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Abstract

Background: Liver disease, is a group of diseases that includes: cirrhosis,

hepatitis, alcohol intake, fatty liver, liver cancer, jaundice, haemochromatosis.

The aim of the study is to summarize the available data on the impact of

coagulation disorder in patient with chronic liver disease.

Methods: This is cross sectional descriptive study to evaluate the PT and
APTT in liver disease in Atbara town in the period between (April 2018—
September 2018). The study included (40) patients who were diagnosed as liver
disease patients and the study groups were compared with (20) healthy

volunteers as a control group.

Blood samples were collected from the two groups. PT prolonged, APTT
prolonged , were measured. Data were collected using a structured face to face

questionnaire and the (SPSS) version (21) program was used for data analysis.

Results: The study revealed that the liver disease patients were; (67.5%) male
and (32.5%) female, the mean of age was (30.50 + 5.762) distributed as
(32.5%) have (25-35) years old.

The mean values of PT and APTT were (2.65) and (3.33) respectively.

Conclusions: Liver disease is responsible for significant changes in
coagulation test like prothrombin time (PT), activated partial thromoplastin
time (APTT).
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1. Introduction, Rationale and Objectives
1.1 Introduction

Liver disease is on the increase and is the fifth leading cause of death in
the UK. The patients often show symptoms only at advanced stages when it is

too late to cure.V

Liver diseases can be caused by a multitude of factors, including genetic
predisposition, infections and the environment, therefore requiring diverse
and targeted treatment options. The increasing incidence of some hepatic
conditions worldwide is due to lifestyle actions, including alcohol intake and
drug treatments. Concurrently, numerous infections and disorders are
challenging to treat, as the causes and progression of a number of illnesses are

not yet well understood.")

The liver plays a central role in the maintenance of haemostasis. It serves
as the site of synthesis of all clotting factors and their inhibitors. Thus liver
damage from chronic liver disease can develop multiple coagulation
abnormalities that disturb the balance between clotting and fibrinolysis. The
causes are multiple: quantitative and qualitative platelet defects; decrease
production of coagulation and inhibitor factors; vitamin K deficiency;
synthesis of abnormal clotting factors; decreased clearance of activated
factors; hyperfibrinolysis and disseminated intravascular coagulation'”. These
coagulation abnormalities can predispose patients from minor localized

bleeding to massive life-threatening haemorrhage or thrombosis formation®.

Coagulation abnormalities in chronic liver disease usually measured
through the prolongation of first-line global screening tests such as the
prothrombin time (PT) and the activated partial thromboplastin time
(aPTT)™. The PT consists of the time needed for the platelet-poor plasma to
clot after the addition of tissue extracts (thromboplastin) and calcium

chloride. Whereas aPTT is the time needed for the platelet-poor plasma to clot



when mixed with a particulate or soluble activator of the contact coagulation
factors (factor XIlI, pre-kallikrein and high-molecular-weight kininogen) and
negatively charged phospholipids such as platelet substitutes”®. PT determines
vitamin K dependent extrinsic factors VII, X, Il, V and fibrinogen. The aPTT
measures the activities of intrinsic and common pathways of coagulation
cascade most sensitive to factor VIII, IX, XI, XII and those of the contact
system®. The clotting factors measured by the common screening test are in
the normal range until plasma levels of procoagulants would be reduced
below 30 to 40%.

The prolonged PT is related to the severity of liver failure and is one of
the parameter used in commonly used prognostic indices of chronic liver
disease such as Child-Pugh or Mayo End-Stage Liver Disease (MELD)
scores. The PT is considered as a simple, inexpensive, qualitative and
accurate prognostic marker of liver impairment and also a predictor of
bleeding. The degree of PT impairment an expression of decreased liver
synthesis predicts the severity of portal hypertension and the presence of
esophageal varices”. PT is related both to bleeding risk and mortality.
Patients with moderately or severely prolonged PT have 5 to 10 fold higher
mortality rates than patients with normal PT®. The aPTT is also prolonged in

advance chronic liver disease.



1.2 Rationale

There are previous studies conclude that there are a strong association

between liver disease and coagulation disorder exactly in PT and PTT tests.

There are no study in river Nile state done to confirm that. So that this study
attempt to determine the association between PT and PTT among liver disease
patients.



1.3 Objectives

1.3.1 General Objective:

To evaluate prothrombin time and partial thromboplastin time in patients with

liver diseases in the study population.

1.3.2 Specific Objectives:

1. To evaluate coagulation abnormalities associated with chronic liver

diseases.

2. To determine the coagulation abnormalities using various coagulation
studies (PT/ APPT).

3. To determine the association between PT & PTT and liver diseases

according to gender, age and diagnosis.



2. Literature Review

2.1 Physiology of Liver:

Our liver is a vital organ that performs many functions in our body. The 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 our abdomen
just under or lower right ribs. If one could look at the human liver from the
outside, we would see a larger right side of the liver 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'?,
2.2 The Role of Liver in Coagulation System:

Our liver is also very important with regard to blood clotting. With the help of
vitamin K, our liver produces proteins that are essential to allow our blood to
properly clot when needed to prevent excess bleeding. Our liver is also one of

the organs that will break down and remove old or damaged blood cells.

