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ABSTRACTABSTRACT
Background: Thrombophilia is a common risk factor for venous thromboembolism. The objective of this study 
was to determine prevalence of inherited protein C and protein S deficiency in renal transplant candidates of 
Sindh Province, Pakistan. 
Material & Methods: This cross-sectional study was conducted in Department of Pathology, Sindh Institute of 
Urology and Transplantation, Karachi, Pakistan from 16-10-2010 to 15-4-2011. 300 renal transplant candidates 
were selected. Candidates with acquired thrombotic disorders, women taking oral contraceptives and patients 
taking anti-coagulants during previous one week were excluded. Venous blood samples were collected before 
starting dialysis procedure or at least two days after last dialysis session. Platelet-poor plasma (PPP) was parted 
using plastic pipettes and protein C and protein S were processed on coagulation analyzer. Sex, age groups (<40 
and ≥ 40years), presence of protein C deficiency and presence of protein S deficiency were nominal variables 
and analyzed by count and percentage along with population parameters.
Results: 300 renal transplant candidates included 199 (66.33%) men and 101 (33.67%) women and 238 (79.33%) 
in age group <40 years and 62 (20.67%) cases in age group ≥40 years. Prevalence of protein C deficiency 
was 6.66% (20/300) and of protein S deficiency was 4% (12/300). Prevalence of PC deficiency was higher in 
men 5.33% than women 1.33%. Also prevalence of PS deficiency was higher in men 3.0% than women 1.0%. 
Prevalence of PC deficiency was higher in age group <40 years 5.67% than ≥40 years 1.0%. Also prevalence 
of PS deficiency was higher in age group <40 years 3.33% than ≥40 years 0.66%.
Conclusion: More prolonged and follow-up studies are needed to define the true significance of deficiency of 
protein C and S (coagulation inhibitors) in post-transplant settings. 
KEYWORDS: Thrombophilia, Protein C, Protein S, Protein C deficiency; Protein S deficiency; Venous 
Thromboembolism; Oral Contraceptives; Dialysis; End-stage Renal Disease; Renal Transplantation.
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of immunosuppressants. Still thrombotic complica-
tions remain a constant and consistently growing 
obstacle for renal transplantation, responsible for 
early allograft loss.1,2 Identification of preventable 
risk factor (s) for thrombosis is crucial for improved 
survival and prevention of renal allograft complica-
tions. This can be achieved when patients at risk for 
venous thromboembolism are recognized. Advances 
in thrombophilia screening have made it possible to 
detect high risk cases at an early stage.3,4 Prevention 
of hypercoagulability can be done either by accurate 
pre transplantation screening for thrombophilia or 
by identification of patients at higher risk for devel-
oping deep vein thrombosis (DVT).5 Outcome of 
1-3% renal transplant recipients is affected by early 

INTRODUCTIONINTRODUCTION
Modern treatment for end-stage renal disease 
(ESRD) is kidney transplantation that has improved 
the quality of life and survival. Acute rejection of 
allograft is also reduced to a greater extent by use 
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vascular thrombotic complications, arterial or venous 
thrombosis. These patients carry an increased risk 
of DVT and pulmonary embolism.6 Protein C (PC) 
& Protein S (PS) deficiencies are reported as most 
common risk factors for developing venous throm-
boembolism (VTE).7 The reported prevalence of 
arteriovenous thrombosis in ESRD patients with PC 
deficiency is 26.2%, and with PS deficiency is 16.3 
respectively.8 ESRD patients with thrombophilia are 
more prone to develop graft loss and thrombosis. 
So, by diagnosing hypercoagulable states earlier in 
these patients, who are renal transplant candidates, 
we can reduce morbidity. 
Currently no data is available in Pakistan on the fre-
quency of protein C and protein S deficiency among 
renal transplant candidates. This Study will provide 
the magnitude of this problem thereby strategies 
could be made to minimize this morbidity. We expect 
that allograft thrombosis may be preventable in renal 
transplantation by prospective recognition of patients 
at increased risk for thrombosis.8 
The objective of this study was to determine the 
frequency of PC & PS deficiency in renal transplant 
candidates. 
Operational definitions: 
Protein C deficiency: “The normal protein C level 
in a healthy adult is approximately 65-135 IU/dL”. 
PC level below this reference value was labeled as 
protein C deficiency.9

