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are then cross-linked by factor XIII to form a blood clot. It 
has important role in clotting, fibrinolysis, inflammation and 
wound healing.Fibrinogen is an acute-phase reactant and 
its synthesis can be increased up to 20-fold with a strong 
inflammatory stimulus. [9].
Aim of study:
Through measurement of FV level and fibrinogen concentration 
and coagulation parameters(PT,PTT andPLT), this study 
aims to assess the effects of BMI on plasma level of FV and 
fibrinogen and coagulation parameters in obese and normal 
weight persons.

Patients, Materials and Methods: 
This prospective case control study was done over a period 
of 6 months, started on December 2015and completed on 
June 2016. This study included 76 subjects with age range 
18−50, 51obese subjects who BMI≥30 as study group 
and25normalweight subjects who BMI< 25 as control group 
were attending Al yarmok teaching Hospital as healthy 
patient’s relative. This research was approved by Department 
of Pathology College of Medicine University of Baghdad. All 
obese and non-obese controls were informed about the nature 
of this study and oral consents were obtained from them. 
Full history was taken for each subjects including name, age, 
medical history (hypertension, diabetes mellitus, rheumatoid 
arthritis, previous thrombosis), surgical history (if present, the 
time for the last surgical procedure), drug history, smoking 
history, recent trauma, prolonged air travel, symptoms of 
pulmonary embolism (shortness of breath, cough with bloody 
mucus, chest pain, fainting spells, dizziness), symptoms of 
DVT (redness, warmth, tenderness, and swelling of the leg),all 
above questionnaire was  considered as exclusion criteria. 
Weight was measured with electronic balance, bare foot. Height 
was measured with the subject barefooted and his back facing 
the wall using a calibrated rod. BMI was calculated for each 
subjects by dividing his weight in kilograms by the square of 
his height in meters (kg/m2). By a clean aseptic venipuncture 
4.3 ml of blood were drawn from each patient and control 
groups. The sample was then divided between two tubes:
•  2.5 ml of blood in dipotassium ethylene diamine tetra-
acetic acid (K2-EDTA) tube for platelet count (PLT) which 
were performed using automated analyzer (Cell-DYN, RUBY 
ABBOTT Diagnostic, USA)
•  1.8 ml of blood in disposable capped plastic tube containing 
0.2 ml of 109 mmol/l trisodium citrate dihydrate (32 g/l) and 
gently mixed well by inverting several times.Platelets poor 
plasmas (PPP) were prepared by centrifugation of blood at 
2000 g for 15 minutes [14]. Then 0.3 ml of PPP was obtained 
from the upper part of the separated plasma for performance of 
prothrombin time (PT), activated partial thromboplastin time 
(APTT), and for factor V activity and fibrinogen level within 
2 hours of blood collection using STart4® semi-automated 
coagulometer (DiagnosticaStago, France). 

Methods:
• PT: This test depends on reaction with factors V, VII and 

X, II and on the fibrinogen concentration of the plasmaand 
indicates the overall efficiency of the extrinsic clotting system. 
This test was performed using a commercially available kit 
NEOPLASTINE® CI PLUS 5 (DIAGNOSTICASTAGO/
France), which contains:
Reagent 1: lyophilized thromboplastin prepared from fresh 
rabbit cerebral tissue.
Reagent 2: Aqueous solvent containing calcium.
A vial of reagent 2 was shaken well and the entire content was 
transferred into a vial of reagent 1 and left for 30 minutes at 
room temperature (18 -25 oC) then, the Reagent 1 vial swirled 
gently to obtain a homogeneous suspension(170). The test 
was performed using STart4® semi-automated coagulometer. 
Exactly 0.1 ml of control or patient’s PPP was poured in a 
cuvette in which steel ball was put and left to be warmed at 
37oC in STart4® for 2 minutes then 0.2 ml of prewarmed 
reagent 1 and 2 mixture was added, the clotting time was 
recorded in seconds .Normal PT range established in the 
laboratory was (12-14) seconds. [14]

