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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     —

September     ). The study included (  ) patients who were diagnosed as liver 

disease patients and the study groups were compared with ( 0) 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 (  ) program was used for data analysis.  

Results: The study revealed that the liver disease patients were; (    %) male 

and (    %) female, the mean of age was (      ±      ) distributed as 

(    %) have (  -  ) 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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 المستخلص

انرهٛف، انرٓاب انكثد انفٛسٔسٙ، ذعاؼٙ ْٕ يجًٕعح يٍ الايساض ذعى  أيساض انكثد مدخل:

 انكحٕل، ذشًع انكثد، سسؼاٌ انكثد، انٛسقاٌ تإَٔاعّ، ذسسة انحدٚد فٙ انكثد، 

  عُد يسظٗ انكثد.ٔظائف عًهٛح الإزقاء انديٕ٘  ذقٛٛىٔذٓدف اندزاسح انٙ 

 يسرشفٗفٙ انعاتؽح انرحهٛهٛح انًرقديح -انحانح انًقؽعٛحاندزاسح  ْرِ أجسٚد نهجية الدراسة:م

ٔظائف الإزقاء انديٕ٘ )انفحٕصاخ عهٙ  أيساض انكثد ذأثٛسنرحدٚد يدٖ  عؽثسجتًدُٚح  انستاغ

ٔكاَد عُٛح  .(و8102سثرًثس  -    إتسٚم )سج يا تٍٛ فٙ انفرالاتردائٛح نعًهٛح الإزقاء انديٕ٘( 

 (81)ٔقٕزَد َرائج اندزاسح يع . حاخرٛازْى تصٕزج عشٕائٛ يسٚط ذى (41)اندزاسح عثازج عٍ 

                                                                 .ظاتؽحكًجًٕعح  سهٛى  يرؽٕع

لإعممزنز سامم  ن رزمبممزمارٍ  مسامم     زضممً متممج تهاٍاعممم ا  اٍممم   تممج ع ممن تٍاممم  ن مميع امم  ع ٍممن ن     

ن هشامم  بزنممما    نعنسممن يتممج ع ممن ن   اواممم  بونسمميا ن سممنرٍم   مامم  بممج  . ن ثزماروبلاسممنٍ  ن ا مم 

 نهاٍل بٍمنم  ن يرنس . (  SPSS) ن ذي ٌ زف برزنما  نلإحصمئٍ   ا اوع ن عن متٍ 

ٔكاٌ يرٕسػ  يُٓى اَاز (٪58.6)ٔ  يُٓى ذكٕز (٪6..5) انًسظٙ دزاسح أٌأظٓسخ ان النتائج:

 سُح. (56-86)يُٓى أعًازْى يٍ  (٪58.6)، (58..6±  51.61) أعًازْى

 ( تاى ن نون ً.3633( م )56.2انوس  قٍج سا  ن رزمبزمارٍ  مسا  ن ثزماروبلاسنٍ  ن ا   هو )

نلإرقممز ن مياوي اثمل     فمً ماممئج ععممس    اع م    ت  إحمين  تيٍٍمزن     اسئو  أازنض ن كري :الخلاصة

 سا  ن رزمبزمارٍ  مسا  ن ثزماروبلاسنٍ  ن ا  . 
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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.
    

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 
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when mixed with a particulate or soluble activator of the contact coagulation 

factors (factor XII, pre-kallikrein and high-molecular-weight kininogen) and 

negatively charged phospholipids such as platelet substitutes
   

. PT determines 

vitamin K dependent extrinsic factors VII, X, II, 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
   

. 
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    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. 
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    Objectives 

      General Objective: 

To evaluate prothrombin time and partial thromboplastin time in patients with 

liver diseases in the study population.  

 

      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.  
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   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
    

. 

    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
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 Long-term alcohol consumption. 

 Cirrhosis. 

 Hemochromatosis (an inherited disorder that causes the body to absorb 

and store too much iron). 

 Malnutrition. 

 Alcohol abuse
    

. 

    Symptoms of liver diseases:  include: 

 Weakness and fatigue, 

 Weight loss, 

 Nausea, 

 Vomiting, and 

 Yellow discoloration of the skin (jaundice).  

 The treatment of a particular liver disease depends on its specific  

cause
    

. 

