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Abstract: Objectives: To estimate the prevalence of venous thromboembolism (VTE) risk factors in 
pregnancy and the proportion of pregnancies at risk of VTE that received the recommended prophy-
laxis according to the American College of Chest Physicians (ACCP) 2012 published guidelines in antenatal clinics in the 
Arabian Gulf. 

Methods: The evaluation of venous thromboembolism (EVE)-Risk project was a non-interventional, cross-sectional, 
multi-centre, multi-national study of all eligible pregnant women (�17 years) screened during antenatal clinics from 7 cen-
tres in the Arabian Gulf countries (United Arab Emirates, Kuwait, Bahrain, Qatar and Oman). Pregnant women were re-
cruited during a 3-month period between September and December 2012.  

Results: Of 4,131 screened pregnant women, 32% (n=1,337) had �1 risk factors for VTE. Common VTE risk factors in-
cluded obesity (76%), multiparity (33%), recurrent miscarriages (9.1%), varicose veins (6.9%), thrombophilia (2.6%), 
immobilization (2.0%), sickle cell disease (2.8%) and previous VTE (1.6%). Only 8.3% (n=111) of the high risk patients 
were on the recommended VTE prophylaxis. Enoxaparin was used in 80% (n=89) of the cases followed by tinzaparin 
(4%; n=4). Antiplatelet agents were prescribed in 11% (n=149) of pregnant women. Of those on anticoagulants (n=111), 
59% (n=66) were also co-prescribed antiplatelet agents. Side effects (mainly local bruising at the injection site) were re-
ported in 12% (n=13) of the cases. 

Conclusion: A large proportion of pregnant women in the Arabian Gulf countries have �1 VTE risk factor with even a 
smaller fraction on prophylaxis. VTE risk assessment must be adopted to identify those at risk who would need VTE pro-
phylaxis. 
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INTRODUCTION 

 Venous thromboembolism (VTE) is one of the leading 
causes of mortality and morbidity during pregnancy and 
postpartum period [1]. It has been estimated that VTE occurs 
in 1 in 1,000 to 1 in 2,000 pregnancies, representing a 10-
fold increase in the risk of VTE in pregnant women com-
pared with non-pregnant women of the same childbearing 
age [2]. Deep venous thrombosis (DVT) constitutes 85% of 
all pregnancy-related symptomatic events, with roughly two 
thirds of all DVT cases occurring in the ante-partum period 
while half of these events occur before the third trimester [3]. 
In contrast, pulmonary embolism (PE) is relatively less  
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frequent during pregnancy but may be more frequent than 
DVT in the postpartum period [4]. 
 High risk pregnant women include those with the follow-
ing risk factors: past history of VTE, hereditary thrombo-
philia, antiphospholipid syndrome, prolonged immobiliza-
tion, recurrent foetal loss and surgical intervention [3, 5]. 
Morbid obesity, the use of oestrogens in pregnancy and in-
creased parity have also been recognized as potential risk 
factors for VTE in pregnancy [6, 7].  
 In pregnancy, the use of the anticoagulant, warfarin to 
prevent DVTs, can be associated with potential side effects 
to the mother and the foetus as it crosses the placenta and 
can cause bleeding and embryopathy [8]. Therefore, warfarin 
should generally be avoided during pregnancy. Unfraction-
ated heparin (UFH) and low molecular weight heparin 
(LMWH) do not cross the placenta and thus appear to be safe 
to the foetus; however, side effects like bleeding, thrombocy-
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topenia and osteoporosis have been reported [9, 10]. The 
bleeding potential in the mother treated with UFH or LMWH 
is low and does not appear to be different from that reported 
in non-pregnant subjects [10]. LMWH probably causes less 
osteoporosis and thrombocytopenia than UFH [11, 12]. 
UFH, LMWH and warfarin are safe for the breast-fed infant 
when administered to the nursing mother [13]. 
 Lessons learned from the global ENDORSE study on 
inadequate prophylaxis of medical and surgical patients, who 
were at risk of VTE in acute care centres, have raised ques-
tions concerning the level of awareness among health care 
professionals on issues related to VTE risk assessment and 
proper utilization of prophylactic measures during every day 
medical practice [14]. In pregnancy, similar studies are 
scarce. Hence, the primary objectives of this study were to 
estimate the prevalence of pregnant women with VTE risk 
factors in every day practice in antenatal clinics, as well as, 
to determine the proportion of these high risk women who 
received the recommended VTE prophylaxis according to 
the American College of Chest Physicians (ACCP) 2012 
guidelines [15] in antenatal clinics in the Arabian Gulf coun-
tries. The secondary objectives of the study were to deter-
mine the types of anticoagulants in daily use and their side 
effects. 

