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ABSTRACT:  BACKGROUND: Normal pregnancy is associated with substantial changes in the 

tissue factor pathway and in the wider haemostatic system [1].  It is also characterized by 

impressive changes in the activating and inhibitory pathways of coagulation and fibrinolysis 

resulting in an accelerated, but well balanced, process of thrombin formation and resolution. 

These changes serve to protect the mother from the hazard of bleeding imposed by placentation 

and delivery, but they also carry the risk of an exaggerated response, localized or generalized, to 

coagulant stimuli [2].  Hemorrhage occupies an important position in the etiology of maternal 

mortality and therefore, remains a major problem [3].  To what extent normal pregnancy affects 

coagulation is not well known in our locality. Thus, our study aims to find out the changes that 

occur in the coagulation parameters in pregnancy as compared to that in normal controls.  

METHODS: The study population included 25 healthy pregnant women, who visited the 

antenatal clinic of the KIMS Hospital in Narketpally, Nalgonda AP, between October 2008 and 

May 2009. 25 healthy age-matched non-pregnant women served as controls for the study. Both 

subjects and controls were randomly chosen from general population of pregnant women. 

Prothrombin Time test was done by using reagents bought from “UNIPLASTIN”, TULIP 

DIAGNOSTICS (P) LTD. When UNIPLASTIN reagent is added to normal citrated plasma, the 

clotting mechanism is initiated, forming a solid gel clot within a specified period of time.  

RESULTS: The results showed that the control group has a mean Prothrombin Time of 9.16 sec 

with SD of ±1.10 where as the test group showed a mean Prothrombin Time of 14.32 Sec and SD 

of ±1.91,  P <0.001 by the chi-square test is significant. Whereas the International Normalized 

Ratio INR for control group was 1.26 Sec and SD of ±0.15 Sec and the test group had INR of 1.67 

Sec and SD of ±0.26 Sec, the p value is <0.96 by chi-square test is insignificant. The odds ratio for 

Prothrombin Time was 1.73 which indicates that the Prothrombin Time was significantly 

decreased in the test group. CONCLUSION: The fact that Prothrombin time is decreased in 

normal pregnancy should be interpreted with caution, and that INR is the better indicator of the 

coagulation profile of the individual, therefore Prothrombin Time should always be read with 

INR ratio. 

KEY WORDS: PT -   Prothrombin Time,   INR- International Normalized Ratio  
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INTRODUCTION: Haemostasis in normal pregnancy involves a complex network of interactions 

with positive and negative feedback loops, integrating blood vessels; platelets, coagulation 

factors, coagulation inhibitors and fibrinolysis and has evolved to maintain the integrity of the 

vasculature. Normal pregnancy is associated with substantial changes in the tissue factor 

pathway and in the wider haemostatic system [1].  Normal pregnancy is a characterized by 

impressive changes in the activating and inhibitory pathways of coagulation and fibrinolysis 

resulting in an accelerated, but well balanced, process of thrombin formation and resolution. 

These changes serve to protect the mother from the hazard of bleeding imposed by placentation 

and delivery, but they also carry the risk of an exaggerated response, localized or generalized, to 

coagulant stimuli [2]. Hemorrhage occupies an important position in the etiology of maternal 

mortality and therefore, remains a major problem [3]. There is activation of blood coagulation 

and a simultaneous increase in fibrinolysis without signs of organ dysfunction during normal 

pregnancy. These changes increase as pregnancy progresses. During delivery there is 

consumption of platelets and blood coagulation factors including fibrinogen [4].  

 Pregnancy is a risk factor for venous thrombosis and the incidence of venous 

thromboembolism during normal pregnancy is 6-fold higher than in the general female 

population of child bearing age. Venous thromboembolism is an important cause of maternal 

morbidity and mortality [5]. 

The coagulation cascade is in an activated state in pregnancy. Activation includes 

increased concentrations of all clotting factors, except factors XI, XIII, with increased levels of 

High molecular weight fibrinogen complexes. 

Changes in the haemostatic mechanism also involve decreased levels of anticoagulant 

proteins such as protein C and Protein S as well as enhanced thrombin generation and 

decreased fibrinolytic activity [6]. 

 

AIMS: To what extent normal pregnancy affects coagulation is not well known. A study like this 

is therefore necessary to assess the influence of normal uncomplicated pregnancy on 

Prothrombin time and also to know, the extent of relationship between pregnancy and 

Prothrombin time. 