APTT: The test depends not only on the contact factors, • 
factors VIII and IX, but also on the reaction with factors 
X, V, prothrombin and fibrinogen .and indicates the overall 
efficiency of the intrinsic pathway. APTT was determined using 
a commercially available kit C.K.PREST®2(DIAGNOSTICA 
STAGO, France) which contains:
Reagent 1: cephalin, prepared from rabbit brain, lyophilized.
Reagent 2: activator, buffered suspension of kaolin
STA®-CaCl2 0.025M (DIAGNOSTICA STAGO, France).
A vial of reagent 2 was shaken well and the entire content was 
transferred into a vial of reagent 1 and left for 30 minutes at 
room temperature (18-25oC) then swirled gently to obtain a 
homogeneous suspension. The test was performed using 0.1 
ml of control or patient>s PPP poured in a cuvette in which a 
steel ball was put then 0.1 ml of prewarmed reagent 1 and 2 
mixture is added to cuvette to be left for exactly 3 minutes at 
37oC in STart4® then 0.1 ml of prewarmed CaCl2 was added, 
the clotting time was recorded in seconds. Normal APTT range 
established in the laboratory was 28-40 seconds. [14]
• FV ASSAY: The assay of factor V is based on the PT. The 
assay compares the ability of dilutions of the patient’s plasma 
and of a standard plasma to correct the PT of a substrate 
plasma.  
PPP from patient or control.Standard,unicalibrator STA®: 
citrated normal human plasma, Lyophilized Neoplastine® CI 
Plus 5 STA
STA® - Deficient V: lyophilized citrated human plasma from 
which factor V has been removed by selective immuno-
adsorption.  
STA® - Owren-Koller. 
Each vial was reconstituted with 1 ml of distilled water and left 
to stand at room temperature (18-25 °C) for 30 minutes. Then 
the vial was swirled gently to obtain a homogenous solution.  
Three dilutions of the standard and the test plasma in Owren-
Koller buffer were prepared as follow: 1:10 (put 0.1 of ppp and 
0.9 buffer) , 1:20(put 0.5 of first dilution and 0.5 of buffer), and  
1:40(put 0.5 of second dilution and 0.5 of buffer) , representing 
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100%, 50%, and 25% activity of factor V, respectively then 0.1 
ml of each dilution was poured to a cuvette (in which a steel 
ball was put)  added to it 0.1 ml of deficient V reagent and left 
to be warmed at 37°C  in STart4® for 2 minutes then 0.2 ml 
of prewarmed Neoplastine® CI Plus reagent was added, the 
clotting time was recorded in seconds. The clotting time (PT) 
of each dilution of the test, and standard determined and plotted 
on a log-log paper as factor V activity (%) versus clotting time 
in seconds. The parallel straight lines obtained from plotting 
the clotting times of the three dilutions of the standard and 
that of the test plasma on log-log paper were considered as the 
parallel line bioassay of factor V activity. [14]

Fibrinogen assay: PPP from patient or control.•	
STA® -FIBRI PREST:lymphosized titrated human calcium 
thrombin   (approximately ,80 NIH unit ml)containing a 
specific heparin inhibitor to allow the assayof fibrinogen in 
heparinized plasma samples.STA® - Owren-Koller.Each vial 
from STA® -FIBRI PREST with 2 ml distilled water. Then, 
allow the reconstituted material to stand at room temperature 
(18-25 °C) for 30 minutes. Swirl the vial gently before use. 
One dilution of the the test plasma in Owren-Koller buffer 
were prepared as follow: 1:10(add 100 microliter of PPP of 
test or control to 900 microliter of Owren-Koller buffer then 
100 micron of this dilution was poured to a cuvette (in which 
a steel ball was put) then incubate for 2 minutes in 37°C added 
to it 0.1 ml of STA® -FIBRI PREST reagent. The clotting 
time (PT) of each tests were recorded in seconds then from 
calibration table inside the kit that convert the PT in seconds 
to concentration in (g/ l), normal range of fibrinogen 2-4 g/ l. 
[14].
Statistical analysis: Statistical analysis was done by 
using SPSS (statistical package for social science ) version 
17.Mean±SD was used to describe quantitative variables, 
number of percentage were used to describe qualitative 
variables, Student’s t-test  was used to compare study groups 
(obese and control) for PT,aPTT,PLT,FV,fibrinogen . Pearson 
correlation test was used to detect the relation of FV and 
fibrinogen with other variables. The value less than 0.05 was 
considered significant.