    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 bleeding (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 

https://www.webmd.com/digestive-disorders/cirrhosis-liver
https://www.webmd.com/digestive-disorders/digestive-diseases-liver-failure
https://en.wikipedia.org/wiki/Thrombus
https://en.wikipedia.org/wiki/Thrombus
https://en.wikipedia.org/wiki/Hemostasis
https://en.wikipedia.org/wiki/Fibrin
https://en.wikipedia.org/wiki/Hemorrhage
https://en.wikipedia.org/wiki/Bruising
https://en.wikipedia.org/wiki/Thrombosis
https://en.wikipedia.org/wiki/Endothelium
https://en.wikipedia.org/wiki/Tissue_factor
https://en.wikipedia.org/wiki/Factor_VII
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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
    

. 

 

Figure (2.1) Blood coagulation pathways in vivo showing the central role 

played by thrombin
     

 

    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 

https://en.wikipedia.org/wiki/Coagulation#Coagulation_factors
https://en.wikipedia.org/wiki/Fibrin
https://en.wikipedia.org/wiki/Platelet_plug
https://en.wikipedia.org/wiki/Conservation_(genetics)
https://en.wikipedia.org/wiki/Mammal
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Fibrin
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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 a serine 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
   )

. 

    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
   )

. 

      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. 

FVIIa 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-

FVIIa). 

2. TF-FVIIa activates FIX and FX. 

https://en.wikipedia.org/wiki/Zymogen
https://en.wikipedia.org/wiki/Serine_protease
https://en.wikipedia.org/wiki/Glycoprotein
https://en.wikipedia.org/wiki/Roman_numeral
https://en.wikipedia.org/wiki/Serine_protease
https://en.wikipedia.org/wiki/Enzymes
https://en.wikipedia.org/wiki/Transglutaminase
https://en.wikipedia.org/wiki/Zymogens
https://en.wikipedia.org/wiki/Tissue_factor
https://en.wikipedia.org/wiki/Thrombin
https://en.wikipedia.org/wiki/Tissue_factor
https://en.wikipedia.org/wiki/Stromal_cell
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3. FVII is itself activated by thrombin, FXIa, FXII and FXa. 

4. The activation of FX (to form FXa) by TF-FVIIa 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 vWF. 

7. FVIIIa 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)
   )

. 

      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 FXII (Hageman factor). Prekallikrein is converted 

to kallikrein and FXII becomes FXIIa. FXIIa converts FXI into FXIa. Factor 

XIa activates FIX, which with its co-factor FVIIIa 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, HMWK, 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
   )

.  

      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 

https://en.wikipedia.org/wiki/Tissue_factor_pathway_inhibitor
https://en.wikipedia.org/wiki/Prothrombinase
https://en.wikipedia.org/wiki/Prothrombin
https://en.wikipedia.org/wiki/Tenase
https://en.wikipedia.org/wiki/Contact_activation_system
https://en.wikipedia.org/wiki/Collagen
https://en.wikipedia.org/wiki/High-molecular-weight_kininogen
https://en.wikipedia.org/wiki/Prekallikrein
https://en.wikipedia.org/wiki/Hageman_factor
https://en.wikipedia.org/wiki/Prekallikrein
https://en.wikipedia.org/wiki/Kallikrein
https://en.wikipedia.org/wiki/Tenase
https://en.wikipedia.org/wiki/Clot_formation
https://en.wikipedia.org/wiki/Prekallikrein
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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 FVIII and FIX to form the tenase complex, until it is down-

regulated by the anticoagulant pathways
   )

.  

 
     

 

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
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      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
   )

. 

 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., in liver 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
   )

. 

 

 

https://en.wikipedia.org/wiki/Calcium
https://en.wikipedia.org/wiki/Phospholipid
https://en.wikipedia.org/wiki/Calcium
https://en.wikipedia.org/wiki/Phospholipid
https://en.wikipedia.org/wiki/Platelet
https://en.wikipedia.org/wiki/Microvesicles
https://en.wikipedia.org/wiki/Vitamin_K
https://en.wikipedia.org/wiki/Vitamin_K
https://en.wikipedia.org/wiki/Gamma-glutamyl_carboxylase
https://en.wikipedia.org/wiki/Carboxyl
https://en.wikipedia.org/wiki/Glutamic_acid
https://en.wikipedia.org/wiki/Protein_S
https://en.wikipedia.org/wiki/Protein_C
https://en.wikipedia.org/wiki/Protein_Z
https://en.wikipedia.org/wiki/Vitamin_K_epoxide_reductase
https://en.wikipedia.org/wiki/Warfarin
https://en.wikipedia.org/wiki/Coumarin
https://en.wikipedia.org/wiki/Acenocoumarol
https://en.wikipedia.org/wiki/Phenprocoumon
https://en.wikipedia.org/wiki/Dicumarol
https://en.wikipedia.org/wiki/Malabsorption
https://en.wikipedia.org/wiki/Liver_failure
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    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 I (Fibrinogen), II (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
(  )

. 