Liver failure occurs when large parts of the liver become damaged beyond

repair and the liver is no longer able to function

Liver failure is a life-threatening condition that demands urgent medical care.
Most often, liver failure occurs gradually and over many years. However, a
more rare condition known as acute liver failure occurs rapidly (in as little as

48 hours) and can be difficult to detect initially".
2.3 Causes of Liver Disease:

The most common causes of chronic liver failure (where the liver fails over

months to years) include:
« Hepatitis B.

« Hepatitis C.


https://www.webmd.com/hepatitis/digestive-diseases-hepatitis-b
https://www.webmd.com/hepatitis/digestive-diseases-hepatitis-c

« Long-term alcohol consumption.
« Cirrhosis.

« Hemochromatosis (an inherited disorder that causes the body to absorb

and store too much iron).
« Malnutrition.
« Alcohol abuse!'?.
2.4 Symptoms of liver diseases: include:
« Weakness and fatigue,
« Weight loss,
« Nausea,
« \Vomiting, and
« Yellow discoloration of the skin (jaundice).

s The treatment of a particular liver disease depends on its specific

cause'?,
2.5 Coagulation (Clotting):

Is the process by which blood changes from a liquid to a gel, forming a blood
clot. It potentially results in hemostasis, the cessation of blood loss from a
damaged vessel, followed by repair. The mechanism of coagulation involves
activation, adhesion, and aggregation of platelets along with deposition and
maturation of fibrin. Disorders of coagulation are disease states which can
result in Dbleeding (hemorrhage or bruising) or obstructive clotting

(thrombosis).

Coagulation begins almost instantly after an injury to the blood vessel has
damaged the endothelium lining the vessel. Exposure of blood to the
subendothelial space initiates two processes: changes in platelets, and the

exposure of subendothelial tissue factor to plasma Factor VII, which
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ultimately leads to fibrin formation. Platelets immediately form a plug at the
site of injury; this is called primary hemostasis. Secondary hemostasis occurs
simultaneously: Additional coagulation factors or clotting factors beyond
Factor VII (listed below) respond in a complex cascade to form fibrin strands,

which strengthen the platelet plug.

Coagulation is highly conserved throughout biology; in all mammals,
coagulation involves both a cellular (platelet) and a protein (coagulation
factor) component. The system in humans has been the most extensively
researched and is the best understood"'?.

Blood coagulation in vivo
platelets

initiation phase amplification phase

TF (tissuefactor) V! X l_'
) l (4THR)
; (aTHR) Xla Xl
— TF-Vlla—s

(aTHR)
IXa  |(APC)

Villa VI
activated platelets (aTHR)

Xa| (apc)
A{Z;:(— \Y ’_
l { (aTHR)

X ——

prothrombin THROMBIN|

"_'_”4 \ \\‘, j! |
00 =4 stabilised, fibrin «—-J— fibrinogen|
& cross-linked |
fibrin clot

Xllla <—— X]I| |

Figure (2.1) Blood coagulation pathways in vivo showing the central role
played by thrombin®

2.6 Coagulation cascade:

The coagulation cascade of secondary hemostasis has two initial pathways
which lead to fibrin formation. These are the contact activation pathway (also
known as the intrinsic pathway), and the tissue factor pathway (also known as

the extrinsic pathway), which both lead to the same fundamental reactions
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that produce fibrin. It was previously thought that the two pathways of
coagulation cascade were of equal importance, but it is now known that the
primary pathway for the initiation of blood coagulation is the tissue
factor (extrinsic) pathway. The pathways are a series of reactions, in which
a zymogen (inactive  enzyme  precursor) of aserine  protease and
its glycoprotein co-factor are activated to become active components that then
catalyze the next reaction in the cascade, ultimately resulting in cross-linked
fibrin. Coagulation factors are generally indicated by Roman numerals, with a

lowercase a appended to indicate an active form"®.
2.7 The classical blood coagulation pathway:

The coagulation factors are generally serine proteases (enzymes), which act
by cleaving downstream proteins. The exceptions are tissue factor, FV, FVIII,
FXIII. Tissue factor, FV and FVIII are glycoproteins, and Factor XIII is
a transglutaminase. The coagulation factors circulate as inactive zymogens.
The coagulation cascade is therefore classically divided into three pathways.
The tissue factor and contact activation pathways both activate the "final

common pathway" of factor X, thrombin and fibrin'?.
2.7.1 Tissue factor pathway (extrinsic):

The main role of the tissue factor pathway is to generate a "thrombin burst", a
process by which thrombin, the most important constituent of the coagulation
cascade in terms of its feedback activation roles, is released very rapidly.
FVIla circulates in a higher amount than any other activated coagulation

factor. The process includes the following steps:

1. Following damage to the blood vessel, FVII leaves the circulation and
comes into contact with tissue factor (TF) expressed on tissue-factor-bearing
cells (stromal fibroblasts and leukocytes), forming an activated complex (TF-
FVIla).

2. TF-FVIla activates FIX and FX.
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3. FVII is itself activated by thrombin, FXla, FXII and FXa.