Protein S deficiency: The reference range is greater 
than 73 U/dL for males and greater than 63 U/dL 
for females. PS level below the reference value was 
labeled as protein S deficiency.10

MATERIALS AND METHODSMATERIALS AND METHODS
Design, Settings & Duration: This cross-sectional 
study was carried out at Sindh Institute of Urology 
and Transplantation (SIUT) from 16-10-2010 to 15-
4-2011. The study protocol was approved by the 
Ethical Review Committee of the SIUT. Consent of 
patients was obtained before inclusion in the study.  
Population & Sampling (Size, Technique & Selec-
tion): Sindh Institute of Urology and Transplantation 
is the first and largest health facility offering renal 
transplantation in Pakistan. Assuming population of 
5,000 renal transplant candidates in Sindh province 
of Pakistan and assuming 6% prevalence of protein 
C deficiency in these patients, a sample size of 300 
cases was calculated with 2.61% margin of error and 

95% confidence level using Raosoft® online sample 
size calculator.11 Sampling was through consecutive, 
non-probability technique. All renal transplant candi-
dates were eligible. Candidates with acquired throm-
botic disorders (hepatic disease or antiphospholipid 
syndrome), women taking oral contraceptives and 
patients taking any kind of anti-coagulant therapy 
during the previous one week were excluded. 
Conduct of Procedure: Venous blood samples 
were collected before starting the dialysis procedure 
or at least two days after the last dialysis session. 
Platelet poor plasma (PPP) was prepared by cen-
trifuging the samples at 3,000 rpm (1,000 G relative 
centrifugal force) for 15 minutes in a refrigerated 
(4-6 °C) centrifuge. Plasma was separated using 
plastic pipettes and PT and APTT were processed in 
Sysmex CA 1500, and aliquots of remaining plasma 
was immediately stored at -80 C until analysis at 
a later date. Samples for thrombophilia screening 
were processed on “STAGO compact” coagulation 
analyzer. Protein C was measured by immunoassay 
using the Asserachrom Protein C test kit (Diagnostica 
Stago Inc., Parsippany, NJ, USA). Protein S (total) 
was measured by one step enzyme immunoassay 
using the Asserachrom total protein S kits (Diagnos-
tica Stago Inc., Parsippany, NJ, USA).
Data Collection & Analysis: The demographic 
variables (attributes) included sex (men & women) 
and age groups (<40 and ≥ 40years) and research 
variables included presence of protein C deficiency 
(yes and no) and presence of protein S deficiency 
(yes and no). The data for all these variables was 
on nominal (binary) scale and hence analyzed by 
count and percentage for the sample. Population 
parameters for proportion are estimated as confi-
dence interval (CI) at confidence level (CL) of 80%. 

RESULTSRESULTS
A sample of 300 renal transplant candidates included 
199 (66.33%) men and 101 (33.67%) women and 238 
(79.33%) in age group < 40 years and 62 (20.67%) 
cases in age group ≥40 years. 
The prevalence of protein C deficiency was 20/300 
(6.66%) and of protein S deficiency was 12/300 (4%) 
in renal transplant candidates. Corresponding inter-
val estimates for population (estimated population 
parameters) are given as confidence intervals (CI) 
for proportion at 80% confidence level (CL). One 
(0.33%) case of mixed deficiency was counted in PC 
deficiency for easy calculations. (Table 1) 

Table 1: Frequency of Protein C and Protein S deficiency in renal transplant candidates population of 
Sindh Province, Pakistan (n=300)

Variables
          Sample statistics 80% CI for Proportion

Count Percentage Lower Upper

Presence of PC deficiency 20 6.66% 4.82% 8.51%

Presence of PS deficiency 12 4.0% 2.55% 5.44%
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The distribution of PC deficiency and of PS deficiency 
by sex is shown in Table 2. The prevalence of PC 
deficiency was higher in men 5.33% than women 
1.33%. Also the prevalence of PS deficiency was 
higher in men 3.0% than women 1.0%. 
The distribution of PC deficiency and of PS deficiency 
by age groups is shown in Table 3. The prevalence 
of PC deficiency was higher in age group <40 years 
5.67% than ≥40 years 1.0%. Also the prevalence of 
PS deficiency was higher in age group <40 years 
3.33% than ≥40 years 0.66%.