      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 

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
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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
   )

.  

      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 

https://en.wikipedia.org/wiki/Human_body_temperature
https://en.wikipedia.org/wiki/Human_body_temperature
https://en.wikipedia.org/wiki/Test_tube
https://en.wikipedia.org/wiki/Sodium_citrate
https://en.wikipedia.org/wiki/Anticoagulant
https://en.wikipedia.org/wiki/Blood_plasma
https://en.wikipedia.org/wiki/Newborn
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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 III) 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
(  )

. 

    Partial Thromboplastin Time: 

 

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

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 

https://en.wikipedia.org/wiki/Calcium
https://en.wikipedia.org/wiki/Phospholipid
https://en.wikipedia.org/wiki/Tissue_factor
https://en.wikipedia.org/w/index.php?title=Lipemic&action=edit&redlink=1
https://en.wikipedia.org/wiki/Icteric
https://en.wikipedia.org/wiki/Thromboplastin
https://en.wikipedia.org/wiki/Blood_coagulation
https://en.wikipedia.org/wiki/Kaolinite
https://en.wikipedia.org/wiki/Phosphatidylethanolamine
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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)
(  )

. 

      Methodology: 

 

Figure (2.5) Blue Top Vacutainer tube used for PT and APTT blood tests
     

https://en.wikipedia.org/wiki/Heparin
https://en.wikipedia.org/wiki/Contact_activation_pathway
https://en.wikipedia.org/wiki/Prothrombin_time
https://en.wikipedia.org/wiki/Prothrombin_time
https://en.wikipedia.org/wiki/Prothrombin
https://en.wikipedia.org/wiki/Coagulation#Tissue_factor_pathway_(intrinsic)
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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 a test 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). 

 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
(  )

. 

      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, II, V, VIII, IX, X, XI and XII. Notably, 

deficiencies in factors VII or XIII will not be detected with the PTT test
(  )

. 

 

https://en.wikipedia.org/wiki/Medical_technologist
https://en.wikipedia.org/w/index.php?title=Laboratory_technician&action=edit&redlink=1
https://en.wikipedia.org/wiki/Human_body_temperature
https://en.wikipedia.org/wiki/Tissue_factor
https://en.wikipedia.org/wiki/Test_tube
https://en.wikipedia.org/wiki/Oxalate
https://en.wikipedia.org/wiki/Citrate
https://en.wikipedia.org/wiki/Anticoagulant
https://en.wikipedia.org/wiki/Blood_plasma
https://en.wikipedia.org/wiki/Blood_plasma
https://en.wikipedia.org/wiki/Calcium
https://en.wikipedia.org/wiki/Phospholipid
https://en.wikipedia.org/wiki/Blood_plasma
https://en.wikipedia.org/wiki/Coagulation#Tissue_factor_pathway_(intrinsic)
https://en.wikipedia.org/wiki/Silica
https://en.wikipedia.org/wiki/Celite
https://en.wikipedia.org/wiki/Kaolin
https://en.wikipedia.org/wiki/Ellagic_acid
https://en.wikipedia.org/wiki/Icteric
https://en.wikipedia.org/wiki/Reference_ranges_for_blood_tests
https://en.wikipedia.org/wiki/Second
https://en.wikipedia.org/wiki/Thromboembolism
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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 

"inhibitor" (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, XI and XII and rarely von Willebrand 

factor (if causing a low factor VIII level) may lead to a prolonged aPTT 

correcting on mixing studies
(  )

. 

      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: 

       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 

https://en.wikipedia.org/wiki/Heparin
https://en.wikipedia.org/wiki/Antiphospholipid_antibody
https://en.wikipedia.org/wiki/Lupus_anticoagulant
https://en.wikipedia.org/wiki/Thrombosis
https://en.wikipedia.org/wiki/Hemophilia
https://en.wikipedia.org/wiki/Sepsis
https://en.wikipedia.org/wiki/Antibodies
https://en.wikipedia.org/wiki/Mixing_test
https://en.wikipedia.org/wiki/Factor_VIII
https://en.wikipedia.org/wiki/Factor_IX
https://en.wikipedia.org/wiki/Factor_XI
https://en.wikipedia.org/wiki/Factor_XII
https://en.wikipedia.org/wiki/Von_Willebrand_factor
https://en.wikipedia.org/wiki/Von_Willebrand_factor
https://en.wikipedia.org/wiki/University_of_North_Carolina_at_Chapel_Hill
https://en.wikipedia.org/wiki/University_of_North_Carolina_at_Chapel_Hill
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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.  