4. The activation of FX (to form FXa) by TF-FVlla is almost immediately
inhibited by tissue factor pathway inhibitor (TFPI).

5. FXa and its co-factor FVa form the prothrombinase complex, which

activates prothrombin to thrombin.

6. Thrombin then activates other components of the coagulation cascade,
including FV and FVIII (which forms a complex with FIX), and activates and

releases FVIII from being bound to vVWF.

7. FVIlla is the co-factor of FIXa, and together they form the "tenase"
complex, which activates FX; and so the cycle continues. (“Tenase" is a

contraction of "ten" and the suffix "-ase" used for enzymes)"'”,
2.7.2 Contact activation pathway (intrinsic):

The contact activation pathway begins with formation of the primary complex

on collagen by high-molecular-weight kininogen (HMWK),

prekallikrein, and FXIlI  (Hageman factor). Prekallikreinis  converted
to kallikrein and FXII becomes FXlla. FXlla converts FXI into FXla. Factor
Xla activates FIX, which with its co-factor FVIlla form the tenase complex,
which activates FX to FXa. The minor role that the contact activation
pathway has in initiating clot formation can be illustrated by the fact that
patients with severe deficiencies of FXII, HMWAK, and prekallikrein do not
have a bleeding disorder. Instead, contact activation system seems to be more
involved in inflammation, and innate immunity. Despite this, interference
with the pathway may confer protection against thrombosis without a

significant bleeding risk""®.
2.7.3 Final common pathway:

The division of coagulation in two pathways is mainly artificial, it originates

from laboratory tests in which clotting times were measured after the clotting
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was initiated by glass (intrinsic pathway) or by thromboplastin (a mix of
tissue factor and phospholipids). In fact thrombin is present from the very
beginning, already when platelets are making the plug. Thrombin has a large
array of functions, not only the conversion of fibrinogen to fibrin, the building
block of a hemostatic plug. In addition, it is the most important platelet
activator and on top of that it activates Factors VIII and V and their
inhibitor protein C (in the presence of thrombomodulin), and it activates
Factor XIII, which forms covalent bonds that crosslink the fibrin polymers

that form from activated monomers.

Following activation by the contact factor or tissue factor pathways, the
coagulation cascade is maintained in a prothrombotic state by the continued
activation of FVIIlI and FIX to form the tenase complex, until it is down-

regulated by the anticoagulant pathways'®.

The three pathways that makeup the classical blood coagulation pathway

Intrinsic Xl — Hageman factor, a serine protease
e Xl —Plasma thromboplastin, antecedentserine protease
surface contact IX —Christmas factor, serine protease
VIl — Stable factor, serine protease
l Xl = Fibrin stabilising factor, a transglutaminase

PL — Platelet membrane phospholipid
Ca**—Calciumions

l TF — Tissue Factor ( , =active form)

X —— ¥ 5 X

XiI——> X,

Extrinsic

wl« TEVIL . tissue damage
X — 5 X, 1

(VIII, PL,lCa")
X > ¥ € X

a

(V, PL,J’Ca“) Xl

prothrombin— 7 7m—— thrombin
(serine protease)

Common

X,
fibrinogen ——» fibrin ——=  stablefibrin
clot

(15)

10


https://en.wikipedia.org/wiki/Fibrinogen
https://en.wikipedia.org/wiki/Protein_C
https://en.wikipedia.org/wiki/Thrombomodulin
https://en.wikipedia.org/wiki/Covalent_bond
https://en.wikipedia.org/wiki/Tenase

2.7.4 Cofactors:

Various substances are required for the proper functioning of the coagulation

cascade:
+¢+ Calcium and phospholipid:

Calcium and phospholipid (a platelet membrane constituent) are required for
the tenase and prothrombinase complexes to function. Calcium mediates the
binding of the complexes via the terminal gamma-carboxy residues on FXa
and FIXa to the phospholipid surfaces expressed by platelets, as well as
procoagulant microparticles or microvesicles shed from them. Calcium is also

required at other points in the coagulation cascade'®.
s Vitamin K:

Vitamin K is an essential factor to a hepatic gamma-glutamyl carboxylase that
adds a carboxyl group to glutamic acid residues on factors II, VII, IX and X,
as well as Protein S, Protein C and Protein Z. In adding the gamma-carboxyl
group to glutamate residues on the immature clotting factors Vitamin K is
itself oxidized. Another enzyme, Vitamin K epoxide reductase, (VKORC)
reduces vitamin K back to its active form. Vitamin K epoxide reductase is
pharmacologically important as a target of anticoagulant drugs warfarin and
related coumarins such as acenocoumarol, phenprocoumon, and dicumarol.
These drugs create a deficiency of reduced vitamin K by blocking VKORC,
thereby inhibiting maturation of clotting factors. Vitamin K deficiency from
other causes (e.g., in malabsorption) or impaired vitamin K metabolism in
disease (e.g., inliver failure) lead to the formation of PIVKAs (proteins
formed in vitamin K absence) which are partially or totally non-gamma
carboxylated, affecting the coagulation factors' ability to bind to

phospholipid"®.

