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Abstract
Introduction: Normal homeostasis system has several inhibitor mechanisms in front of the amplifier’s natural 
clotting enzyme to prevent fibrin clots in the vessels. The main inhibitors of coagulation pathway are 
antithrombin (AT), protein C and protein S. Patients with hereditary deficiency of coagulation inhibitors are
susceptible to venous thromboembolism (VTE). One of the major clinical manifestations of VTE is deep vein 
thrombosis (DVT). The present study has investigated the frequency of protein C and S deficiency among DVT 
patients that by using of these results and results from our previous study; we determined the most important
hereditary risk factors for DVT in the Kermanshah Province of Iran with the Kurdish ethnic background.
Materials and methods: We studied 150 patients from the Kermanshah Province of Iran with Kurdish ethnic 
background. Patients with hereditary risk factors were excluded from the study. Estimation of protein C and 
protein S were performed using kits from STAGO, France (Diagnostica Stago).
Results: After excluding patients with confounding factors, 50 patients were remained. We found 14 patients 
(28%) with protein C deficiency and 10 patients (20%) with protein S deficiency. Also, 2 patients (4%) had 
both protein C and S deficiency.
Conclusion: Comparing the results of this study with our previous study on DVT patients indicates that among 
inherited risk factors for DVT in our population the deficiency of protein C, S and FVL mutation are the most 
prevalent factors. Our results show that our population has different pattern for hereditary risk factors compared 
with other Asian pattern for DVT patients.
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Introduction
Normal homeostasis system using several inhibitor 
mechanisms to prevents fibrin clots in the vessels. 
In addition, fibrinolysis system has the main role in 
the lysis and solution of small amount of fibrin that 
has been made in bloodstream and therefore be
considered as a first line of defense against
thrombosis. The main inhibitors of coagulation 
pathway are antithrombin (AT), protein C and 
protein S. These inhibitors are necessary to prevent
Thromboembolism.(1, 2) Hereditary deficiency of

coagulation inhibitors lead to change balance 
between the anti- clotting and the formation of
thrombin. These patients are susceptible to venous 
thromboembolism (VTE).(3) VTE is the third most 
common vascular disorder in the world after the 
ischemic heart failure and stroke.(4, 5) Two major 
clinical manifestations of VTE are deep vein 
thrombosis (DVT) and pulmonary embolism. The 
incidence of DVT is 1/1000 person-year in 
population. The cause of DVT could be 
environmental and/or genetics. Family and twin 
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studies indicated that genetic factors accounts for 
about 60% of the risk for DVT.(6) Antithrombin
deficiency, protein C and protein S deficiency and
resistance to activated protein C (APC-R) are the
most important hereditary risk factors for DVT.(7) 
In large blood vessels, protein C binds to a specific 
receptor and the binding augments the activation of 
protein C by thrombin. Activated protein C, 
inactivates factors Va and VIIIa in the presence of 
free protein S and phospholipids, thereby inhibiting 
the generation of thrombin. Free protein S itself has 
anticoagulant effects: it inhibits the prothrombinase 
complex (factor Xa, factor Va, and phospholipids), 
which converts prothrombin to thrombin, and the 
tenase complex (factor IXa, factor VIIIa, and 
phospholipid), which converts factor X to factor 
Xa.(7, 8) Hereditary protein C deficiency is 
inherited as an autosomal dominant trait. Seventy 
percent of these people have spontaneously 
thrombosis and others, due to risk factors such as
pregnancy, surgery and the use of oral 
contraceptives develop thrombosis. Protein S
deficiency has similar clinical symptoms with 
protein C and antithrombin deficiency but 
thrombosis due to protein S deficiency mostly occur 
before age 35 and spontaneously thrombosis has 
fewer frequency.(1, 9- 10) Also, protein C and S are 
vitamin K-dependent plasma protein so, vitamin K 
deficiency lead to protein C and S deficiency.(7, 8) 
Further, two common genetic variants, factor V 
Leiden (FVL) and prothrombin g.20210G>A, have 
been consistently found to be associated with 
DVT.(11, 12) The presence of FVL mutation that 
has been found in 11–29% patients with VTE 
predisposes patients to DVT due to the resistance to 
activated protein C.(12-14) The c.677C>T 
polymorphism in methylenetetrahydrofolate 
reductase (MTHFR) gene results in decreased 
enzyme activity and elevation of homocysteine 
levels. Because hyperhomocysteinemia is 
associated with venous thrombosis, MTHFR 
c.677C>T might contribute to the risk of 
thromboembolic diseases.(6) 
The aim of present study was to investigate DVT 
patients for protein C and S deficiency that by using 
of these results and results from our previous study; 
we determine the most important hereditary risk 
factors for DVT in the Kermanshah Province of 
Iran with Kurdish ethnic background.