    .  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. 

       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. 

       Study Four: 

Haemostatic Profile of Patients with Chronic Liver Disease-its Correlation 

with Severity and Outcome, Varnika Rai, et al. , August       India
   )

.    

Results: 

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

Chronic Hepatitis (CH) and control group (p<0.001 for all comparisons).  

       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. All 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 

. 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rai%20V%5BAuthor%5D&cauthor=true&cauthor_uid=28969137
https://www.researchgate.net/scientific-contributions/2057550445_Shaikh_Saeed
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   Material and Methods 

    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     —September 

    ).                                    . 

    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 (  ) samples collected of Study group of liver disease patients and 

(  ) samples collected of healthy individuals as control group. 

    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 (  -  ) years and irrespective of socioeconomic status, were 

included.   

    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).   

    Data Collection Tool: 

Data were collected using face to face questionnaire which specifically 

designed to obtain information that helped in study.     . 

https://en.wikipedia.org/wiki/River_Nile_State
https://en.wikipedia.org/wiki/Sudan
https://en.wikipedia.org/wiki/Nile_River
https://en.wikipedia.org/wiki/Atbara_River
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    Blood Sampling: 

Venous blood collected using sterile disposable plastic syringe after cleaning 

the venipuncture area with (70%) ethanol, and added vacationer containing 

     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-      

        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 II, 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. 

        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-  
o
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
o
C before use in test procedure (5-10 

minutes may be required depending on the regent volume to attain 37
o
C 

before testing). 

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

5. To a 12 × 75mm tube add 0.1ml of plasma (PPP) and place the tube in a 

water bath for 3 to 5 minutes at   
o
C.  

6. To the tube forcibly add 0.2ml of BioMed-LIQUIPLASTIN regent (pre-

warmed at   
o
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-      

        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. 

        APTT Manual method (by using BIOMED regent): 

1. Pre-incubate the Calcium Cloride Regent to 37
o
C for at least 10 minutes. 

Pipette       of test or control plasma into a test cuvette.  

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

3. Pipette       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
o
C for 3 minutes. 

5. Add       preincubated Calcium Chloride solution and simultaneously 

start the timer. 

6. Record the clotting time in seconds.   

    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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   Results  

4.1 Demographic and clinical data:  

A total of ( 0) blood sample collected from liver disease patients and ( 0) 

samples collected as control from healthy individuals include frequency of 

sex was    males (    %) and    females (    %), frequency of age groups  

  -   years   (    %). Frequency of residence Atbara locality 37 (    %) in 

the study group.                                                                 

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

     ), with a range of (  -  ) years.                                         

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

remaining        %) 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        % 

Control        % 

 

 

Age/yrs 

 

< 25 years         

25 - 35 years          

36 - 45 years          

46 - 55 years        

> 55 years         

Gender 
Male          

Female          

Residence 
Atbara Locality          

Eldamer Locality        
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Table (4. ): Distribution of study population according to age group: 

 

Age group Frequency Percent 

 

< 25 years       % 

25 - 35 years        % 

36 - 45 years        % 

46 - 55 years      % 

> 55 years       % 

Total         % 

 

Table (4. ): Distribution of study population according to gender: 

 

Gender Frequency Percent 

 

Male        % 

Female        % 

Total         % 

 

Table (4. ): Distribution of study population according to Residence: 

 

Residence Frequency Percent 

 

Atbara Locality        % 

Eldamer Locality      % 

Total         % 

 

 

Participation to diagnosis to liver disease reflected that;    (    %) were 

Hepatitis patients, while    (    %) were not. On the other hand,    (    %) 

were Cirrhosis patients, while the remaining         %) were not.                                                                                           

Furthermore,   (    %) of the patients were Alcoholism, while    (    %) of 

them were not. Concerning Jaundice,   (    %) of them were Jaundice 

patients, while 35(87.5) were not. table (4. ).       

 



26 
 

Table (   ): Distribution of study population according to diagnosis: 

Characteristic Frequency Percent % 

Hepatitis Yes          

No          

Cirrhosis Yes          

No          

Alcoholism Yes         

No          

Jaundice Yes         

No          

 

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

them 40(100%) not take any permanent treatment. table (4. ).   

  

Table (   ): Distribution of study population according to taking 

permanent treatments: 

 

Characteristic Frequency Percent % 

Taking permanent treatments Yes    % 

No       % 

 

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

suffer from coagulation disease. table (4. ).       

