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INTRODUCTION

 Deep vein thrombosis is a serious and potentially 
fatal event. Deep vein thrombosis (DVT) and pulmo-
nary embolism (PE), known collectively as venous 
thromboembolism (VTE) occurs in approximately 1-2 
per 1000 persons per year,1 and affects an estimated 
900,000 people in the U.S. each year, resulting in several 
hundred thousand hospitalizations and about 300,000 
deaths.2 The estimated overall age-adjusted incidence 
rate is higher for men (114 per 100,000) than it is for 
women (105 per 100,000).3

 In Pakistan the incidence of deep venous throm-
bosis is generally not known because of the lack of 
epidemiological data but the relative high prevalence 
in certain clinical setups and its potentially harmful 
consequences cannot be denied.4

	 There	is	significant	inverse	association	between	
high-density lipoprotein cholesterol (HDL-c) and VTE 
in a study of twenty-one case-control and cohort 
studies with a total of 63552 patients met the inclusion 
criteria. Compared with control subjects, the risk of 
VTE was 2.33 for obesity, 1.51 for hypertension, 1.42 

for diabetes mellitus, 1.18 for smoking and 1.16 for 
hypercholesterolemia (95% CI, 0.67 to 2.02). Weighted 
mean high-density lipoprotein cholesterol levels were 
significantly	lower	in	VTE	patients.5

 However another study showed no association 
between dyslipidemia and VTE. In this study during a 
median of 10.8 years of follow-up, there were 341 VTE 
events. Blood pressure, high levels of triglycerides and 
total cholesterol, low HDL cholesterol, self-reported dia-
betes, and smoking were all associated with increased 
risk of MI but not associated with VTE.6

 Other studies demonstrated an association be-
tween	hypercholesterolemia	 and	objectively	 verified	
VTE. However further studies are needed to identify 
those	patients	who	could	eventually	benefit	maximally	
from treatment with statins for prevention of VTE.7

 One of the study showed that in VTE patients 
44% of patients had total cholesterol level more than 
200 mg/dl while 17.8% of patients having high density 
lipoprotein levels less than 60mg/dl.8 

 Anticoagulation is the usual treatment for deep 
venous thrombosis in general patients are initiated on 
brief course (less than a week) of heparin treatment 
while they start on 3 to 6 months course of warfarin. 
Low molecular weight heparin (LMWH) is preferred 
Standard treatment for acute venous thromboembolism 
is limited by the need for parenteral heparin initially, with 
overlapping administration of a vitamin K antagonist. 
This presents a challenge to outpatient management, 
since treatment with a vitamin K antagonist requires 
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ABSTRACT

Objective: To determine the frequency of dyslipidemia among patients with deep vein thrombosis presented to a 
terriary care hospital Peshawar.

Materials And Methods: The study was conducted in Medical unit, Lady Reading hospital Peshawar. Through a 
Descriptive cross sectional study design, consecutive 157 patients were included in the study between Janauary to 
December 2015. All the patients diagnosed on DVT were asked to come fasting next early morning. On their revisit 5cc 
of blood was obtained under strict aseptic techniques to detect dyslipidemia (on serum cholesterol and HDL). Results 
were noted on a proforma specially designed for the purpose.

Results: In this study, a total of 157 patients with deep vein thrombosis were included, with a male to female ratio of 
3:1. The study included age ranged from 16 up to 67 years. Average age was 46.70 years + 1.42 SD. Dyslipidemia 
was observed in 32 (20.38%) patients having deep vein thrombosis.

Conclusion: Dyslipidemia was observed in deep vein thrombosis patients which can be compared to other national 
and international studies. Male were found in majority than females.
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laboratory monitoring and dose adjustment and may 
be complicated by drug and food interactions.9

 Rationale of the study was to provide us with 
local statistics about magnitude of dyslipidemia among 
patients with DVT. As much of the literature failed to 
show	 any	 significant	 relation	 between	dyslipidemia	
and DVT, therefore, this descriptive study was designed 
to determine the frequency of dyslipidemia among 
patients	with	DVT	and	if	found	to	be	significantly	high	
in our population, we will recommend more research 
work on its association with DVT before coming on to 
conclusions and recommendation for future. interaction 
between host mucosal defense 

MATERIAL AND METHODS

 This descriptive cross-sectional study was done 
at the department of medicine, Lady Reading Hospital 
Peshawar, a total of 157 consecutive patients were 
included in the study between Janauary to December 
2015. All adult patients > 12 years of age of either 
gender diagnosed as deep venous thrombosis were 
included in this study. Patients with bilateral leg swell-
ing but difference in circumference (10 cm below tibial 
tuberosity) is less 3cm and patients with diabetes and/
or hyperlipidaemias under pharmological treatment, 
like taking simvastatin, rosuvastatin, atorvastatin were 
excluded from the study.

