process, including data entry and analysis, the collected data was continuously monitored and
checked for completeness by the Principal Investigator (Pl). One data collector with a nurse
profession and one with medical laboratory technology were assigned to the study area to collect
the data and blood samples, respectively. Before attempting to enter and analyze the data, the
consistency and completeness of the collected data were checked for completeness immediately
after data collection.

13



5.8 Laboratory Quality Assurance

Pre-Analytical: All blood samples were collected using the appropriate tube and volume, labeled
correctly, and processed according to the Standard Operating Procedures to ensure their quality.
Analytical: All testing reagents and controls were stored and handled as per the manufacturer's
instructions. Before using them, the machines utilized for coagulation analysis and platelet count
underwent a thorough check to ensure their proper functioning. Following the daily control
running, three level hematology control for platelets and internal control for PT and APTT, all
samples were analyzed.

Post-analytical: The Principal Investigator checked the collected blood sample results daily to
ensure its completeness and recorded them for entry.

5.9 Data analysis and interpretation

After being coded, the collected data was entered into Epi-Info version 7 then stored and exported
to SPSS version 27 for analysis. Descriptive data was presented using tables and graphs. To
determine the mean difference between the CLD and control group, an independent t-test was
employed. One-way ANOVA (Analysis of variance) was used to determine the effect of etiologies
of CLD on the value of coagulation parameters and platelet count. A P value less than 0.05 was
considered to be statistically significant with a confidence level of 95%.

5.10 Ethical considerations

The study was carried out following the approval of the Department of Medical Laboratory Science
research and ethical review committee (DRERC) with a protocol number of DRERC/733/23/MLS,
College of Health Sciences, Addis Ababa University. Permission to conduct the study was
obtained from the administrative office of WCSH. Moreover, an informed oral consent was sought
from study participants after assessing their level of consciousness and explaining them the aim,
benefits and risks as well as right to withdraw from the study if they do not wish to participate.
They were also informed that the principal investigator has the sole access to the collected data
and confidentiality would be maintained throughout the project report. They were notified that

their laboratory results will be given to the attending physician.
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5.11 Dissemination of Result

The final results of this study will be submitted to Addis Ababa University, College of Health
Science, Department of Medical Laboratory Sciences as partial fulfillment of a master’s degree in
Hematology and Immunohematology. Furthermore, it will be shared with WCSH to develop
interventional strategies. Finally, the manuscript of the research will be published on appropriate

peer-reviewed scientific journals for wider communication.

5.12 Operational Definitions:

Chronic liver disease: Defined as patients with liver disease of HBV, HCV, Alcoholic liver
disease, and cirrhosis for more than 6 months.

Coagulation profiles: The evaluation of the coagulation profiles of cases and controls are based
on the value of PT/INR, aPTT, and platelet count.

Alcohol consumption: Study participants were classified if they had/hadn’t a history of alcohol
drinking within the last 6 months or a year.
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6. Results

6.1 Socio-demographic and clinical profiles of chronic liver disease patients and apparently

healthy controls

A total of 170 study participants comprising 85(57.64% male and 42.35% female) CLD patients
and 85(62.35% male and 37.64% female) apparently healthy controls were recruited for the study
(Table 1). Out of 85 for each group 57.64% of cases and 52.94% of controls were living in rural
areas, and 20% of cases and 12.94% of controls had a habit of drinking alcohol. The mean age
(xSD) of CLD patients and healthy controls were 39.64 +11.63 years and 40.95 + 9.01 years both
ranging from 18-70 years, respectively (Table 1). The Mean + SD of SBP and DBP for cases and
controls were 118.62 + 5.95, 79.06 + 4.74, and 119.49 + 2.32, 79.06 + 1.82 mm Hg, respectively.