11
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2.8 Prothrombin Time:

Figure (2.2) Blood plasma after the addition of tissue factor"”

The prothrombin time (PT)—along with its derived measures of prothrombin
ratio (PR) and international normalized ratio(INR)—are assays evaluating
the extrinsic pathway of coagulation. This test is also called "ProTime INR"
and "PT/INR". They are used to determine the clotting tendency of blood, in
the measure of warfarin dosage, liver damage, and vitamin K status. PT
measures factors |  (Fibrinogen), Il (Prothrombin), V  (Proaccelerin), VII
(Proconvertin), and X (Stuart—Prower Factor). It is used in conjunction with
the activated partial thromboplastin time (aPTT) which measures the intrinsic

pathway and common pathway‘"®.
2.8.1 Laboratory measurement:

The reference range for prothrombin time depends on the analytical method
used, but is usually around 12-13 seconds (results should always be
interpreted using the reference range from the laboratory that performed the
test), and the INR in absence of anticoagulation therapy is 0.8—1.2. The target

range for INR in anticoagulant use (e.g. warfarin) is 2 to 3. In some cases, if

12


https://en.wikipedia.org/wiki/Coagulation#Tissue_factor_pathway_(extrinsic)
https://en.wikipedia.org/wiki/Coagulation
https://en.wikipedia.org/wiki/Warfarin
https://en.wikipedia.org/wiki/Vitamin_K
https://en.wikipedia.org/wiki/Fibrinogen
https://en.wikipedia.org/wiki/Thrombin
https://en.wikipedia.org/wiki/Factor_V
https://en.wikipedia.org/wiki/Factor_VII
https://en.wikipedia.org/wiki/Factor_VII
https://en.wikipedia.org/wiki/Factor_X
https://en.wikipedia.org/wiki/Partial_thromboplastin_time
https://en.wikipedia.org/wiki/Coagulation#Contact_activation_pathway_(intrinsic)
https://en.wikipedia.org/wiki/Coagulation#Contact_activation_pathway_(intrinsic)
https://en.wikipedia.org/wiki/Warfarin

more intense anticoagulation is thought to be required, the target range may

be as high as 2.5-3.5 depending on the indication for anticoagulation"®.

2.8.2 Methodology:

Figure (2.3) Blue Top Vacutainer tube used for PT and APTT blood tests"”

Prothrombin time is typically analyzed by a laboratory technologist on an
automated instrument at 37 °C (as a nominal approximation of normal human

body temperature).

« Blood is drawn into a test tube containing liquid sodium citrate, which acts
as an anticoagulant by binding the calcium in a sample. The blood is
mixed, then centrifuged to separate blood cells from plasma (as
prothrombin time is most commonly measured using blood plasma).

In newborns, a capillary whole blood specimen is used.

« A sample of the plasma is extracted from the test tube and placed into a
measuring test tube (Note: for an accurate measurement, the ratio of blood

to citrate needs to be fixed and should be labeled on the side of the
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measuring test tube by the manufacturing company; many laboratories
will not perform the assay if the tube is underfilled and contains a
relatively high concentration of citrate—the standardized dilution of 1 part

anticoagulant to 9 parts whole blood is no longer valid).

« Next an excess of calcium (in a phospholipid suspension) is added to the
test tube, thereby reversing the effects of citrate and enabling the blood to

clot again.

« Finally, in order to activate the extrinsic / tissue factor clotting cascade
pathway, tissue factor (also known as factor Ill) is added and the time the
sample takes to clot is measured optically. Some laboratories use a
mechanical measurement, which eliminates interferences
from lipemic and icteric samples. The prothrombin ratio (aka international
normalized ratio) is the prothrombin time for a patient sample divided by

the result for control plasma®®.

2.9 Partial Thromboplastin Time:

PT
PTT

Figure (2.4) Common notation of coagulation times in medical records"”

INR

The partial thromboplastin time (PTT) or activated partial thromboplastin
time (aPTT or APTT) is a medical test that characterizes blood coagulation. A
historical name for this measure is the kaolin-cephalin  clotting
time (KCCT), reflecting kaolinand cephalin as materials historically used in

the test. Apart from detecting abnormalities in blood clotting, partial
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thromboplastin  time is also used to monitor the treatment -effects

with heparin, a widely prescribed drug that reduces blood's tendency to clot.

Partial thromboplastin time (APTT) measures the overall speed at which
blood clots by means of two consecutive series of biochemical reactions
known as the "intrinsic" (now referred to as the contact activation pathway)

and common coagulation pathways.

The partial thromboplastin time (APTT) is used in conjunction with another
measure of how quickly blood clotting takes place called the prothrombin
time (PT). The prothrombin time measures the speed of clotting by means of

the extrinsic pathway (also known as the tissue factor pathway)®".

2.9.1 Methodology:

Figure (2.5) Blue Top Vacutainer tube used for PT and APTT blood tests"”
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Partial thromboplastin time is typically analyzed by a medical technologist or
a laboratory technician on an automated instrument at 37 °C (as a nominal
approximation of normal human body temperature). The test is termed

"partial” due to the absence of tissue factor from the reaction mixture.