Materials and methods
150 patients were investigated from Kermanshah 
Province of Iran with Kurdish ethnic background. 
For all patients, we collected demographic 
information. The DVT diagnosis was made 

clinically and confirmed by color doppler 
ultrasonography. Informed written consent was 
obtained from each individual before participation. 
As acquired risk factors for DVT, we considered 
surgery (only when total anesthesia was 
administered), pregnancy, puerperium, oral 
contraceptives intake, plaster casts (excluding those 
of the upper extremities), trauma, immobilization in 
bed for >10 days, malignancy, heparin, warfarine, 
vitamin K and Antagonist drugs were collected and 
if each patient had these risk factors was excluded 
from this study. Blood samples were collected in 
tubes containing one-ninth volume of 0.109 M 
trisodium citrate as anticoagulant and were 
centrifuged at 3000 g for 15 minutes to provide 
platelet free plasma and then frozen at -70°C until 
tested. Estimation of protein C and protein S were 
performed using kits from STAGO, France 
(Diagnostica Stago) on the STAGO, ST-4 semi 
automated coagulation analyzer as the suggested by 
instructions. The SPSS software package version 
11.5 (SPSS Inc., Chicago, Illinois, USA) was used 
for the statistical analysis.

Results
After excluding patients with confounding factors, 
50 patients were remained. Most of our patients 
were young with a mean age of 40.07±13.0 years 
including 43 (80%) women and 12 men (20%). 
Venous thrombosis in legs was the most frequent 
clinical manifestation (n= 39, 78%). Our results 
showed that acquired risk factors are most common 
causes of DVT in our population (66.6% patients 
had acquired risk factors). In this study 14 patients 
(28%) had protein C deficiency and 10 patients 
(20%) had protein S deficiency. Also, 2 patients 
(4%) had both protein C and S deficiency. 
Frequency of protein C and S deficiency according 
to gender are presented in Table- 1. 

Discussion
Regarding the presence the 68% of DVT patients 
with acquired risk factors in our pervious study(6) 
and around 67% in present study, it seems that the 
most prevalent causes of DVT in our population are 
acquired risk factors. 

Table- 1. Frequency of protein C and S deficiency 
according to gender in DVT patients.

Cause of DVT

Sex Protein C 
deficiencyn 

(%)

Protein S 
deficiencyn 

(%)

Protein C and 
S deficiency 

(%)
Female (n=40) 8 (20) 4 (10) 1 (2.5)
Male (n=10) 6 (60) 6 (60) 1 (10)
Total (n=50) 14 (28) 10 (20) 2 (4)
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There is no report from frequency of hereditary risk 
factors among DVT patients from our area. Results 
of this study indicate that protein C and S 
deficiency have high frequency from hereditary risk 
factors in our DVT patients. Also, in our previous 
study(6) we investigate the prevalence of factor V 
Leiden c.1691G>A, prothrombin g.20210G>A and 
methylene tetrahydrofolate reductase (MTHFR) 
c.677C>T in 80 DVT patients (26 patients with 
hereditary risk factors of 80 DVT patients). In that 
study, we found 26.9% (from those 26 patients) 
with FVL mutation. The prevalence of prothrombin 
g.20210G>A variant in that 26 patients was 7.6%. 
Also, the MTHFR c.677C>T in patients was not
statistically different from control group (P=0.12).
Results of this study indicate that protein C 
deficiency has high frequency than protein S 
deficiency in our population. An Iranian research 
that studied on patients from Tehran indicated that 
protein S deficiency was the most hereditary
deficiency of coagulation inhibitors in DVT patients 
(19.3%) and protein C deficiency had lower 
frequency.(15) There are conflicting results in
Asian countries that indicating higher prevalence of
protein S deficiency in patients with venous 
thrombosis than other risk factors such as protein C
deficiency. In Turkish study, protein S deficiency 
was determined as most frequent hereditary risk 
factor (43.5%) for Portal Venous Thrombosis 
(PVT).(16) In Japan, most frequent risk factor for 
DVT was determined to be protein S deficiency 
(17.7%) and protein C deficiency had lower 
frequency (7.9%).(17) A study on 85 DVT 
Taiwanese patients indicated that 50 patients had 
deficiency in coagulation inhibitors. In that study 
protein S deficiency was most frequent risk factor 
(32.9%) for VTE and protein C deficiency was the 
second frequent risk factor (18.8%) after protein S
deficiency.(18) Furthere, a study from Kuwait 
indicated that protein S deficiency was most 
frequent hereditary risk factor for VTE.(19) 
Ahmadi nejad et al. (15) concluded that in Asia the 
most frequent hereditary risk factor for VTE was 
the protein S deficiency. In contrast, Kazemi et 
al.(20) determined that the most frequent hereditary
risk factor for VTE was protein C deficiency 
(25.6%). Protein S deficiency was the second 
hereditary risk factor (13%) in patients from Tehran 
that is similar to our results.
In the present study we had two patients with both 
protein C and S deficiency (4%). In the study of 
Ahmadi nejad et al.(15) there was 2.5% of patients 
with both protein C and S deficiency. In contrast 
with our study, Kazemi et al.(20) detected 25.6% of 