Table 1. Socio-demographic and clinical profiles of chronic liver disease patients and apparently
healthy controls at WCSH, Southern Ethiopia, 2024

Variables Study participants (n=170) P-
CLD case Apparently value
group healthy

controls
n=85 n= 85
Age group (years) | 18-34 28(32.94%) 37(43.52%) 0.410
35-54 45(52.94%) 40(47.05%)
>55 12(14.11%) 8(9.41%)
Mean + SD 39.64 +11.63 40.95+9.01
Sex Male 49(57.64%) 53(62.35%) | 0.531
Female 36(42.35%) 32(37.64%)
Residence Rural 49(57.64%) 45(52.94%) 0.537
Urban 36(42.35%) 40(47.05%)
Yes 17(20%) 11(12.94%) | 0.215
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Alcohol No 68(80%) 74(87.05%)
consumption

SBP Mean + SD 118.62 +5.95 119.49+2.32 | 0.211
DBP Mean + SD 79.06 +4.74 79.06 +1.82 | 1.000

Note: SBP, Systolic blood pressure; DBP, Diastolic blood pressure
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Distribution of Study participants by sex and age
category(n=170)

35-54
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48
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Figure 2 Distribution of Study participants at WCSH by sex and age category
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6.2 Clinical profile among patients with Chronic liver disease at WCSH

The most frequently identified cause of chronic liver disease in this study was Hepatitis B virus

infection affecting 52(61.2%) of the study participants followed by CLD of other causes in

17(20.0%) and 13(15.3%) HCV; and ALD was documented in 3(3.5%). (Table 2).

Table 2. Clinical profile among patients with CLD at WCSH, Southern Ethiopia, 2024

Etiology Number(n=85) Frequency(percentage)
HBV 52 61.2%
HCV 13 15.3%
ALD 3 3.5%
Other 17 20.0%

6.3 Comparison of Coagulation Parameters and platelet count among CLD patients and

apparently healthy controls

Study participants who were in CLD groups experienced significantly increased mean value of
Prothrombin time (15.83 + 1.49 versus 14.22 + 0.90 seconds, p <0.001), INR 1.40 + 0.18 versus
1.35 + 0.09, p <0.001, and activated partial thromboplastin time 35.99 + 4.01 versus 33.86 + 1.33
seconds, p <0.001) compared with the healthy control groups. The mean platelet count was
significantly lower among CLD case groups than healthy controls (232.89 + 30.63 versus 251.24
+ 38.69 x 10°%/L, p <0.001) (Table 3).
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Table 3 Comparison of Coagulation Parameters and platelet count among CLD patients and

apparently healthy controls at WCSH, Southern Ethiopia, 2024

Test Parameters

Study participants (n=170)

CLD case apparentlyHealthy p-value

n= 85 controls

Mean = SD n=85

Mean = SD

Platelet(10° /L) 232.89 £ 30.63 251.24 + 38.69 <0.001
PT(sec) 1583 +1.49 14.22 +0.90 <0.001
APTT(sec) 35.99 £4.01 33.86 £1.33 <0.001
INR 1.40+£0.18 1.35+£0.09 <0.001

Note: Independent-t test was utilized for comparisons, and P- value < 0.05 was considered

statistically significant, SD- Standard deviation. PT, Prothrombin time; APTT, Activated partial

thromboplastin time; INR, International normalized ratio.
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6.4 Association between etiology of CLD and coagulation parameters among chronic liver

disease patients

Analysis of coagulation parameters by etiology of chronic liver disease (HBV, HCV, ALD, and

others) revealed no statistically significant difference as displayed below (Table 4).