 

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

coagulation disease: 
 

Characteristic Frequency Percent % 

Coagulation disease Yes      

No         
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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. ). 

 

Table (4. ): Comparison between case and control in PT and APTT: 

Table (4. ): Comparison between PT and age group:  
 

 Age Total P. 

Value       

years 

25 - 35 

years 

36 - 45 

years 

46 - 55 

years 

> 55 

years 

PT 

   -                       

   -                 

   -                  

                  

Total                 

 

Table (4.  ): Comparison between PT and gender:  
 

 Gender Total P. Value 

Male Female 

PT 

   -                 

   -           

   -            

            

Total           

 

 

 

Group       Number Mean SD P.value 

PT case         .16.1 
      

  control    .111       

APTT case    3133       
      

  control    .111       
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Table (4.  ): Comparison between PT and Diagnosis:  
 

 Diagnosis Total P. 

Value Hepatitis Cirrhosis Alcoholism Jaundice 

PT 

   -                     

   -               

   -                

                

Total               

 

Table (4.  ): Comparison between APTT and age group:  
 

 

 Age Total 

< 25 years 25 - 35 years 36 - 45 years 46 - 55 years > 55 years 

PTT 

   -                 

   -                

   -                

                  
Total                

P.value = 0.0041 

Table (4.  ): Comparison between APTT and gender:  
 

 Gender Total 

Male Female 

PTT 

   -            

   -          

   -          

            

Total          

P.value = 0.0066 

Table (4.  ): Comparison between APTT and Residence:  
 

 Residence Total 

Atbara 

Locality 

Eldamer 

Locality 

PTT 

   -            

   -          

   -          

             

Total         

P.value =         
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Table (4.  ): Comparison between APTT and Diagnosis:  
 

 Diagnosis Total 

Hepatitis Cirrhosis Alcoholism Jaundice 

PTT 

   -               

   -              

   -              

                

Total              

P.value =       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



31 
 

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         

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
    

.   

 

 

 

 

 

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


31 
 

     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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     Recommendations: 

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

 -More investigations should be done for liver disease  patients, to determine 

which risk factors, bleeding and thrombotic are important predictors among 

liver disease patients. 

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

preventing complications of this disease. 
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Appendix 1 

 الاستبيان

 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 الاسم :

 1111111111111111111111111111111111111111111111111 انعمر :

 ذكر                          أنثً         انىوع :

 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 انسكه :

 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 انتشخيص :

 فيروسي التهاب كبد 

 تليف

 كحىليين

 أخري

 هم تتىاول أي علاجات مستديمة ؟

 نعم                        لا

 إن وجدت أذكرها : 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

 هم تعاوي مه أمراض سيونة اندم :

 لا             نعم           

 إن وجدت أذكرها : 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

 انىتائج :

    11111111111111111111111111111111111111111111111111111111111111111111111111 

    11111111111111111111111111111111111111111111111111111111111111111111111111 
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Appendix II 

 

 إقــــرار بالموافقـــت

 

 -----------------------------------------------------------------------الاسم :

 

  ------------------العًواو :                               -------------------العهس :

 

دزاس ح شن ى الثسوو سونثَى    الهتعل ق ت  ٌالعله   الثحث ٌتالهشازكح ف إزادتٌأوافق تهحض 

 والثسونثوتلاستَى لدى نسضي الكثد فٌ نستشفي الستاط تهدًٍح عطثسج. 

 

 نهى خوجلي محمد النور

واعلم أو الهشازكح ف ٌ   يفسياو  ًأذى جسد ًتأيه لا ٍتستة علَه أ ٌتعد أو شسح ل    

س تأً حال نى الأحوال فٌ السعاٍح الطثَح التٌ أتلقاها كها أيه ٍحق لٌ هرا الثحث لى تؤو

 تدوو اتداء أسثاب الإيسحاب نى هرا الثحث فٌ أً نسحلح نى نساحله. 

                   

 : شرافإالبحث ب

 حمزة أحمد حسن محمد التوم .د

 

 

  -------------------: التازٍخ                                    ----------------- : التوقَع
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Appendix III 

 

 

The medical 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 II, 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:      LCD screen 

Print: Built-in printer & external printer 

Input/ Output: RS-232 port and parallel interface 

Ambient: work temperature: 15~35
o
C; 

                  relative humidity:  ≤   ％ RH  

Power: AC100V~240V, 50/60Hz,45W  

Dimension: 380mm(W)×40mm(D)×130mm(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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Coggulameter  Analyzer
     

 

 

 

 

 