DISCUSSIONDISCUSSION
Thrombophilia is a wider term for an imbalance of 
hemostasis that increases propensity to develop 
thrombosis along with the influencing factors which 
can be inherited, acquired or a blend of both.12 
Among the genetic factors that are considered as 
risk factors for thrombosis included the deficiency 
of coagulation inhibitors like antithrombin (AT), pro-
tein C (PC), protein S (PS) and presence of factor 
V Leiden mutation on prothrombin gene 20210A. 
These established hereditary factors predisposes a 
person to develop venous thrombosis and although 
infrequent but arterial thrombosis can also occur.13 
End-stage renal disease (ESRD) is an established 
risk factor for arterial and venous thromboembolism 
(TE).14 Generally risk of thromboembolism is higher 
in patients with compromised renal function as com-
pared to the normal person with kidney functioning 
normally.15 Presence of additional risk factors like 
surgery, malignancy or thrombophilia further increas-
es the risk of thromboembolism in ESRD patients.16 
In our study out of 300 renal transplant candidates, 
32 (10.66%) had anticoagulant deficiency. These 

deficiencies are mostly attributed to inherited defects; 
however acquired factors cannot be ignored. We 
attempted to eliminate the acquired factors by first ex-
cluding the patients on the basis of history and then 
by collecting sample two days prior to dialysis and 
without heparin administration. Significant number 
of patients with protein C and protein S deficiency 
in our study group cannot be clarified exclusively in 
this manner. Despite the efforts and attempts to elim-
inate the secondary factors, dialysis effect could not 
be completely excluded as all patients being renal 
transplant candidates were maintained on regular 
haemodialysis. Screening for anticoagulant factors 
which can predispose a person to hypercoagulabil-
ity is highly recommended in patients undergoing 
hemodialysis and are potential candidate for renal 
transplant as a precautionary measure to decrease 
the risk of subsequent graft rejection.17 
From literature review we see that the PC & PS 
deficiencies are more common as well as stronger 
risk factors for thromboembolism as compared to 
antithrombin and factor V mutation and may be 
helpful in forecasting the risk of thromboembolism 
in Asians.18,19

In our study we found 6.66% patients had PC de-
ficiency and 4.0% had PS deficiency. PC activity is 
seen to be diminished in patients who are maintained 
on regular hemodialysis due to the renal failure 
(acute or chronic). There are conflicting reports on 
the effects of dialysis on PC & PS  activity as with 
dialysis, the activity of these anticoagulants can 
be reduced or may remain unaffected. We tried to 
circumvent dialysis effect by collecting the sample 
two days prior to the dialysis. There is an inverse 
relationship demonstrated between the PC activity 

Table 2: Distribution of Protein C and Protein S deficiency by sex in renal transplant candidates popula-
tion of Sindh Province, Pakistan (=300)

Research Variables Sex Sample size
          Sample statistics 80% CI for Proportion

Count Percentage Lower Upper

Presence of PC deficiency
Men 199 16 5.33    3.67 6.99

Women 101 04 1.33 0.48 2.18

Presence of PS deficiency
Men 199 09 3.00 1.73 4.26

Women 101 03 1.00 0.26 1.73

Table 3: Distribution of Protein C and Protein S deficiency by age groups in candidates of renal trans-
plants population of Sindh Province, Pakistan (n=300)

Research Variables Age groups Sample size
          Sample statistics 80% CI for Proportion

Count Percentage Lower Upper

Presence of PC deficiency
< 40 years 238 17 5.67 3.95 7.38

≥ 40 years 62 03 1.00 0.26 1.73

Presence of PS deficiency
< 40 years 238 10 3.33 2.00 4.66

≥ 40 years 62 02 0.66 0.06 1.26
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and serum creatinine levels. PC activity is also used 
in uremic samples. 
Frequency of thrombophilia was found to be high-
er in a study conducted by Shoaib, et al. on 61 
ESRD patients. They found 26.2 % patients with PC 
deficiency and 16.3% patients with PS deficiency. 
Although their results exhibited much higher fre-
quency of PC & PS deficiency than our results but 
the sample proportion was totally different.20 Their 
study included diagnosed cases of VTE; in contrast 
we had asymptomatic ESRD patients in our sample. 
Ben Tal O, et al. evaluated 107 patients for 4 years to 
estimate the frequency of hereditary factors leading 
to thrombophilia and their results and frequencies 
were very much close to our results that is 5.6% and 
2.8% patient had the deficiency of protein C and 
protein S respectively.21