METHODS 

 The evaluation of venous thromboembolism (EVE-Risk 
study) was a multi-national, multi-centre, non-interventional, 
observational, and cross sectional study in the Arabian Gulf. 
The selected maternity centres were located in the following 
countries: United Arab Emirates (UAE) (3 centres), Kuwait 
(1 centre), Bahrain (1 centre), Qatar (1 centre) and Oman (1 
centre). Data was captured using data collection forms. The 
patients were evaluated at a single visit during a pre-defined 
study enrolment period of approximately 3 months duration 
(from 23 September 2012 to December 20, 2012). The in-
formation on VTE risk factors and prophylaxis with antico-
agulants including related bleeding complications was re-
corded retrospectively. Follow up data collection was be-
yond the scope of this study. 
 The study included data of pregnant women who were 
�17 years of age with �1 of the following risk factors for 
VTE: past history of VTE, hereditary thrombophilia, an-
tiphospholipid syndrome, recurrent foetal loss, immobiliza-
tion, surgical intervention during pregnancy, morbid obesity 
(defined as documentation of morbid obesity in the patient 
hospital information system or of body mass index of >30 
kg/m2 if weight and height were available), oestrogen use, 
multiparity (�2 pregnancies) and others (as justified by the 
treating obstetrician). The exclusion criteria included preg-
nant women who did not provide informed written consent 
as well as those with recent (i.e. pre-pregnancy) VTE or arte-
rial occlusion and on full dose of anticoagulant therapy. Pa-
tient files with missing or incomplete data were also ex-
cluded. The case record form (CRF) included demographic 
data, obstetric risk factors for VTE, type of VTE prophylaxis 
and dosage, antiplatelet agent (aspirin) use, and types of 
bleeding complications that were attributed to VTE prophy-
laxis and antiplatelet agents. Patients data especially name, 
social number, telephone number and file number were kept 

strictly confidential. Each CRF was identified with a unique 
number, which was referred to, for case identification. Data 
entry of the EVE-Risk registry was made by a research assis-
tant with data verification (random 5%) performed by the 
biostatistician for the registry. 
 The study was conducted in accordance with the Declara-
tion of Helsinki. The appropriate Research and Ethics com-
mittee in each of the participating centres approved the 
study. Informed written consents were also obtained from all 
patients enrolled in the study.

STATISTICAL ANALYSIS 

 Descriptive statistics were used to summarize the data. 
For categorical variables, frequencies and percentages were 
reported. Differences between groups were analysed using 
Pearson’s �

2 or Fishers exact tests, as appropriate. For con-
tinuous variables, mean and standard deviation (SD) were 
used to present the data while analysis was performed using 
univariate ordinary least squares (OLS) regression. An a 
priori two-tailed level of significance was set at 0.05. Statis-
tical analyses were performed using STATA version 13.1 
(STATA Corporation, College Station, TX, USA). 