Results:
Hemostatic parameters: The hemostatic parameters that were 
included in this study were: PT, APTT, FV activity, fibrinogen 
concentration, and Platelet count.Age:The obese group was 
aged matched with the control, the mean age of obese persons 
in this group was 35.0784 ± 9.68472 years and 30.3200 
± 7.79273 years in control, with statistically significant 
difference, P value = 0.036.table(1)

Table (1) the mean of age in obese and control:
Group N Mean Std Deviation Std Error Mean

Age Obese 51 35.0784 9.68472 1.35613

Control 25 30.3200 7.79273 1.55855
*Significant using independent samples t- test at 0.05 level. 

Table (2) the baseline of hemostatic parameter of obese and 
control:

Group N Mean Std 
Deviation

Std Error 
Mean P value

PT second
Obese 51 11.8020 1.56569 0.21924 0.630

Control 25 11.6320 1.12758 0.22552

aPPT second
Obese 51 33.1922 5.24511 0.73446 0.902

Control 25 33.0480 3.64567 0.72913

Platelet X 
10^9

Obese 51 258.6667 50.96966 7.13718 0.483

Control 25 268.1600 62.91375 12.58275

Factor V %
Obese 51 144.8824 45.72249 6.40243 0.440

Control 25 137.4000 21.26813 4.25363

Fibrinogen g/l Obese 51 4.7351 1.22843 0.17202 0.006*

Control 25 4.0564 .83347 0.16669
*Significant using independent samples t-test at 0.01 level

PT (prothrombin time):the mean was 11.8020 ± 1.56569 
seconds in obese and the mean was11.6320 ± 1.12758 
seconds in control with statistically insignificant difference, P 
value=0.630 (Table 2).APTT:the mean was33.1922 ± 5.24511 
seconds in obeseand themean was33.0480±3.64567 in control 
with statistically insignificant difference, P value= 0.902(Table 
2).Platelet count: the mean was258.6667 ±5.24511 X 10^9 
in obese and the mean was 268.1600±62.91375 X 10^9in 
control with statistically insignificant, P value=0.483 (Table 
2).Factor V% activity:  the mean was 144.8824±45.72249 
%in obese and the mean 137.4000±21.26813% in control 
with statistically insignificant, P value=0.440 (Table 
2).Fibrinogen: the mean was 4.7351±1.22843mg|L in obese 
andthe mean4.0564±0.83347mg|L in control with statistically 
significant P value=0.006 (Table 2).The correlation between 
BMI and PT: There was insignificant negative correlation 
between PT and BMI in obese group and insignificant positive 
correlation in control group. Table (3), table (4), figure (1).

Figure (1) the correlation between BMI and PT.
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The correlation between BMI and aPTT:There was significant 
positive correlation between aPTT and BMI in obese group 
(Pvalue=0.037 ) and there was insignificant positive correlation 
between aPTT and BMI in control group. Table (3), table (4), 
figure (2).

Figure (2) the correlation between aPTT and BMI in obese 
and control.