 After approval from hospital ethical review 
committee, the data for this study was compiled from 
indoor	 and	outdoor	 patients	 full	 filling	 the	 inclusion	
criteria visiting medicine department of Lady Reading 
Hospital Peshawar and diagnosed with the deep vein 
thrombosis.	The	purpose	and	benefits	of	the	study	were	
explained to all patients included in the study and if 
agreed upon a written informed consent was obtained. 

 All the patients diagnosed on DVT were asked to 
come fasting next early morning. On their revisit 5cc of 
blood was obtained under strict aseptic techniques to 
detect dyslipidemia (on serum cholesterol and HDL). 
All investigations including total cholesterol and High 
Density Lipoproteins were carried out in laboratory of 
Lady Reading Hospital Peshawar under supervision of 
an	expert	pathologist	having	minimum	of	five	years	of	
experience. 

 All the above mentioned information including 
name, age, gender and address were recorded on a 
pre designed proforma. Strictly exclusion criteria were 
followed to control confounders and bias in the study 
results. 

 The collected data was analyzed by SPSS statisti-
cal package version 10. Mean ± SD was calculated for 
continuous variables like age, serum cholesterol and 
HDL. Frequencies and percentages were calculated 
for categorical variables like gender, dyslipidemia. All 
collected data was represented by using charts, tables 
and graphs.

RESULTS

 In this study, 157 patients with deep vein throm-
bosis were included, in which 95 (60.51%) were male 
and 62 (39.49%) were female patients. Male to female 
ratio was 3:1 (Figure No. 1).

 Patient’s age was divided in five categories, 
out of which most common age group for deep vein 
thrombosis was 51–65 years, of which majority of the 
51 (32.5%) patients. Thirty four (21.7%) patients were 
in the age range of 21-35 years, 50 (31.8%) were of age 
range 36-50 years, 51 (32.5%) presented at age 51-65 
years while 17 (10.8%) lies in age group of more than 
60 years and 5 (3.2%) belongs to less than 20 years of 
age. The study included age ranged from 16 up to 67 
years. Average age was 46.70 years + 1.42SD (Table 
1).

 Dyslipidemia was observed in 32 (20.38%) pa-
tients having deep vein thrombosis while 125 (79.62%) 
have not face the dyslipdemia during the study period. 
(Figure No. 2) Age wise distribution of dyslipidemia 
shows that majority of the dyslipidemia 12 (23.5%) 
were found in 51-65 years of age while 39 (76.5%)were 
non dyslipidemia, no patients have age groups of less 
than 20 years were dyslipidemia while 5 (100%) were 
non dyslipidemia, 6 (17.6%) have age range of (21-35) 
years were dyslipidemia while 28 (82.4%) were non 
dyslipidemia, 11 (22%) have age range of 36-50 years 

Figure No: 1 Gender Distribution

Figure No: 2 Distribution of Dyslipidemia
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Although dyslipoproteinemia is associated with arterial 
thrombosis, especially in men, little is known about 
the relationships between DVT and plasma lipids or 
lipoprotein subclasses.15-18 Several observations sug-
gest a relationship between DVT and dyslipidemia. 
Spontaneous DVT is associated with clinically silent 
atherosclerotic vascular disease. The use of lipid-low-
ering statins reduces DVT.19,20 

 Subnormal plasma levels of glucosylceramide, 
a glycosphingolipid that circulates in lipoproteins, are 
found in DVT patients.21 Because glucosylceramide and 
HDL enhance the anticoagulant activity of activated pro-
tein C,22-24 It has been speculated that glucosylceramide 
and HDL may help protect against DVT.25