Table 4 Association between etiology of CLD and coagulation parameters of the CLD case

group at WCSH, Southern Ethiopia, 2024

Etiology of CLD P value
Test parameter

HBV HCV ALD Others

(meanz SD) (mean+ SD) | (meanx SD) (meanz SD)
Platelet count 236.55+33.0 233.61+18.6 | 205+3.6 226.05+30.86 | 0.255

2

PT 15.81+1.58 15.65+1.27 15.26+0.97 16.11+1.49 0.756
APTT 35.97+3.64 36.25+3.61 31.76+£0.41 36.61+5.35 0.289
INR 1.41+0.19 1.35+0.17 1.32+0.08 1.42+0.19 0.616

e An F-test (One way-ANOVA) with post hoc multiple comparisons was utilized to assess the

differences in means, while SD represents the standard deviation.
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7. Discussion

A total of 170 study participants, 85 with chronic liver disease at the Gl clinic, and 85 healthy
controls were included at WCSH from February to May 2024. The majority of the participants in
both groups; case (57.64%) and control (62.35%) were male and the average age of the participants
was 39.64 + 11.63 and 40.95 + 9.01 years respectively. This is similar to a study conducted by
Oledinma S et al. from Nigeria including 270 study participants, where 56% of cases were male
and the mean age of their CLD patients was higher compared to the current study 46 + 14 years
(43).

The most frequently identified cause of chronic liver disease in this study was Hepatitis B virus
infection affecting 52(61.2%) of the study participants followed by CLD of unknown causes in
17(20.0%) and 13(15.3%) HCV. Another study from Ethiopia carried out at St Paul’s Hospital
Millennium Medical College revealed that 44.4% of the 117 admitted chronic liver disease patients
were diagnosed with the hepatitis B virus, while 18% of the cases were attributed to the Hepatitis
C Virus (45), reflecting the remarkable contribution of hepatis B virus in CLD, although the

proportion of HBV in the current study is higher compared to theirs.

The findings of this study showed that PT, INR, and APTT were significantly higher in CLD
patients than in healthy controls. The significant increase in the PT, INR, and APTT compared
with the control in the present study agreed with the findings in previous studies conducted by
Melkamu et al in Ethiopia, Oledinma S et al in Nigeria, Siddiqui SA et al in Pakistan, and Prajapati
DS Dretal in India (7, 37, 42, 43)

This study finding is also supported by a study conducted by Rai V et al which reported a PT, and
aPTT in the chronic liver disease group were significantly higher when compared to the control
group (39). The scientific justification could be due to, the circulating levels of most of the
coagulation factors can be significantly reduced in patients with chronic liver disease who have
extensive hepatocellular damage, and hence, substantial loss of hepatic parenchymal cell
functions(46) which are responsible for the formation of fibrinogen, factors 11, V, VII, 1X, XI, XII,
and XIII. In liver disease, these proteins normally have a very short half-life; and the decreased

production of these blood proteins significantly prolongs the value of PT/INR and aPTT (46).
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Furthermore, in the present study, the mean (SD) platelet count for chronic liver disease patients
was significantly lower compared to apparently healthy controls. This agrees with research
conducted by Oledinma S et al in Nigeria and Rai V et al in India which found significantly lower
platelet count in CLD patients compared to the healthy controls (39, 43). This study is also in line
with a study done in Pakistan by Siddiqui SA et al, that reported 37% of CLD cases had a decreased
platelet count (42). Splenomegaly secondary to portal hypertension is considered the main cause
of low platelet count in chronic liver disease (47). This might also be due to decreased production
of thrombopoietin (TPO) by the liver; since TPO is produced by the liver at a constant rate and is
cleared from circulation upon binding to its receptor (c-Mpl) on both megakaryocytes and
platelets. Thus, circulating TPO levels depend upon hepatic synthesis and peripheral uptake it is
evident that impairment of the liver functioning mass may cause a decrease in TPO production and
then a decrease in platelet count (48). This later explanation related to reduced TPO production
could be a plausible explanation in our case since the CLD patients in this study have SBP and
DBP, measures of hypertension, which are not significantly different from the values in the
comparative control groups. Thus, the explanation of splenomegaly related to portal hypertension

as a main cause could be unlikely.