« Blood is drawn into atest tube containing oxalate or citrate, molecules
which act as an anticoagulant by binding the calcium in a sample. The
blood is mixed, then centrifuged to separate blood cells from plasma (as
partial thromboplastin time is most commonly measured using blood
plasma).

o A sample of the plasma is extracted from the test tube and placed into a
measuring test tube.

« Next, an excess of calcium (in a phospholipid suspension) is mixed into
the plasma sample (to reverse the anticoagulant effect of the oxalate
enabling the blood to clot again).

« Finally, in order to activate the intrinsic pathway of coagulation, an
activator (such as silica, celite, kaolin, ellagic acid) is added, and the time
the sample takes to clot is measured optically. Some laboratories use a
mechanical measurement, which eliminates interferences from lipemic

and icteric samples®?.
2.9.2 Interpretation:

The typical reference range is between 30 seconds and 50 s (depending on
laboratory). Shortening of the PTT is considered to have little clinical
relevance, but some research indicates that it might increase risk
of thromboembolism. Normal APTT times require the presence of the
following coagulation factors: I, I, V, VIII, IX, X, XI and XII. Notably,
deficiencies in factors VII or X111 will not be detected with the PTT test®?.
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«» Prolonged APTT may indicate:

« use of heparin (or contamination of the sample).

« antiphospholipid  antibody (especially lupus  anticoagulant,  which
paradoxically increases propensity to thrombosis).

« coagulation factor deficiency (e.g., hemophilia).

« Sepsis — coagulation factor consumption.

« presence of antibodies against coagulation factors (factor inhibitors).

To distinguish the above causes, mixing tests are performed, in which the
patient's plasma is mixed (initially at a 50:50 dilution) with normal plasma. If
the abnormality does not disappear, the sample is said to contain an
"Iinhibitor" (either heparin, antiphospholipid antibodies or coagulation factor
specific inhibitors), while if it does disappear a factor deficiency is more
likely. Deficiencies of factors VIII, IX, X1 and XII and rarely von Willebrand
factor (if causing a low factor VIII level) may lead to a prolonged aPTT

correcting on mixing studies‘?.

2.9.3 History:

The aPTT was first described in 1953 by researchers at the University of
North Carolina at Chapel Hill explaining the Carolina blue Vacutainer tube
top color®?.

2.10 Previous Studies:
2.10.1 Study One:
Relevance of clotting test in liver disease, Thachil J.%, 2008, UK.

Liver disease is associated with impairment of the haemostatic function due to
the abnormal and decreased synthesis of the clotting factors. It is thus only
logical to have considered assessment of the clotting profile (to include

prothrombin time (PT) and activated partial thromboplastin time (aPTT)) to
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be an integral part of the comprehensive assessment of a patient who presents
with liver impairment. Laboratory abnormalities of coagulation are

considered to be a predictive risk factor for bleeding.
2.10.2 Study Two:
Coagulation profile in liver disease, Shah Shaila N., Trrupti Jansari®*®, India.

Objective : To study the alteration in coagulation profile in various liver
diseases which helps to evaluate the risk of bleeding in patients with liver
disease and to study the association of coagulation abnormality with the

extent of liver disease.

Conclusion : There are more chances of bleeding when coagulation
parameters are altered in cases of cirrhosis but more studies are required in

this field to evaluate the thrombotic events seen in patients with liver diseases.
2.10.3 Study Three:

Coagulation Profile in Liver Disease, Gautam Bhatia et al.*”, Tertiary Care

Hospital in Uttarakhand, India.

Objective: The objective of this study was to evaluate coagulation
abnormalities associated with chronic liver diseases and determine the
coagulation abnormalities using various coagulation studies prothrombin time
(PT), activated partial thromboplastin time (APTT).

Results: 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. The BT was
prolonged in 34% (102/300).

Conclusion: We concluded that various abnormalities of coagulation tests
vary greatly with different liver disorders, duration of the disorders, and their
severity. Prolongation of PT and APTT in advancing liver cirrhosis indicates

damage to the liver parenchyma resulting in decreased production of
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coagulation proteins with increased risk of bleeding tendencies, which can be

detected before these ensue.
2.10.4 Study Four:

Haemostatic Profile of Patients with Chronic Liver Disease-its Correlation

with Severity and Outcome, Varnika Rai, et al. , August 2017, India®®.
Results:

In cirrhosis group PT, aPTT, were significantly increased compared to

Chronic Hepatitis (CH) and control group (p<0.001 for all comparisons).
2.10.5 Study Five:

Assessment of coagulation parameters in liver cirrhosis, Shaikh Saeed, et al.,
Sudan, 2014*”.