RESULTS 

 Of 4,131 screened pregnant women, a total of 32% 
(n=1,337) had �1 VTE risk factors. This included 608 (45%) 
from the UAE, 194 (15%) from Bahrain, 220 (16%) from 
Kuwait, 115 (9%) from Oman and 200 (15%) from Qatar. 
Demographic and clinical characteristics are shown in Table 
1. The overall mean age of the cohort was 33±6 years, rang-
ing from 17 - 50 years with significant differences between 
the countries (P<0.001). The overall mean gestational age 
was 30±8 weeks with significant differences among the par-
ticipating countries (P<0.001).  
 Risk profile characteristics are summarized in Table 1.
The overall prevalence of obesity in the study population 
was 76%, highest in Qatar and Kuwait (86%) and lowest in 
Oman (23%) (P<0.001). There were also significant differ-
ences in the prevalence of multiparity among participating 
countries (P<0.001); highest in Oman (60%) and lowest in 
Kuwait (17%). Recurrent miscarriages (9.1%) was the third 
most prevalent risk factor; highest in Oman (17%) and low-
est in the UAE (3.1%) (P<0.001). Approximately 32% of the 
study population had �1 risk factor for VTE.  
 Anticoagulants were prescribed in 8.3% (n=111) of the 
pregnant women with �1 VTE risk factor (see second para-
graph of Introduction for list of risk factors). Enoxaparin was 
the most commonly prescribed anticoagulant (80%). There 
were significant differences in enoxaparin use among the 
countries with the highest use in Oman (21%) and lowest in 
Qatar (3%) (P<0.001). Other anticoagulants were prescribed 
less frequently (Table 2). Table 3 summarizes antiplatelet 
and anticoagulant use in high risk pregnancies. Antiplatelet 
agents were administrated in 11% (n=149) of the subjects; 
with the highest rate in Oman (27%; n=31) and lowest in 
Qatar (2.5%; n=5) (P<0.001). Of those on anticoagulants 
(n=111), 59% (n=66) were also co-prescribed antiplatelet 
agents. The combination of anticoagulants and antiplatelet 
agents was mostly prescribed for those pregnant women with 
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Table 1. Demographic and risk profile characteristics of the evaluation of the study cohort country-wise. 

Characteristic All 

(n=1,337) 

UAE

(n=608) 

Bahrain 

(n=194) 

Kuwait 

(n=220) 

Oman 

(n=115) 

Qatar 

(n=200) 

P-value

    Age, mean ± SD, years 33±6 33±6 33±6 32±6 34±6 32±6 <0.001 

Risk, n (%)        

    Obesity 1,014 (76%) 493 (81%) 133 (69%) 190 (86%) 27 (23%) 171 (86%) <0.001 

    Multiparity 441 (33%) 230 (38%) 53 (27%) 38 (17%) 69 (60%) 51 (26%) <0.001 

    Miscarriage 121 (9.1%) 19 (3.1%) 42 (22%) 17 (7.7%) 20 (17%) 23 (12%) <0.001 

    Varicose veins 92 (6.9%) 31 (5.1%) 4 (2.1%) 14 (6.4%) 2 (1.7%) 41 (21%) <0.001 

    Thrombophilia 34 (2.6%) 10 (1.6%) 8 (4.1%) 3 (1.4%) 11 (9.6%) 2 (1.0%) <0.001 

    Immobilization 26 (2.0%) 7 (1.2%) 12 (6.2%) 1 (0.5%) 3 (2.6%) 3 (1.5%) <0.001 

    VTE 21 (1.6%) 7 (1.2%) 3 (1.6%) 2 (0.9%) 7 (6.1%) 2 (1.0%) 0.004 

    SCD 37 (2.8%) 0 26 (13%) 0 11 (10%) 0 <0.001 

Risk factors, n (%)        

    1 908 (68%) 416 (68%) 113 (58%) 171 (78%) 84 (73%) 124 (62%) <0.001 

    2 382 (29%) 184 (30%) 69 (36%) 43 (20%) 26 (23%) 60 (30%) 0.002 

�3 47 (3%) 8 (1.3%) 12 (6.2%) 6 (2.7%) 5 (4.4%) 16 (8.0%) <0.001 

Abbreviations: SD standard deviation, VTE venous thromboembolism, SCD sickle-cell disease, UAE United Arab Emirates. 
Obesity was defined as documentation of obesity in the patient hospital information system or of body mass index of >30 kg/m2 if weight and height were available. Multiparity = �2
pregnancies. 
Analyses were performed using univariate ordinary least squares (OLS) regression,  Pearson’s �2 test, and Fisher’s exact test, wherever appropriate. 