Additionally, our findings showed no statistically significant difference in the mean(SD) value of
PT, INR, APTT, and platelet count between etiologies of CLD(HBV, HCV, ALD, and others)
among chronic liver disease groups. This is in line with a study by Dangana A et al in 2023, which
showed that there was a non-statistically significant difference in the level of PT/INR and aPTT
among patients with chronic HBV, HCV, HIV, and patients with liver cirrhosis (49). In contrast,
according to the study by Prajapati DS Dr et al the value of PT/INR and APTT were significantly
different among patients with Alcoholic liver diseases, viral hepatitis, and cirrhosis of CLD cases
(37). Another study by Rai V et al showed that, there was a significant difference in the platelet
count between etiologies of CLD, which contradicts with the present study (39). The possible
reasons for the difference might be associated with differences in the study population, or the way

the tests were determined.
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8. Strengths and Limitations

8.1 Strengths

The study addresses an area which is less investigated in our setup due to the limited availability

of coagulation assays in the country.

8.2 Limitations

In this study, only basic coagulation parameters such as PT, APTT, INR, and platelet count were
measured to assess the coagulation profiles, additional specific coagulation factor assays like D-
dimer, fibrinogen and others were not performed as they were not available. Due to the nature of
the study design being cross-sectional, factors associated with coagulopathy were not assessed in
detail.

9. Conclusion and Recommendations

9.1 Conclusion

The present study showed that CLD patients at the WCSH were significantly higher in PT/INR
and APTT; and lower platelet count compared to control groups. CLD patients may experience
numerous types of coagulopathies including hypercoagulation, a tendency to bleed, and abnormal

platelet count.
9.2 Recommendations

It is recommended that healthcare providers should regularly monitor and assess coagulation
function in these patients. Further large-scale study is recommended to predict how abnormality
levels of these and other additional coagulation tests predict patient outcomes and also identify
any modifiable factors associated with the abnormalities. Therefore, coagulation test and platelet

count should be used to monitor and manage CLD complications.
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Annexes

Annex I; Information sheet and informed consent

Information sheet
Name of institution; Worabe Comprehensive Specialized Hospital
Name of working section; Gastroentrology(Gl) unit

Greeting;

Good morning/ afternoon; I’'m Temesgen Sheferaw graduate student in Clinical laboratory
science at Addis Ababa University, College of Health Sciences, Hematology &
Immunohematology unit and studying on coagulation profile of chronic liver disease patients at
Worabe Comprehensive Specialized Hospital in Central Ethiopia Region, Ethiopia 2024 * as a part
of master’s degree in CLS(Hematology & Immunohematology track). Now I will give you more

details about the research.
Advisors name:

1. Prof Aster Tsegaye(Professor of Immuno-hematology)
2. Zemenu Tamir (MSc,PhD fellow ,Ass prof)

Sponsor: Wolaita Sodo University
Consent form

Purpose of the research project: This research will help us to assess the coagulation profile of

chronic liver diseased patients.

Procedures: You are randomly selected to participate in this study because you are currently
diagnosed in liver disease here. If you agree to participate in this study, you will be asked to answer
some questions about yourself and the knowledge you have about CLD and its association with

coagulation profile.

Benefits: There might not be direct benefit to you or you will not be given any incentives or
payments to take part in this study, but the result of this study will help us as an input to identify

the coagulation profile of chronic liver patients.
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Risk: By participating in this study, there are no anticipated social and physical risks, but it might

take 10-15 minutes for the interview.

Confidentiality: The information collected for this research project will be kept confidential
stored in a file, without your name. But a code number assigned to it. In addition, it will not be

revealed to anyone except the investigator.

The right to refusal: Your participation is voluntary and if you fill discomfort in the interview
please fills free to drop it any time you want. If you choose to take part, you have the right to stop
at any time. If you are willing to refuse or decide to withdraw later, you will not be subjected to

any ill treatment.

Contacts and questions: If you have any question about the study, please ask me now. If you
have questions and complains later or want additional information pleases contact the investigator
based on the address provided below.