	 HDL	cholesterol	levels	in	particular	are	significant-
ly lower in patients who experience DVT.5 Diabetes mel-
litus has been associated with a 42% increase in the risk 
of DVT or PE.26 A case-control study of 208 DVT patients 
and 300 control subjects from Korea demonstrated that 
both low levels of HDL cholesterol and elevated fasting 
glucose correlated with a doubling in the risk of VTE.27

 Lipoprotein subclass analyses show that these 
differences	reflect	 lower	 levels	of	 large	HDL	particles	
and	higher	 levels	of	 small	 LDL	particles.	Confirming	
the NMR based demonstration of dyslipoproteinemia 
in DVT patients, antigenic assay data for the major 
apolipoprotein of HDL showed lower apoAI levels. The 
difference in the apoB/ apoAI ratio between DVT patients 
and controls was statistically stronger than differences 
in either apolipoprotein alone. DVT was associated with 
low levels of HDL particle concentration and appeared 
to	be	associated	specifically	with	reduced	plasma	lev-
els of large HDL particles and not with differences in 
medium and small HDL particles.

 On the basis of clinical laboratory serum choles-
terol data, HDL-C was lower in DVT cases than controls, 
and the ratio of LDL-C/HDL-C was higher in DVT patients 
than controls. Although LDL-C data were not particularly 
striking, the OR for DVT in subjects with LDL-C level, 
suggesting that elevated LDL-C is associated with DVT. 
When the quartile-based OR for VTE associated with 
elevated LDL-C was calculated. To identify genetic fac-
tors contributing to the observed dyslipoproteinemia, 
we assessed genetic variation in 3 genes regulating 
HDL metabolism.28-33

 Compared with controls, the B2 allele of the CETP 
TaqI polymorphism was less frequent in male VTE cas-
es. CETP plays a pivotal role in cholesteryl ester transfer 
from HDL to apoB-containing lipoproteins, and CETP 
deficiency	or	CETP	inhibitors	increase	HDL	levels.34,35 
The TaqI B2 allele is linked to decreased CETP plasma 
levels of antigen and activity that results in larger HDL 
and LDL particle size36 and in higher HDL-C levels.37 

 Thus, the lower B2 allelic frequency observed 
in VTE patients is predicted to cause lower HDL and 
higher LDL levels. Of note, the CETP TaqI locus is in 

Table No: 1. Age Wise Distribution of Patients

Age Ranges No. of Patients Age
<= 20 Year 5 3.2

21 – 35 Years 34 21.7

36 – 50 Years 50 31.8

51 – 65 Years 51 32.5

66 + Years 17 10.8

Total 157 100.0

Table No:2. Age Wise Distribution of Dyslipidemia

Age Rang-
es

Dyslipidemia Total
Yes No

<= 20 
Years

0 (0%) 5 (100%) 5 (100%)

21 – 35 
Years

6 (17.6%) 28 (82.4%) 34 (100%)

36 – 50 
Years

11 (22.0%) 39 (78.0%) 50 (100%)

51 – 65 
Years

12 (23.5%) 39 (76.5%) 51 (100%

66+ Years 3 (17.6%) 14 (82.4%) 17 (100%)

Total 32 (20.4%) 125(79.6%) 157(100%)

Table No:3 Gender Wise Distribution of Dyslipidemia

Gender Dyslipidemia Total
Yes No

Male 16 (16.8%) 79 (83.2%) 95(100%)

Female 16 (25.8%) 46 (74.2%) 62(100%)

Total 32 (20.4%) 125(79.6%) 157(100%)

were dyslipidemia while 39 (78%) were non dyslipidemia 
and 3 (17.6%) cases have age range of more than 66 
years of age were dyslipidemia while 14 (82.4%) were 
non dyslipidemia (Table 2).

 The majority of females i.e. 16 (25.8%) presented 
with deep vein thrombosis were dyslipidemia while 79 
(83.2%) were non dyslipidemia and 16 (16.8%) male 
patients were dyslipidemia while 46 (74.2%) were non 
dyslipidemia. Which shows that the female patients are 
found in minority as that of female with dyslipidemia 
having deep vein thrombosis (Table 3).