The correlation between platelet count and BMI: There was 
insignificant positive correlation between platelet count and 
BMI in obese. There was insignificant negative correlation 
between plateletcount and BMI in control. Table (3), table (4), 
figure (3). The correlation between FV activity and BMI:There 
was insignificant negative correlation between FV and BMI 
in obese group. There was insignificant positive correlation 
between FV and BMI in control group. . Table (3), table (4), 
figure (4).

Figure (4) the correlation between factor V activity and 
BMI in obese and control.

The correlation between FV activity and PT: There was 
significant negative correlation between FV and PT in obese 
and control groups Pvalue =0.001. Table (3), table (4).  The 
correlation between Fibrinogen concentration and BMI:There 
was  insignificant positive correlation in obese and control 
groups. . Table (3), table (4), figure (5)

Figure (5) the correlation between fibrinogen concentration 
and BMI in obese and control.

The correlation between Fibrinogen concentration and PT: 
There was insignificant negative correlation in obese group 
and positive insignificant correlation in control group. Table 
(3), table (4) .

Figure (3) the correlation between platelet count and BMI 
obese and control.
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Table (3): The correlation of obese group
Parameters Correlation BMI Kg/m^2 PT second aPPT second Platelet X 10^9 Factor V %

PT second
Pearson Correlation -.0187

Sig. (2-tailed) 0.190
N 51

aPPT second
Pearson Correlation 0.294* 0.008

Sig. (2-tailed) 0.037 0.955
N 51 51

Platelet X 10^9
Pearson Correlation 0.251 -0.174 0.024

Sig. (2-tailed) 0.076 0.223 0.867
N 51 51 51

Factor V %
Pearson Correlation -0.018 -0.455** -0.246 -0.104

Sig. (2-tailed) 0.898 0.001 0.082 0.466
N 51 51 51 51

Fibrinogen g/l
Pearson Correlation 0.271 -0.208 0.362** -0.057 -0.053

Sig. (2-tailed) 0.054 0.143 0.009 0.691 0.712
N 51 51 51 51 51

*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed).

Table (4): correlation of control group
Parameters Correlation BMI Kg/m^2 PT second aPPT second Platelet X 10^9 Factor V %

PT second
Pearson Correlation 0.033

Sig. (2-tailed) 0.876
N 25

aPPT second
Pearson Correlation 0.131 -0.216

Sig. (2-tailed) 0.534 0.300
N 25 25

Platelet X 10^9
Pearson Correlation -0.117 0.390 -0.184

Sig. (2-tailed) 0.579 0.054 0.379
N 25 25 25

Factor V %
Pearson Correlation 0.038 -0.604** -0.131 -0.518**

Sig. (2-tailed) 0.857 0.001 0.532 0.008
N 25 25 25 25

Fibrinogen g/l
Pearson Correlation 0.308 0.040 -0.020 -0.237 -0.025

Sig. (2-tailed) 0.134 0.849 0.924 0.255 0.905
N 25 25 25 25 25

**. Correlation is significant at the 0.01 level (2-tailed).

Discussion:
The difference in the  mean PT between obese group and  
control  group didn’t show statistical significance with  (P 
value 0.630) ,which was similar to Sharma S et al. (London 
UK)who observed that insignificant difference in PT  in four 
study groups{ obese pregnant (OP),lean pregnant( LP),non 
pregnant obese(NPO),non pregnant lean( NPL)}[15].In 
contrast to the study of   Kopp CW et al (Austria) who observed 
that PT was reduced after 14 months after gastroplasty [16] 
and Stoppa-Vaucher S et al. (Geneva) who observed that PT 
was reduced in obese children compared with lean children.  
This difference between the results may be propably due to 

difference in age of study group, sample size and geographical 
variation [17].In this study the observed aPTT mean of obese 
group compared to lean was statistically insignificant with 
(P 0.902), that is compatible with Sharma S et al. (London 
UK)  who observed that insignificant difference in aPPT 
in four study groups{ obese pregnant (OP),lean pregnant( 
LP),non pregnant obese( NPO),non pregnant lean( NPL)}
[15] and with study of Kopp CW et al (Austria) who observed 
that there was   insignificant difference of aPTT before and 
after 14 months of gastroplasty[16],also in agreement  with  
Stoppa-Vaucher S et al. (Geneva)who observed that there was 
insignificant difference of a PTT in obese children compared 