This study was carried out to assess the haemostatic defects in patients of
liver cirrhosis by estimating prothrombin time (PT), activated partial
thromboplastin time (APTT). It was carried out at the Department of
Pathology, King Edward Medical College, Lahore. A total of 50 patients from
all age groups of both gender with cirrhosis of liver were selected from Mayo
Hospital, Lahore. AIll the investigations were carried out by standard
procedures. Results were analyzed statistically with appropriate tests of
significance. The mean values of PT and APTT were 14 second and 19
seconds longer than the control values respectively. These prolongations were
highly significant statistically (p<0.0001). Prolongation of PT and APTT
indicates plasma clotting factors deficiency due to impaired hepatic synthesis.
Liver cirrhosis causes significant morbidity and mortality in our country,

however early diagnosis prevents complications and carries good prognosis 2
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3. Material and Methods
3.1 Study Design
This is a case control descriptive study to evaluate the PT and APTT
(Coagulation test) in Atbara town during a period of (April 2018—September
2018).
3.2 Study area:
The study was conducted at Elribat Hospital which located in Atbara town in
Sudan. Atbara (sometimes Atbarah) is a city of 111,399 (2007) located
in River Nile State in northeastern Sudan. It is located at the junction of
the Nile and Atbara rivers. It is an important railway junction and railroad
manufacturing centre, and most employment in Atbara is related to the rail
lines. It is known as the "Railway City,' and The Sudanese National Railway
Company's headquarters are located in Atbara.
3.3 Study population and Sample size:
A total of (40) samples collected of Study group of liver disease patients and
(20) samples collected of healthy individuals as control group.
3.4 Inclusion criteria:
Primary criterion of inclusion was presence of liver disease including
cirrhosis, hepatitis and all other liver disease. All patients of all sex age
ranging from (18-70) years and irrespective of socioeconomic status, were
included.
3.5 Exclusion Criteria:
Patients with previous history of coagulation disorder or who took any of the
following drugs in the previous week were excluded: (aspirin, non-steroidal
anti-inflammatory drugs, antihistaminics, penicillin, thiazides, sulfonamides
and anticoagulants).
3.6 Data Collection Tool:
Data were collected using face to face questionnaire which specifically

designed to obtain information that helped in study.
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3.7 Blood Sampling:

Venous blood collected using sterile disposable plastic syringe after cleaning
the venipuncture area with (70%) ethanol, and added vacationer containing
3.2% sodium citrate as anticoagulant. While taking the sample, tourniquet
was not tied, as it can change the hemoconcentration and result may vary. The
raio of volume of blood to anticoagulant 9:1. Plasma was obtained following
the centrifugation of the anticoagulant blood at 300 rpm for (10-15) minutes.
3.8 Methods:

3.8.1 PT was done by using coagulation analyzer (URIT-600):

3.8.1.1 Principle of PT:

Tissue Thromboplastin in the presence of calcium activates the extrinsic
pathway of human blood coagulation mechanism. When BioMed-
LIQUIPLASTIN regent is added to normal citrated plasma, the clotting
mechanism is initiated, forming a solid gel clot within a specific period of
time. The time required for clot formation would be prolonged if there is
acquired or congenital deficiency of factors/ factor activity in the extrinsic
pathway of the coagulation mechanism or reduction in the activity of Vitamin
K dependent clotting factors during oral anticoagulant therapy.

The arrest of bleeding depends upon primary platelet plug formed along with
the formation of stable fibrin clot. Formation of this involves the sequential
interaction of series of plasma proteins in a highly ordered and complex
manner and also the interaction of these complex with blood platelets and
materials from the tissues.

Tissue Thromboplastin, in the presence of calcium, as an activator , which
initiates the extrinsic pathway of coagulation factors VII, X, V, Prothrombin
and Fibrinogen.

During oral anticoagulant therapy most of the Vitamin K dependent factors
such as 1, VII, IX, X, Protein S are depressed, also during the deficiencies of

clotting factor activity which may be hereditary or acquired.
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Prothrombin Time determination is the preferred method for presurgical
screening, as a liver function test, determination of congenital deficiency of
factors II, V, VII and X and for monitoring of patients on oral anticoagulant
therapy.

3.8.1.2 PT Manual method (by using BIOMED regent):

Patients sample should be tested in parallel with pooled fresh normal plasma
(FNP) and suitable controls.

1. Brings the reagent vial to room temperature (20-30°C). Mix the contents of
the vial to homogenise the suspension completely.

2. Aspirate from the reagent vial enough reagents for immediate requirements
in a thoroughly clean and dry test tube.. (Plastic test tubes are preferred).

3. Pre warm the reagent and bring to 37°C before use in test procedure (5-10
minutes may be required depending on the regent volume to attain 37°C
before testing).

4. Recap the regent vial and replace immediately to 2-8°C.

5. To a 12 x 75mm tube add 0.1ml of plasma (PPP) and place the tube in a
water bath for 3 to 5 minutes at 37°C.

6. To the tube forcibly add 0.2ml of BioMed-LIQUIPLASTIN regent (pre-
warmed at 37°C for at least 10 Minutes) and simulatenously start a stopwatch.
Shake the tube gently to mix contents.

7. Gently tilte the tube back and forth and stop the stopwatch as soon as the
first fibrin strand is visible and the Gel/ clot formation begins record the time
in seconds.

8. Repeat steps from 4 to 6 for a duplicate test on the same sample.

9. Find the average of the duplicate test values. This is the Prothrombin time
(PT).
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3.8.2 APTT was done by using coagulation analyzer (URIT-600):

3.8.2.1 APTT Principle:

Cephaloplastin activates the coagulation factor of the intrinsic pathway of the
coagulation mechanism in the presence of calcium ions.