 

1. To study changes in Prothrombin time in normal pregnancy. 

2. To study the Prothrombin time in normal age matched controls 

3. To assess the changes in Prothrombin time between normal and pregnant females. 

 

MATERIALS AND METHODS: SUBJECTS: The study population included 25 healthy pregnant 

women in third trimester, who visited the antenatal clinic of the KIMS Hospital in Narketpally, 

Nalgonda from October 2008 to May 2009. 

 25 healthy age-matched non-pregnant women served as controls for the study. 

Both subjects and controls were randomly chosen from general population of pregnant women. 

The study was approved by college ethics committee and all subjects gave written 

consent to participate in the study voluntarily. 

 

INCLUSION CRITERIA: 

Study is subdivided into two groups 
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1. Controls 

a) Healthy females age above 20 and below 35 years 

b) No history of significant medical illness. 

c) Individuals who agreed to participate for the study voluntarily. 

2.  Test group (pregnant). 

a) Healthy females age above 20 and below 35 years 

b) 25 healthy pregnant women in third trimester were taken as study group. 

c) No history of significant gynecological problems. 

 

EXCLUDING CRITERIA: 

i. Subjects < 20 years and > 35 years 

ii. Cardiovascular diseases 

iii. Renal diseases 

iv. Liver diseases,  

v. Endocrinal disorders 

 

MATERIALS: Prothrombin time test was done by using reagents bought from “UNIPLASTIN”, 

TULIP DIAGNOSTICS (P) LTD.  

UNIPLASTIN is a novel, highly sensitive, low opacity, ready to use liquid Calcified 

Thromboplastin Reagent, which is derived from rabbit brain. 

 

PRINCIPLE: Tissue thromboplastin in the presence of calcium activates the extrinsic pathway of 

human blood coagulation mechanism. When UNIPLASTIN reagent is added to normal citrated 

plasma, the clotting mechanism is initiated, forming a solid gel clot within a specified period of 

time.  

SAMPLE COLLECTION: Patients were advised against vigorous exercises before sample 

collection, fasting (or after light fatty meals) was collected. 

 

PROCEDURE: 

 

• 1.8 ml of venous blood was collected under sterile conditions and immediately added to 

0.2ml of 3.2% tri sodium citrate (anticoagulant). 

• Centrifuge immediately for 15min at 1500-2000rpm and transfer the plasma into a 

clean test tube. 

• It should be ensured that the plasma is free from platelets (PPP). Cap the test tubes to 

prevent deterioration of samples. Plasma must be tested preferably immediately. 

• Bring the reagent vial to room temperature (20-30oC). Mix the contents of the vial to 

homogenize the suspension completely. 

• Aspirate from the reagent vial enough reagents for immediate testing requirements in a 

thoroughly clean and dry test tube. 

• Pre-warm the reagent and bring to 37oC before use in test procedure  

• Recap the reagent vial and replace immediately to 2-8oC. 

• To a 12 x75mm tube add 0.1 ml of plasma and place the tube in a water bath for 3-

5minutes at 37oC. 

• To the tube forcibly add 0.2ml of UNIPLASTIN reagent and simultaneously start a 

stopwatch. Shake the tube gently to mix contents. 
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• Gently tilt 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’. 

• Repeat steps above for a duplicate test on the same sample. 

• Find the average of the duplicate test values. This is the Prothrombin Time (PT). 

 

CALCULATION OF RESULTS 

 

Manual Method 

The results may be reported directly in terms of the mean of the double determination of PT 

of the test plasma in 'seconds'. Or as a ratio 'R':  

 

R =  Mean of the patient plasma PT in seconds  

MNPT for the reagent 

 

Or as International Normalized Ratio (INR), INR = (R) ISI, where ISI = International 

Sensitivity Index of the reagent  

It is recommended by the WHO that MNPT should be established for each lot of PT 

reagents by each laboratory, since PT results are dependent on the combination of reagent 

lot, instrument and technique followed at each laboratory. Usually plasma from at least 20 

normal healthy individuals should be used to establish the MNPT. The average of such PT 

results in seconds = MNPT. 

 

EXPECTED VALUES 

Normal values using UNIPLASTIN® are between 11-15 seconds. 