Name of principal investigator; Temesgen Sheferaw (BSc,CLS)

Email; temesgensheferaw80@gmail.com

Cell phone; +251913723438

Department of Medical Laboratory Sciences
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Annex Il; English version of questionnaire

As | have told you before, your answers to the questions will not be given to anyone else and no
reports of this study ever identify you in any way. Therefore, I am asking your willingness to

participate in this study.

Are you willing to participate in this study?

1. Yes 2. No

Thank you!!

If the study subject agrees to participate in the study, start the interview.

The respondent has given interviewer signature certifying that informed consent verbally.

Respondent’s signature Date

If not agree, thank him/her and go to the next respondent by writing the reason why not volunteers.

Checked by:

Supervisor name——— Signature

Date , , _ E.C

Interviewer; Code — ,Name_—____ | Signature

Date of interview —— time started Time completed

Name of interviewer

Date , Signature;
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Structured questionnaire:

Participant name & Identification Number:

1. Age:

2. Sex: O Male O Female
3. Residency O Rural O Urban

4. Blood pressure (mmHg)

5. Have you ever experienced prolonged bleeding that lasted for an unusually long period?
L Yes LI No

6. Duration of chronic liver disease:

7. Etiology of chronic liver disease

OHBY OHCV O Alcoholic liver disease O cirrhosis

O Others: Specify

8. Presence of comorbidities
[ Diabetes mellitus [ Hypertension [ HIV [ Heart failure [0 Others: Specify

9. Assessment of alcohol intake:

a. Does the patient consume alcohol currently?

[ Yes O No
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10. Laboratory parameters: Please tick on all that apply to the participant

At presentation

CBC

Platlet counts/ul

coagulation

PT/INR/sec

aPTT/sec
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Annex Il Amharic version of information sheet and questionnaire
PaR/8 ml4T AT PhIPIRTT PR

P+ATE NTRTRIT RCTP

PanngLN+NTD

PALNEA

A +0N71Y AL NASD ANN RLACAET T8NhA ANETE ALTh FRUCT NTF
NAALNA ANEF2 AL PUAHT AdRE LM RAE AT A MO FLMFAE TIUCT h&EA
BULTRLE T 1= NALE N0F BN hPPTLINA NEAALHE PATHA ~C NNLE
PHNTF NA+ET PLI® dRCIF TEELA NTA DTFP Panan/4p FU& AMPALT dB/E
RPANANN: 1@ N CLS (4948, AT ATLOFYTHAeE, F¢-n) PTIN+CA &914 AN NARU7YE
NA DG+ + T HCHEFT AP FAU-:

PATINLPE NGOE

1. TC&NC ANEC 8I%(PAMP-4TFAE, TELNC)

2. HARF IR (ATPRNAT TATE, +MLT 8T TCLNC)
N7INCEI DAL N& RINCAT

PP L PO

PIRCIC TCENk GAM:- LU MG AL PALRL PFENF NA+HET PRI AR % U137 AGRgR79P
22854

4L8%F: NHU DTF AL ATRA+& NHEPL +APCMPA TPNILEID NALF LH AHU NFNT NAZF
NAt+aRZaRg. jar: NHU DT AL AMRA+&E NHATDM AALNP AT187E D PEPTT AT DA
A5 NA CLD AT h89® aoC 3% aRAek, JC NAAG- 1T F1F PAPHT AD-F ATEMPAN £MPPA:
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P APPF: AACAP $H+E MPIR ALPLD LFAA MLIP NHU mTF AL ATRA+E gRygD
ARIT ONLFF MLIR N&GP ARADPHI® 11C 17 PHU T @Mt A4C PALEL PFNF NAHET
PRI ABCIF ARIAER T ACPALT ATEL INAT £48TA.