APTT is prorolonged by a deficiency of one or more of these clotting factors
of the intrinsic pathway and in the presence of coagulation inhibitors like
heparin.

3.8.2.2 APTT Manual method (by using BIOMED regent):

1. Pre-incubate the Calcium Cloride Regent to 37°C for at least 10 minutes.
Pipette 100ul of test or control plasma into a test cuvette.

2. Incubate the plasma at 37°C for 1 to 2 minutes.

3. Pipette 100ul of the APTT reagent, into reagent cuvette containing the
plasma. Maintain the suspension of the APTT reagent by magnetic stirring or
mixing by inversion immediately prior to use.

4. Incubate at 37°C for 3 minutes.

5. Add 100ul preincubated Calcium Chloride solution and simultaneously
start the timer.

6. Record the clotting time in seconds.

3.9 Ethical Consideration:

Permission was obtained from the Ministry of Health — River Nile State.
Confidentiality was maintained during the process of the study by ensuring
face to face and direct interviews by each interviewer without a third party
and information obtained during the study was kept under confidential.

3.10. Data analysis:

The collected data proceed for analysis using SPSS version 21 (mean,

standard deviation, standard error mean, P.value by using independent T.test).
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4. Results

4.1 Demographic and clinical data:

A total of (40) blood sample collected from liver disease patients and (20)
samples collected as control from healthy individuals include frequency of
sex was 27 males (67.5%) and 13 females (32.5%), frequency of age groups
25-35 years 13(32.5%). Frequency of residence Atbara locality 37 (92.5%) in

the study group.

The average age of patients with liver disease in the study was (30.50

5.762), with a range of (25-35) years.

Furthermore, the majority of patients, 27(67.5%) from male, while the

remaining 13(32.5%) from female.

According to residence, most of them from Atbara locality 37(92.5%), while

the remaining 3(7.5%) from Eldamer locality.

Table (4.1).

Table (4.1): Distribution of study population according to age, sex, and

residence:

Characteristic Frequency | Percent %

Study groups Case 40 66.7%

Control 20 33.3%

< 25 years 7 17.5%

25 - 35 years 13 32.5%

Agelyrs 36 - 45 years 10 25.0%

46 - 55 years 3 7.5%

> 55 years 17.5%

Gender Male 27 67.5%

Female 13 32.5%

Residence Atbara Localit_y 37 92.5%

Eldamer Locality 3 7.5%
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Table (4.2): Distribution of study population according to age group:

Age group Frequency Percent
< 25 years 7 17.5%
25 - 35 years 13 32.5%
36 - 45 years 10 25.0%
46 - 55 years 3 7.5%
> 55 years 7 17.5%
Total 40 100.0%

Table (4.3): Distribution of study population according to gender:

Gender Frequency Percent
Male 27 67.5%
Female 13 32.5%
Total 40 100.0%

Table (4.4): Distribution of study population according to Residence:

Residence Frequency Percent
Atbara Locality 37 92.5%
Eldamer Locality 3 7.5%
Total 40 100.0%

Participation to diagnosis to liver disease reflected that; 15 (37.5%) were
Hepatitis patients, while 25 (62.5%) were not. On the other hand, 15 (37.5%)
were Cirrhosis patients, while the remaining 25 (62.5%) were not.
Furthermore, 5 (12.5%) of the patients were Alcoholism, while 35 (87.5%) of
them were not. Concerning Jaundice, 5 (12.5%) of them were Jaundice
patients, while 35(87.5) were not. table (4.5).
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Table (4.5): Distribution of study population according to diagnosis:

Characteristic Frequency | Percent %
Hepatitis Yes 15 37.5%
No 25 62.5%
Cirrhosis Yes 15 37.5%
No 25 62.5%
Alcoholism Yes 5 12.5%
No 35 87.5%
Jaundice Yes 5 12.5%
No 35 87.5%

According to patients who takes permanent treatment, we found that all of

them 40(100%) not take any permanent treatment. table (4.6).

Table (4.6):

permanent treatments:

Distribution of study population according to taking

Characteristic Frequency | Percent %
Taking permanent treatments Yes 0 0%
No 40 100%

Concerning coagulation disease, we found that all patients 40(100%) not

suffer from coagulation disease. table (4.7).

Table (4.7): Distribution of study population according to suffering from
coagulation disease:

Characteristic Frequency | Percent %
Coagulation disease Yes 0 0%
No 40 100%
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Laboratory Data:

The mean values of PT and APTT in case group were (2.65) and (3.33)

respectively and in control group the mean values of PT and APTT were
(1.00) and (2.00) respectively. Table (4.8).