Table 2. Prophylactic anticoagulant use of the study cohort country-wise. 

Anticoagulant All 

(n=1,337) 

UAE

(n=608) 

Bahrain 

(n=194) 

Kuwait 

(n=220) 

Oman 

(n=115) 

Qatar 

(n=200) 

P-value

LMWH        

    Enoxaparin 89 (6.7%) 24 (4.0%) 16 (8.3%) 19 (8.6%) 24 (21%) 6 (3.0%) <0.001 

    Tinzaparin 4 (0.3%) 4 (0.7%) 0 0 0 0 0.653 

Vitamin K antagonist 2 (0.2%) 1 (0.2%) 0 0 1 (0.9%) 0 0.375 

Not defined 16 (1.2%) 2 (0.3%) 4 (2.1%) 3 (1.4%) 5 (4.4%) 2 (1.0%) 0.005 

Total 111 (8.3%) 31 (5.1%) 20 (10%) 22 (10%) 30 (26%) 8 (4.0%) <0.001 

Abbreviations: LMWH low molecular-weight heparin, UAE United Arab Emirates. 
Analyses were performed using Pearson’s �2 test or Fisher’s exact test, wherever appropriate. 
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Table 3. Use of antiplatelet, anticoagulant or both, in pregnant women with various VTE risk factors (n=194). 

Characteristic Antiplatelet Alone 

(n=83) 

Anticoagulation Alone 

(n=45) 

Anticoagulation Plus
Antiplatelet Use 

(n=66) 

P-value

Obesity 61 (73%) 26 (58%) 31 (47%) 0.004 

Multiparity 24 (29%) 16 (36%) 11 (17%) 0.066

Miscarriage 22 (27%) 7 (16%) 37 (56%) <0.001 

Varicose veins 2 (2.4%) 3 (6.7%) 3 (4.6%) 0.468 

Thrombophilia 2 (2.4%) 8 (18%) 16 (24%) <0.001 

Immobilization 1 (1.2%) 4 (9%) 9 (14%) 0.007 

VTE 2 (2.4%) 9 (20%) 3 (4.6%) 0.001 

SCD 4 (4.8%) 3 (6.7%) 3 (4.6%) 0.840 

Abbreviations: VTE venous thromboembolism, SCD sickle-cell disease. 
Obesity = Defined as documentation of obesity in the patient hospital information system or of body mass index >30 kg/m2 if weight and height were available. Multiparity = �2
pregnancies. 
Analyses were performed using Pearson’s �2 test or Fisher’s exact test, wherever appropriate. 

a history of miscarriage, obesity and thrombophilia, while 
the use of antiplatelet agents was mostly noted in obese pa-
tients. 
 The side effects profile of anticoagulants and antiplatelet 
agents is summarized in Table 4. The most reported side 
effect was local bruising at the site of injection, which was 
mainly associated with the concurrent administration of anti-
coagulants and antiplatelet agents. 