NI%F: NHY DTT @AD NARA+TET PAYMNE TMUNLP AT ANAP ALIPT PAIRT 917 APA
ammL+¢ N10-15 L A MNE £FAA:

PPAMLRTH:- AHU PIRCIC TEENT PAANAND: d°Z8 PAACAP N9 N&LA @AM
NMAMC £PADMA: 917 e ML +MENAFA: N+TLIR, NARCALm- NN+ ATYIID
RRIAZID,

AN, PMAT AN +ATEP NLPLTTT 10 AT NPA APMLER AL 2%+ a9MF haoi
ANNPT NEATT 1H ACPMA N8 BARA= ACPA+E NARZMm. NTRYF@-9° 1H ATISIR DG
RAPF: AR ATIAT €$RTF NUF DRI NBA APASS hdAR JoI9° ARYT ydpge
AR LLANP TG

hELAPT AT B PERPTF:- NA MG+ IOIIR ALY M PE NAeTT ANAPT AUT EMEEE: NHBA AL
DPEPTF AT $4FPT NAPT MLI® +6nT9E AZE NEAT ANNPT NHU NFTF N+HIARD AL A
oA+ aRCag/m-Y PYI94.:

PPS +aL Mg f9R; +aDATTY FL L0 (AN AAAN.)

n.“714\; temesgensheferaw80@gmail.com

+ AP QAR +251913723438

ANP L2 ATLTICHh ATPLELT P2L.AM-T avAD A°T79° ALNTI® 4G PHY TG HIO
N9°39° aodin- ACO7 AL ALOPI°: DALY OHYV TGT AovA+e L PLE ao P3P
Amg PAU-::

MY TG T AN L PLE 17
1. AP 2. h@LAT°

hao(\ 750 U-!!
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PTGk Con 142 NTPGE @0T AaoA+e nH0979, PA-aomLdT LEI G,
AT 6@ 77 ool 01214 428 NPAT PTLLLIIT &HCT AMPED- N TILA:
£tmé 4C71 +77

WAFN2Ta0 haoO T AG (V1 L PLET CAVTNTT 9°n70T NoovRG @L +ME 9°AT
O6R, ©'1.5::

P42 1ma- N:
eAHEMAL N9° LCTT
+7 , , h.Q,
MPee; he T A9° 1 LCY
?PA oomld LR CLo0LN T ¢77 CHmSPe@- LN
fmeem- ng°
+7 T ACOT,
ao)\s),

AT LV OFTF PHélov@- AI°CI°C TCERE ALTAR N1-9°70C AS -thathd 9°70C
TA4'1E7 Ao PO FNTIPFAV- WGT° OPFBROT CAL YT (7°CT AATTEPTE hOMAY-
AS M°CI°C vtaotF X /[ T 00T AS VB3 PT aowlct ahd A7 9°0C AS
42L& AMG LAY 2 AWTTNEPTE AG NTSE O-OT AZLAT4 U-0-9° 0ALCH AhAT AHLY
I°CI°C 175 ®19° PN 978 (g°C

IR AN Agbs: TPATT A0 (N.AN.A)

&

PNZNNE $7:-
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2U TC7HA AL ATINLPFFY +bNL YT AT +HqAx
ATINZ: TCLAC ANEC 878 (PATLE-4TFAE TCLAC)

&Cm:

$7:

N h8N ANN: A TE% P
RANZ: HARE F9RC (RPN ThTR, +MLT 8T TCLNC)

&

$7:

NAF: ABN ANN: A P4 P
P+PPl, MOMLF:-

P+AF4L NP AT OPAP $M(:

1. 0&m;:

2.8 0 @72 O AT
3.fan/ P AhNN, O f7mc O h+am
4. AB9° 1H, PHAP PLI® AREAN AIMIRY PM-PA?