Vol.59, No.1, 2017J Fac Med Baghdad 58

The relationship between obesity and plasma level of factor V and fibrinogen                               Halla A. Jabber

with lean children[17].  The mean platelet count of obese 
group compared to control group in this study was statistically 
insignificant with p value=0.483 and there was insignificant 
positive correlation between platelet count and BMI, while 
SamochaBonet D et al observed that there was significant 
elevation of platelet counts in overweight, obese and morbid 
obese  (P < 0.0001) compared with normal-weight females and 
significant correlation between BMI and platelet counts (P < 
.0001) was found among females[18].These difference may be 
probably  due to difference in  sample size and gender of study 
group. The mean of difference factor V activity was statistically 
insignificant in obese compared to control (P value=0.440).In 
this study, the observed mean fibrinogen concentration of obese 
group were statistically higher than that in the control group 
with P value=0.006. That’s in agreement with Bowles LK et al 
who observed there were significant association of BMI with 
fibrinogen (P = 0.002) and strong positive associations of BMI 
with fibrinogen (r = 0.57, P < 0.0001) in women also Bowels LK 
study stated that there was positive significant association with 
BMI and FVIII, FXII,antithrombin activity and protein C[19].
These results differ from those obtained by Abdollahi M et al 
(Iran) who observed that obese individuals had higher levels 
of factor VIII and factor IX, but not of fibrinogen. The same 
study stated that the effect on risk of obesity was not changed 
after adjustment for coagulation factors levels (fibrinogen, F 
VIII, F IX, D-dimer) [3].De Pergola G et al (Italy) whostate 
that several studies have shown that obese patients have higher 
plasma concentrations of all pro-thrombotic factors (fibrinogen, 
von Willebrand factor (vWF), and factor VII), as compared 
to non-obese controls, with a positive association with 
central fat. Similarly plasma concentrations of plasminogen 
activator inhibitor-1 (PAI-1) have been shown to be higher 
in obese patients as compared to non-obese controls and to 
be directly correlated with visceral fat [20].Azevedo WF etal 
who observed that Serum fibrinogen levels were elevated in 
28.3% of individuals (p=0.003) in his cross sectional study on 
128 obese children and adolescents [21].Ditschuneit HH etal, 
he studied sixty patients (44 female, 16 male) after 9.5 ± 6.2 
month of dieting. He observed that fibrinogen level correlated 
with the body mass index, the waist circumference, the hip 
circumference and the waist to hip ratio. In patients with 
extreme overweight and high fibrinogen levels, who reduced 
their BMI by 7.4 ± 1.24 kg/m2, the weight loss correlated 
with the decrease in fibrinogen [22].Rillaerts E etal. results 
are based on a study of 90 obese subjects (36 men, 54 women) 
and 90 non-obese, he observed the link between obesity and 
hyperviscosity may have been mediated by fibrinogen levels, 
which were on average 40% higher in the obese group than 
in healthy controls[23].Obesity could impair the fibrinolysis 
by production of PAI-1 and could enhance the coagulation by 
production of  Tissue factor(TF) by adipose tissue .obesity 
also create a hypercoagulable state by affecting the hepatic 
synthesis of several factors like fibrinogen, FVII,FVIII and 
TF. The production of adipose tissue hormones (adipokines) 
could cause prothrombotic state and also interfere with platelet 
function [24].

Conclusions:Significant difference in the mean of plasma 
level offibrinogen concentrations between obese group and 
normal weight group was found. Insignificant difference in the 
means ofPT, aPTT, platelet count, FV activity between obese 
group and normal weight group were found.
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