DISCUSSION

 Deep venous thromboembolic disease (DVT) is a 
polygenic disease with pathogenic contributions from 
both genetic and environmental risk factors.10,11 Vari-
ous molecular dysfunctions in the protein C pathway, 
including factor V Leiden12,13 are among the currently 
most	common	identifiable	genetic	risk	factors	for	DVT.14 
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strong linkage disequilibrium with other polymorphisms 
in the CETP gene that may directly affect CETP activity 
and concentration.38 The allele frequencies of hepatic 
lipase and endothelial lipase polymorphisms that were 
studied did not differ, thus reducing the likelihood that 
these genes contribute to dyslipoproteinemia in DVT. 
Relevant to this analysis is the comparability between 
the VTE and control groups for clinical conditions that 
are associated with changes in lipid metabolism. Such 
conditions include BMI, smoking, diabetes, hyperten-
sion, and atherosclerotic coronary artery disease. BMI 
was different for DVT patients compared with controls. 

 However, after adjustments for known venous 
thrombosis risk factors including BMI, statistically sig-
nificant	OR	values	and	trend	for	DVT	were	maintained,	
with	few	exceptions.	The	overall	finding	of	dyslipopro-
teinemia involving both lower HDL levels and elevated 
LDL levels associated with DVT was strongly supported 
by the statistical analysis after adjustments. The prior 
and current smoking rates diabetes, hypertension, and 
atherosclerotic coronary artery disease in DVT patients 
were similar to those in controls and thus cannot ex-
plain the observed dyslipoproteinemia. As reviewed 
elsewhere,25 elevated LDL or oxidized LDL can promote 
thrombin formation, whereas HDL can enhance the 
protein C anticoagulant pathway and reduce thrombin 
generation. 

	 An	 increased	 ratio	 of	 LDL	 to	HDL,	 reflected	 in	
apoB/ apoAI or LDL-C/HDL-C values, could be pro-
thrombotic by contributing to an imbalance in thrombin 
generation, resulting in hypercoagulability. Thus, there 
is substantial biological plausibility for mechanisms by 
which the observed dyslipoproteinemia might be pro-
thrombotic for VTE. Additional protective effects of HDL 
and/or harmful effects associated with elevated LDL 
might also be relevant for understanding mechanisms 
whereby dyslipoproteinemia might help cause venous 
thrombosis. Dyslipidemia and dyslipoproteinemia are 
distinct	but	related	entities.	Although	this	is	the	first	re-
port to assess dyslipoproteinemia in VTE, a few limited 
studies of VTE and dyslipidemia based purely on lipid 
measurements have appeared.39-41

 Among those studies, the association of dys-
lipidemia with DVT was not as strong as observed 
for cardiovascular diseases, and this association was 
controversial. Gonzalez-Ordonez et al41 reported an 
association of dyslipidemia with DVT that was stron-
ger in men than women. In our study, we also found a 
modest association of VTE with dyslipidemia in men, 
i.e. with low HDL-C or with elevated LDL-C. However, 
our data show stronger correlations between DVT and 
dyslipoproteinemia than between VTE and dyslipid-
emia, emphasizing the importance of apolipoproteins 
and lipoprotein particles compared with bulk plasma 
lipid levels, consistent with the concept that certain HDL 
particles may be protective for VTE and/or that certain 
LDL particles directly contribute to increase DVT risk. 

 More research on dyslipoproteinemia and VTE is 
clearly needed. Although less convenient than serum 
lipid assays, ELISA assays to determine apoB and 
apoAI levels and apoB/ apoAI ratios might prove useful. 
Lipoprotein subclass analysis by NMR technology might 
not be a practical laboratory test for routine clinical care. 
However, further clinical research studies using NMR 
spectroscopy to quantify lipoprotein subclass levels 
in DVT patients are well warranted, as are studies of 
SNPs in genes that regulate HDL and LDL metabolism, 
notably the CETP TaqI B1/B2 polymorphism. Other 
genetic	 factors	 that	 influence	 lipoprotein	metabolism	
might also contribute to dyslipoproteinemia in VTE. The 
role of gender in risk analysis for venous thrombosis 
is very important because hormone use increases risk 
for female subjects,42 whereas male gender per se 
increases risk.43-45 

CONCLUSION

 Deep venous thromboses have many similar 
pathogenetic mechanisms. Endothelial injury, platelet 
activation, elevated levels of intrinsic clotting factors 
and	inflammatory	markers,	increased	fibrinogen,	and	
impaired	fibrinolysis	are	characteristic	of	the	two	disor-
ders. In addition, older age, dyslipidemia, and gender in 
our study also predispose to deep venous and arterial 
thrombosis. 
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