 

RESULT PT: The results showed that the control group has a mean Pro thrombin Time of 9.16 

sec with SD of ±1.10 where as the test group showed a mean Pro thrombin Time of 14.32 Sec 

and SD of ±1.91,  P <0.001 by the chi-square test which is significant. Whereas the International 

Normalized Ratio INR for control group was 1.26 Sec and SD of ±0.15 Sec and the test group had 

INR of 1.67 Sec and SD of ±0.26 Sec, the p value is <0.96 by chi-square test is insignificant. The 

odds ratio for Pro Thrombin Time was 1.73 which indicates that the Pro Thrombin Time was 

significantly increased in the test group. 

 

DISCUSSION: In the present study there is decreased Prothrombin time during normal 

pregnancy when compared with age matched control groups of non pregnancies. This 

decreased Prothrombin time may be because of change in haemostatic balance in the direction 

of Hypercoagulability in which increase concentration of all clotting factors except XI, XIII. 

One similar done by Nihon Sanka et al; showed that in the third trimester, shortening of 

prothrombin time and activated partial thromboplastin time [11]. Hellgren M  reported Increased 

endogenous thrombin generation, acquired activated protein C resistance and increased 

prothrombin complex level (PT) measured as international normalized ratio (INR) of less than 

0.9 have been reported as well [4]. 

One similar study in which they also measured Prothrombin fragments,  by Cerneca F et 

al has shown that the parameters showing the greatest variation during pregnancy were PT, 

FBG, PS, Prothrombin fragments F1+2. The existence of a hypercoagulable state in pregnancy 

was suggested by the increased levels of F1+2 [12]. 
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According to a previous study prolonged Prothrombin time shows fetal weight gain from 

the 2nd & 3rd trimesters [1].  

Lloyd R et al; showed that Prothrombin time was also decreased in pregnancy and 

Pregnancy was associated with a significant increase in the activity of factors VII, VIII, IX, and X 

and in the concentrations of fibrinogen, -1-globulin, and -1-antitrypsin [8]. Yet another study 

showed that term pregnant women were in a hypercoagulable state and had increased 

fibrinolysis [13]. 

In one study by Hui C, Lili M et al; the TEG Prothrombin time, activated partial 

thromboplastin time, thrombin time, international normalized ratio, and thrombomodulin and 

resistance index in uterine arteries showed a tendency to decrease in pregnant women [14].  

  Some comparative similar studies also shown, Prothrombin fragments are increased 

and Prothrombin time is decreased in pregnancy [7-10]. 

  One study by Jørgensen M, Klajnbard A et al;  has shown that Prothrombin time remains 

unchanged in pregnancy, which was contrary to our findings they  also showed that the level of 

coagulation factors II, V, X, XI, XII and antithrombin, protein C largely remained unchanged [15]. 

The INR was not affected significantly in this study. The INR was introduced in the early 

1980s when it turned out that there was a large degree of variation between the various 

Prothrombin time assays, a discrepancy mainly due to problems with the purity of the 

thromboplastin (tissue factor) concentrate. The INR became widely accepted worldwide, 

especially after endorsement by the World Health Organization. Since INR did not show any 

significant increase in the test group there is no any significant bleeding possibilities in the 

normal pregnancy. 

 

SUMMARY AND CONCLUSION: Within the limitation of our study it is concluded that 

Prothrombin time is decreased in normal pregnancy but it should be interpreted with caution, 

and that INR is the better indicator of the coagulation profile of the individual, therefore 

Prothrombin Time should always be read with INR ratio. 

 The INR is a method of expressing the results of a Prothrombin time blood test. It is 

based on an international standard that automatically corrects for variations between labs. 

 Thus, using the INR, the PT measurement from one lab can be compared to a PT 

measurement from any other lab in the world, even if they use different methods to measure PT. 

the resulting measurement is often referred to as the INR/PT. 
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RESULT PT: 
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PROTHROMBIN 

TIME 

 

9.16 ± 1.10 

 

14.32 ± 1.91 

 

2.05 

 

<0.001 

 

SIGNIFICANT 

 

INTERNATIONAL 

NORMALIZED 

RATIO(INR) 

 

1.26 ± 0.150 

 

1.67 ± 0.26 

 

9.55 

 

<0.965 

 

INSIGNFICANT 