DVT patients with both protein C and S deficiency. 
Furthermore, results of Japanese and Taiwanese 
studies indicated that 0.88% and 3.5% of DVT 
patients had both protein C and S deficiency 
respectively.(17, 18)
In contrast to Asian studies, American and 
European studies show very different patterns for 
hereditary risk factors of venous thrombosis. In 
these populations, deficiency of each of three 
coagulation inhibitors indicated low frequency (1-
5%) and other factors such as FVL or prothrombin 
g.20210G>A are the major causes for venous 
thrombosis in their population.(21-24) Major causes
for different patterns of hereditary risk factors seem 
to be difference between ethnic, region and even 
demographic information of patients. It’s clear that 
protein C and S deficiency have high frequency in 
DVT patients from our population and they are one 
of the most important hereditary risk factors in our 
population. 
In summary, comparing the results of this study 
with our previous study on DVT patients suggest 
that among inherited risk factors for DVT in our 
population deficiency of protein C, S and FVL 
mutation are the most prevalent factors. The results 
of this study could help clinicians in risk 
assessment and to manage their patients under 
diagnostic and prognostic points of view, as well as 
how long and how intensively to treat patients to 
enhance the outcome.

References
1. Greaves M., Preston FE., Pathogenesis of
Thrombosis in: Hoffbrand AV., Lewis SM., 
Tuddenham E.G.D., Postgraduate Heamatology,
B.H. International Editions, oxford, 4th ed, 1999,
PP: 653-674.
2. Rosendal FR., Risk Factors for Venous 
Thrombosis, Prevalence, Risk and Interaction, 
Semin. Hemat. 1997, 34, PP: 171-187.
3. Andreoli T, Carpenter C. Cecil Essentials of 
Medicine Oncology & Hematology. Samadanifard 
H, Arjmand M, Sadat P. (Persian translator). 8th Ed. 
Tehran; Arjmand Aublication 2010: 43-63.
4. Anderson FA Jr, Wheeler HB, Goldberg RJ, 
Hosmer DW, Patwardhan NA, Jovanovic B, et al. A
Population-based Perspective of the Hospital 
Incidence and Case-fatality Rates of Deep Vein 
Thrombosis and Pulmonary Embolism. Arch Intern 
Med 1991; 151(5): 933-8.
5. Kniffin WD Jr, Baron JA, Barrett J, Birkmeyer 
JD, Anderson FA Jr. The Epidemiology of 
Diagnosed Pulmonary Embolism and Deep Venous





Mehrdad Payandeh

�
International Journal of Hematology Oncology and Stem Cell Research (IJHOSCR), Vol. 5, No. 2; April, 2011