5. 29" 94t (MmMHG) :

6. *~C PALL PFNT NAF PRLSLNT LH:-

7. CPALL PN NAF ALEAE
O HBV O HCV O PAANA +NF NAF O cirrhosis

O AA-T: L0

8. 1387 MNFLT oS C
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O enh.C N7 mellitus O PLI° 24+ O AT AL N, O PAN Lhy°
O AdeT: L0

9. PhAlNDIPAN aoMm7} av19°19°;

V. 005 @ AU WM AADA LmeeIN? O AL O hLLAJ®

10. PANLF¢ aoANLLT: AONPLT ATAT 4@ PULovAN @7 U-N AL °AnT £LCT

AL
AP
A,
TATAT
&ME-PT/ul
pLgr a9t

PT/INR/ANTE:

aPTT/ANTE
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Annex IV: Principles and procedure of each laboratory analysis

Principle of PT/INR: It was done by using a HumaClot Plus coagulation analyzer: Its principle
is that citrated plasma is incubated at 37°C for 3 minutes mixed with PT reagent which contains
excess of calcium used to activate the coagulation cascade (extrinsic pathway). The result is
detected by means of optical sensors which are able to sense fibrin or clot formation by the changes
occur in light absorbance. The result displayed in seconds and the INR as a ratio calculated from

the patient result divided by control values.
Test procedures:

1. A gently inverted well-mixed 3.8% citrated proportionate whole blood is centrifuged at

3000rpm for 5min
2. Turn on the analyzer
3. Pre-warm the PT reagents to 37°C
4. Pipette 50uL plasma to the cuvette

5. Incubate for 3minutes, while incubating press “optic” twice till display the message

“active” and channel 1 is ready to read.

6. Add 100uL PT reagent and simultaneously press “optic” and display the result within 300

seconds. If not clot formed it will display ****
7. Record the result in second and INR unit
8. After finishing the test return the reagent to 2-8°C

Reference Range: 10-14 sec
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APTT Principle : The principle of the test is that citrated plasma and APTT (with contact activator
and pro-coagulant phospholipid) mixed and incubated at 37°C. The contact activator agent
activates the factors XI&XIl and the phospholipid provide surface for the interaction of
coagulation factors. Finally Calcium is added and the time for clot formation is measured.

Test Procedures

1. A gently invert well-mixed 3.8% citrated proportionate whole blood is centrifuged at

3000rpm for 5min

N

Turn on the analyzer
3. Pre warm the CaCl; (reagent 2 ) to 37°C
4. Pipette 50uL plasma to the cuvette pre-warm for 2 minutes.

5. Add 50uL APTT (reagent 1) and incubate for 4 minutes press ‘Timer 2’ to set time. while
incubating double press “optic” to display the message “active” and channel 1 is ready to

read.

6. Add 50uL CaCl; (reagent) and testing automatically start. The instrument will read the
result within 300 seconds. If no clot formed it will display ****

7. Record the results in unit of seconds.
8. After finishing the test return the reagent to 2-8°C

Reference Range: 26.1-36.3 sec
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Platelet principle:

It was done by using the CELL-DYN Ruby automated hematology analyzer which uses flow
cytometric techniques to analyze the RBC/PLT, WBC, and NOC populations. In flow cytometry
individual cells as a suspension injected into a fast moving cell free fluid (sheath fluid) without
mixing in a single file (hydrodynamic focusing) as they pass through the laser beam light, hit at
different angle which is called multi angle polarized scatter separation (MAPSS). It measures cells
or other biological particles’ size (0° to 3°), complexity (10°), lobularity (90°-polarized) and
granularity (90°-depolarized). Light scattering or fluorescence emission (if the particle is labeled
with a fluorochrome) provides information about the particle’s properties. The optical signals the
cells generate are detected and converted to electrical impulses which are then stored and analyzed

by the computer.
Test Procedure

First they mixed the whole blood with EDTA anticoagulant by placing in mixer machine. Then
the Hand-Held Bar Code Reader was used to identify the specimen barcode and select the test in
the Next Open Tube Entry region. In the CBC routine mode, then the sample aspirated in to the
analyzer CELL-DYN Ruby and after specified period of time the result can be displayed on the

screen with numerical and scatter or histogram data.

Reference Range: 135-435 x 10°%/L
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