DISCUSSION 

 To our knowledge, the EVE-Risk project was the first 
study to assess the prevalence of pregnant women with VTE 
risk factors not only in the Arabian Gulf but the World at 
large, as well as the proportion of those at risk who received 
the recommended VTE prophylaxis in accordance with the 
ACCP 2012 guidelines [15]. The proportion of pregnancies 
with �1 risk factors associated with a higher risk of VTE was 
high in the Arabian Gulf, at 32%. Alarmingly, even a smaller 
proportion of these high risk pregnant women (only 8.3%) 
received the recommended VTE prophylaxis. 
 The increased rate of high risk pregnancies in the EVE-
Risk study can be attributed to the high rate of obesity in the 
pregnant population (except for Oman (Table1)). This is a 
reflection of the obesity epidemic in the populations of the 
Arabian Gulf states which has been explored in previous 
studies [16, 17]. Multiparity was variable between the differ-
ent countries but more common in Oman where it constituted 
60% of high risk pregnancies. Other risk factors that have 
been strongly associated with VTE in the literature [3, 5] like 
recurrent miscarriages, past history of VTE, hereditary 
thrombophilia, antiphospholipid syndrome and immobiliza-
tion were also reported in our study and represent a signifi-
cant number of those who were on prophylaxis. Pregnant 
sickle cell anaemia patients were reported in 2.8% of our 
high risk population, reflecting high prevalence of this disor-
der in the region.  

 The most frequently used prophylactic anticoagulants 
were LMWHs (Table 2), indicating the acceptance of this 
category of anticoagulants by the treating obstetricians, as 
well as their good safety profile in pregnancy. Indeed, only 
14 patients reported bleeding episodes in relation to LMWH 
use. All of these episodes were either minor bleeds or local 
bruising (Table 4); 12 of which were on both anticoagulants 
and antiplatelets. This finding is supported by prior research 
that demonstrated the safety of LMWH in pregnancy, as well 
as the associated increased risk of bleeding with concomitant 
use of both anticoagulants and aspirin [18, 19]. 
 It is interesting to observe in the EVE-Risk study that 
pregnant women with obesity were more likely to be on an 
antiplatelet agent, anticoagulant or both (73, 58 and 47%, 
respectively) (Table 3). This finding suggests that besides 
being a common health problem in the Arabian Gulf states, 
obesity is a common denominator with other conditions that 
require proper prophylaxis in pregnancy, thus adding to the 
risks of VTE in these situations. Obesity alone has been rec-
ognized as a risk factor for VTE in pregnancy [6], but it is 
not an absolute indication for using VTE prophylaxis unless 
associated with other risk factors. Unfortunately, there are no 
definitive studies in the literature that specifically evaluated 
the benefits of routine prophylaxis in morbidly obese preg-
nant women.  
 Recurrent miscarriage is another condition where routine 
use of prophylactic anticoagulants (with or without antiplate-
let agents) is common practice [20]. It is also a risk factor for 
VTE in pregnancy and postpartum period [14, 21]. In our 
study, out of 121 pregnant women with miscarriages, 66 
(55%) were on anticoagulants, antiplatelet agents or both 
(Tables 1 and 3). The reason why <50% of these pregnant 
women were not on any type of prophylaxis is not clear. It is 
possible that some of these cases were attending a clinic for 
the first time, hence they were not yet on prophylactic ther-
apy. Other conditions that have been associated with VTE in 
pregnancy are thrombophilia and history of VTE. Of 34 
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cases with documented thrombophilia and 21 with past his-
tory of VTE, 26 (76%) and 14 (67%) were on a prophylactic 
measure, respectively.  
 Immobilization is another recognized VTE risk factor in 
all groups of patients, including pregnancy [14, 22]. We 
demonstrated in a previous study in the Arabian Gulf states 
that immobilization was the commonest risk factor for VTE 
in medical, surgical and postpartum state [23]. In this 
study, of 26 pregnant women who were reported to be im-
mobile, 14 (54%) women were on prophylaxis. It is possi-
ble that some of these women were experiencing vaginal 
bleeding or threatened abortion, hence, they were not pre-
scribed VTE prophylaxis. Pregnant women with sickle cell 
disease were considered at risk of VTE in our study; sickle 
cell disease has been recognized to be associated with ve-
nous thrombosis [24]. Of 37 pregnancies with sickle cell 
disease, 10 (27%) were on prophylaxis. Again, it is possi-
ble that some of these pregnancies were seen for the first 
time in the treating centre and thus, were not evaluated as a 
high risk for VTE, which explains their low rate of prophy-
laxis (Tables 1 and 3). 