Table (4.8): Comparison between case and control in PT and APTT:

Group Number | Mean SD P.value

PT case 40 2.65 1.610
0.000

control 20 1.00 0.000

APTT case 40 3.33 1.328
0.000

control 20 1.00 0.000

Table (4.9): Comparison between PT and age group:

Age Total P.
<25 25-35 | 36-45 | 46-55 | >55 Value
years years years years years

10-15 4 6 3 1 4 18 | 0.004
21-25 0 1 2 2 6
PT 26-30 1 5 3 1 0 10
> 30 2 1 2 0 1 6
Total 7 13 10 3 7 40
Table (4.10): Comparison between PT and gender:
Gender Total P. Value
Male Female
10-15 13 5 18 0.01
21-25 4 2 6
PT 26 - 30 6 4 10
> 30 4 2 6
Total 27 13 40
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Table (4.11): Comparison between PT and Diagnosis:

Diagnosis Total P.
Hepatitis | Cirrhosis | Alcoholism | Jaundice Value
10-15 8 3 2 5 18] 0.079
21-25 0 3 3 0 6
PT
26 - 30 6 4 0 0 10
> 30 1 5 0 0 6
Total 15 15 5 5 40
Table (4.12): Comparison between APTT and age group:
Age Total
< 25years | 25 - 35 years | 36 - 45 years | 46 - 55 years | > 55 years
28 - 40 4 6 3 1 4 18
41 - 50 0 2 1 0 0 3
PTT 5160 1 2 1 1 2 7
> 60 2 3 5 1 1 12
Total 7 13 10 3 7 40

P.value = 0.0041

Table (4.13): Comparison between APTT and gender:

Gender Total
Male Female
28 - 40 13 5 18
41-50 2 1 3
PTT 51-60 7 0 7
> 60 5 7 12
Total 27 13 40

P.value = 0.0066

Table (4.14): Comparison

between APTT and Residence:

Residence Total
Atbara Eldamer
Locality Locality
28 - 40 16 2 18
41 -50 3 0 3
PTT 51-60 6 1 7
> 60 12 0 12
Total 37 3 40

P.value = 0.00568
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Table (4.15): Comparison between APTT and Diagnosis:

Diagnosis Total
Hepatitis | Cirrhosis | Alcoholism | Jaundice
28-40 8 3 2 5 18
41-50 0 3 0 0 3
PTT 51-60 3 1 3 0 7
> 60 4 8 0 0 12
Total 15 15 5 5 40

P.value = 0.005
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5. Discussion, conclusion and Recommendations
5.1. Discussion:

Liver disease, is a group of diseases that includes liver cirrhosis, hepatitis,

alcoholism, jaundice and liver cancer.

The patients' age range from (18-70) years old. The maximum patients were
in the age group ranging from (25-35) years. Thus, all the patients above 18
years. The present study age group is similar to that of Shaikh Saeed, et al.,

Sudan, 2014 include all age groups of both gender with cirrhosis of liver®®.

All liver disease patients diagnostic by liver test such as liver enzymes,

bilirubin, for hepatitis patients conformity by (ELISA).

The results of this study denoted that the liver disease patient were in high

risk to coagulopathy disorder.

The results of this study obtained demonstrated that there was significant in

PT and APTT compared to control. (P value < 0.05).

Results of this current study are similar to study done by Shah Shaila N.,
Trrupti Jansari in India whom revealed that: high PT and APTT were risk

factors for liver disease'®,

Finding of the parameters examined, reflected an increase in the mean of PT
and APTT compared to control group and there was strong significant
statistical value depicted among study population; (P.value 0.000). This result
agreed with the study conducted by Shah Shaila N., Trrupti Jansari, that

showed a significant association between PT and APTT liver disease'*”.

30


https://en.wikipedia.org/wiki/Stable_angina

5.2. Conclusion:

» Prothrombin time test (PT) was prolonged in liver disease patient when
compared to healthly indiviuals in the control group.
> Activated partial thromboplastin test (APTT) was prolonged in liver

disease patient when compared to healthly indiviuals in the control

group.
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5.3. Recommendations:

1-Coagualtion tests should be checked regularly in liver disease patients.

2-More investigations should be done for liver disease patients, to determine
which risk factors, bleeding and thrombotic are important predictors among

liver disease patients.

3- More studies should be done for liver disease patients to help them

preventing complications of this disease.
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Appendix 1

THE MECICAL STRUCTURE OF THE LIVER
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Appendix IV
Principle: dual-magnetic circuit bead method

Parameters:
= PT (Prothrombin Time)
= APTT (Activated Partial Thromboplastin Time)
= TT (Thrombin Time) FIB (Fibrinogen)
= Protein C, Protein S, HEP (High-molecular-weight Heparin),
» LMWH(Low-molecular-weight Heparin),
= LA(Lupus Anticoagulant),
= Thrombin factor 11, V, VII, X, VIII, IV, IX, IX, XI, XII, etc.
Detector: 2 channels
Incubator: 16 sample positions,4 reagent positions (tunable
incubation time)
Data storage: 500 test results
Display: 5.1" LCD screen
Print: Built-in printer & external printer
Input/ Output: RS-232 port and parallel interface
Ambient: work temperature: 15~35°C;
relative humidity: < 80%RH
Power: AC100V~240V, 50/60Hz,45W
Dimension: 380mm(W)x40mm(D)x130mm(H)
Weight: 5.9 kg
Features:
« 2 detectors up to 2 different parameters analysis.
« Accurate incubator temperature.
« Advanced method to eliminate interference from hemolysis, chyle,
icterus, turbidity, plasma viscosity etc.
« Mini-reagent consumption, open reagent system.

« Internal thermal printer with reference value range.
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