A noteworthy observation in our study was the de-
tection of PC & PS deficiency being more frequent 
in patients younger than 40 years of age. Overall, 
27 (9%) patients with anticoagulant deficiency were 
aged less than 40 years against 5 (1.66%) patients 
≥40 years. One reason which is evident from our 
study that we have more patients included in study 
aged less than 40 years, probably because mostly 
young patients were satisfying the criteria and expe-
riencing renal transplantation. 
Genetic factors are more important in VTE in young 
individuals while risk of VTE in older population is 
mostly related to acquired causes of hypercoagula-
bility states, among which immobility with advanced 
age is an important contributing factor. Our findings 
are supported by another study which demonstrates 
1.92 fold higher probability of diagnosing thrombo-
philia among patients with their first VTE diagnosed 
under age of 40 years but the patient population was 
different as the study was conducted on diagnosed 
VTE cases, while in our population we screened 
renal transplant candidates beforehand and prior 
to any episode of TE.22 Another  study conducted 
by Lee SY, et al. also found that thrombophilia was 
most frequently detected in patients less than 40 
years of age as compared to older patients but this 
study was specifically conducted on patients who 
had unprovoked VTE while we conducted study on 
asymptomatic renal transplant candidates.23 
We found a scarcity of data on prevalence of throm-
bophilia with respect to age and gender. A study 
conducted by Paschôa, et al. in 2006 included 84 
patients with history of VTE and screened them for 
thrombophilia. In this study there was no difference 
in prevalence of thrombophilia among patients below 
or above 50 years of age.24 In the presence of genetic 
factors the chances of developing VTE at a younger 
age increases from 5 to 80 fold. 
In our study PC & PS deficiency was found in 25 
(8.33%) men against seven (2.33%) women, however 
going through literature we found that data related to 

gender differences in prevalence of thrombophilia is 
scarce and despite the fact that the female patients 
are progressively inclined to develop VTE in light of 
the consuming oral contraceptive pills and hormonal 
impacts, yet the numerous studies so far failed to 
locate any steady contrasts in rate of VTE among 
male and the female.25 Similar incidents in both sexes 
were found by Anderson, et al.26

Chen, et al. in a case control study in Chinese pop-
ulation didn’t find any gender specific effect; rather 
an age specific difference was achieved.27 A study 
conducted by Sakata, et al. on a large cohort of 2690 
blood donors, they found a prevalence of PS defi-
ciency in 1.12% to be present in male and 1.60% in 
females which they thought may be misrepresented 
because of the hormonal impact.28 In another study 
Silverstein, et al. noted a slightly higher incidence 
in females of young age. Cushman, et al. has also 
reported again the similar incidence of VTE among 
both genders.29,30 In our study we found a higher 
prevalence of anticoagulant deficiency in male 
population as compared to female; the reason might 
be the fact that there were more male included in 
our sample which in turn may be attributed to the 
element that more number of males undergo renal 
transplantation as they are more likely to suffer 
from ESRD because of several reasons that are not 
required to be mentioned here. This is shown in a 
study report of United States in 2011 which displays 
a higher frequency of ESRD in male when contrasted 
with female.31

CONCLUSIONSCONCLUSIONS
1. In this study, Protein C and Protein S deficiency 

were common findings in ESRD patients, candi-
dates for renal transplant.

2. Protein C deficiency was more common than 
Protein S deficiency.

3. The results of Protein C and Protein S screening 
may aid in further stratifying venous thromboem-
bolism risk after exposure to a known risk factor 
i.e. organ transplant surgery. 

4. Doctors must take into consideration Protein C 
and Protein S level in ESRD patients so as to 
know  their coagulation that would give an idea for 
appropriate anticoagulation therapy and should 
review the best modifier for renal transplant of 
each patient

5. More prolonged and follow-up studies are need-
ed to define the true significance of deficiency 
of protein C and S (coagulation inhibitors) in 
post-transplant settings.
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