 Despite the presence of guidelines and recommendations 
in support of wider adoption of VTE prophylaxis in groups 
that are at high risk, VTE prophylaxis continues to be un-
derutilized in clinical practice [14, 23, 25]. The only study 
that assessed VTE risk and adequacy of prophylaxis in the 
Arabian Gulf states (Kuwait, Saudi Arabia, and the UAE) 
emerged from the global ENDORSE study [23]. However, 
this study was mainly based on selected surgical and medical 
patients rather than pregnant women. It was concluded that 
patients at VTE risk were almost 50% of medical and surgi-
cal patients. However, only 40% of at risk patients received 
the ACCP-recommended VTE prophylaxis. 

 Conclusions from the ENDORSE study [14] concerning 
the underutilization of VTE prophylaxis in high risk hospi-
talized patients cannot be extrapolated to a pregnant women 
population in general and to the EVE-Risk population in 
particular for many reasons. Among these reasons is that the 
ENDORSE study [14] included sick hospitalized medical 
and surgical patients. In contrast, the EVE-Risk study re-
cruited mostly healthy mobile pregnant women attending 
routine antenatal care clinic visits.  
 Several factors might influence the decision of obstetri-
cians before the initiation of VTE prophylaxis during preg-
nancy. Among them are the possible side effects of long-

term use of heparin or LMWH prophylaxis [26]. In addition, 
there is paucity of risk stratification models and international 
guidelines that would define the groups of pregnant women 
who need VTE prophylaxis as well as its duration; thus the 
decision of starting VTE prophylaxis in pregnancy depends 
mostly on the assessment of the treating obstetrician. Fur-
thermore, the incidence of VTE in pregnancy is 1 in 1000 to 
1 in 2000 pregnancies, which is low compared to hospital-
ized medical and surgical patients, an issue that contributes 
significantly to less usage of VTE prophylaxis in pregnancy 
[2, 27]. This notion is supported by a recent study that fol-
lowed up 1,787 pregnant women in Italy with different risk 
factors and reported only 1 episode of superficial thrombo-
phlebitis [28]. 
 This study has limitations. Its cross-sectional design lim-
its its ability to assess causal relationships. Furthermore, the 
study enlisted only a single hospital in each of the participat-
ing countries (except the UAE), which might not fully repre-
sent the demography in a country or the practice patterns of 
the whole Arabian Gulf region. Additionally, other risk fac-
tors, which have also been implicated in the pathogenesis of 
VTE, were not captured as part of the EVE-Risk registry. 
These include diabetes mellitus, metabolic syndrome and 
rheumatoid arthritis [29-31].  

CONCLUSION 

 A large proportion of pregnant women in the Arabian 
Gulf states have �1 VTE risk factors during routine visits to 
antenatal clinics. Obesity stands out as the commonest risk 
factor in our study. A small proportion of EVE-Risk popula-
tion with risk factors of VTE received recommended VTE 
prophylaxis. LMWH was safe and well tolerated, however, 
concomitant use with an antiplatelet agent was associated 
with slight increase in minor bleeding. The EVE-Risk inves-
tigators suggest that more pregnant women in this study with 
�1 VTE risk factor should have been carefully assessed for 
VTE prophylaxis. However, to recognize these high risk 
patients, there is a need to establish a risk stratification 
model based on the recognized VTE risk factors. 
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Table 4. Side effect profile of pregnant women who received prophylactic anticoagulant and/or antiplatelet medication (n=194).

Side effect All 

(n=194) 

Anticoagulation Alone 

(n=45) 

Anticoagulation PLUS 
Antiplatelet Use 

(n=66) 

Antiplatelet Alone 

(n=83) 

Minor nose bleed 1 (0.5%) 0 0 1 (1.2%) 

Minor vaginal bleed 1 (0.5%) 0 1 (1.5%) 0 

Local bruising 12 (6.2%) 1 (2.2%) 11 (17%) 0 

None 180 (93%) 44 (98%) 54 (82%) 82 (98%) 
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