Thrombosis in the Elderly. Arch Intern Med 1994; 
154(8): 861-6.
6. Rahimi Z, Mozafari H, Shahriari-Ahmadi A, 
Alimogaddam K, Ghavamzadeh A, Aznab M, 
Mansouri K, Rezaei M, Parsian A. Deep Venous 
Thrombosis and Thrombophilic Mutations in 
Western Iran: Association with Factor V Leiden. 
Blood Coagul Fibrinolysis. 2010; 21(5):385-8.
7. Goldenberg NA, Manco-Johnson MJ. Protein C 
Deficiency. Haemophilia 2008; 14(6): 1214 21.
8. Ten Kate MK, van der Meer J. Protein S 
Deficiency: A Clinical Perspective. Haemophilia 
2008; 14(6): 1222-8.
9. Gardiner C., Mackie IJ., Machin SJ., 
Simultaneous Assay of Free and Total Proteins by 
ELISA Using Monoclonal and Polyclonal 
Antibodies, Clin Lab Haem, 1998; 20, PP; 41-45.
10. Onida P., Tresoldi M., Regarli C., et al., Natural 
Anticoagulant Protein S and anti-Phospholipid 
Antibodies in SLE, J. Rheumatol 1998; 25(1), PP: 
57-62.
11. Bezemer ID, Bare LA, Doggen CJM, Arellano 
AR, Tong C, Rowland CM, et al. Gene Variants 
Associated with Deep Vein Thrombosis. JAMA 
2008; 299:1306- 1314.
12. Do¨ lek B, Eraslan S, Erog˘ lu S, Kesim BE, 
Ulutin T, Yalc¸iner A, et al. Molecular Analysis of 
Factor V Leiden, Factor V Hong Kong, Factor II 
G20210A, Methylenetetrahydrofolate Reductase 
C677T, and A1298C Mutations Related to Turkish 
Thrombosis Patients. Clin Appl Thromb Hemost 
2007; 13:435- 438.
13. Ridker PM, Hennekens CH, Lindpaintner K, 
Stampfer MJ, Eisenberg PR, Miletich JP. Mutation 
in the Gene Coding for Coagulation Factor V and 
the Risk of Myocardial Infarction, Stroke, and 
Venous Thrombosis in Apparently Healthy Men. N 
Engl J Med 1995; 332:912-917.
14. Eichinger S, Pabinger I, Stumpflen A, Hirschl 
M, Bialonczyk C, Schneider B, et al. The Risk of 
Recurrent Venous Thromboembolism in Patients 
with and without Factor V Leiden. Thromb 
Haemost 1997; 77:624- 628.
15. Ahmadinejad M, Rajabi A, Bashash D, 
Zolfaghari Anaraki S, Atarodi K, Tabatabaee M R, 
Seyed Mortaz S L, Ran Balouch S, Amin Kafiabad 
S, Abolghasemi H. Analysis of Levels of Natural 
Anticoagulant Proteins and Activated Protein C 
Resistance in Venous Thromboembolism Patients 

Referred to Iranian Blood Transfusion 
Organization, Tehran. 2011; 8(1): 1-9.
16. Egesel T, Büyükasik Y, Dündar SV, Gürgey A, 
Kirazli S, Bayraktar Y. The Role of Natural 
Anticoagulant Deficiencies and Factor V Leiden in 
the Development of Idiopathic Portal Vein 
Thrombosis. J Clin Gastroenterol 2000; 30 (1): 66-
71.
17. Suehisa E, Nomura T, Kawasaki T, Kanakura 
Y. Frequency of Natural Coagulation Inhibitor 
(antithrombin III, protein C and protein S) 
Deficiencies in Japanese Patients with Spontaneous 
Deep Vein Thrombosis. Blood Coagul Fibrinolysis 
2001; 12 (2): 95-9.
18. Shen MC, Lin JS, Tsay W. High Prevalence of 
Antithrombin III, Protein C and Protein S 
Deficiency, but no Factor V Leiden Mutation in 
Venous Thrombophilic Chinese Patients in Taiwan. 
Thromb Res 1997; 15; 87(4): 377-85.
19. Marouf R, Mojiminiyi O, Qurtom M, Abdella 
N, Al Wazzan H, Al Humood S, Al Mazeedy M. 
Plasma Homocysteine and Hematological Factors 
in Patients with Venous Thromboembolic Diseases 
in Kuwait. Acta Haematol 2007; 117(2): 98-105.
20. Kazemi A, Haj Moosa H, Razavi SM, 
Shashaani T, Jazebi SM. A Study of Natural 
Occurring Anticoagulant and Antiphospholipid 
Antibodies in Patients with History of Thrombosis 
in Tehran. 2002; 9(29): 266-274.
21. Perry SL, Ortel TL. Clinical and Laboratory 
Evaluation of Thrombophilia. Clin Chest Med 
2003; 24(1): 153-70.
22. Rosendaal FR, Koster T, Vandenbroucke JP, 
Reitsma PH. High Risk of Thrombosis in Patients 
Homozygous for Factor V Leiden (activated protein 
C resistance). Blood 1995; 85(6): 1504-8.
23. Gessoni G, Valverde S, Canistro R, Trabuio E, 
Antico F, Manoni F. Laboratory Assessment of 
Hypercoagulable State. A Study in a Group of 
Patients with Venous Thromboembolism Born in 
Chioggia. Minerva Med 2007; 98(2): 89-93.
24. Koster T, Rosendal FR, Briët E, van der Meer 
FJ, Colly LP, Trienekens PH, Poort SR, Reitsma 
PH, Vandenbroucke JP. Protein C Deficiency in a 
Controlled Series of Unselected Outpatients: An 
Infrequent but Clear Risk Factor for Venous 
Thrombosis (Leiden Thrombophilia Study). Blood.
1995 May 15; 85(10): 2756-61.


