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Purpose: We aimed to determine the incidence of venous thromboembolism among hospitalized patients in Qatar as well as to 
analyze the adequacy of VTE assessment and prophylaxis in hospitalized patients.
Design: Retrospective observational study.
Setting: Four hospitals under Hamad Medical Corporation, Qatar.
Participants: Patients over the age of 18 who were hospitalized between January 2015 and December 2019 and developed venous 
thromboembolism during hospitalization or within a month after discharge were included.
Results: During the study period, 641,994 individuals were admitted to hospitals. The inclusion criteria were satisfied by 209 of them. 
The mean age was 51.25 years and 54.5% were males. Hypertension and diabetes mellitus were the most common comorbidities found 
in the overall group. The incidence of VTE was 32.55 [95% CI 28.4, 37.3] per 100,000 admission per year [0.032%]. The annual 
incidence was least in 2015 (17.8 per 100,000 admissions) and highest in 2018 (44.4 per 100,000 admissions). Eighty-six subjects had 
DVT, and 109 had PE, whereas 14 had both. And, 67.5% of the patients developed VTE during admission while, 32.5% developed 
within 1 month of discharge. Moreover, 22.9% of the patients with PE developed pulmonary embolism after discharge from the 
hospital. VTE assessment was performed on 64.7% of the patients, and 69.7% received VTE prophylaxis in accordance with 
guidelines.
Conclusion: Although the occurrence of VTE among hospitalized patients in Qatar is low, healthcare providers need additional 
education and knowledge of VTE assessment and prophylaxis to follow guidelines for all patients at the time of admission. 
Furthermore, risk assessment for VTE should be done for all patients at the time of discharge to decide on post-discharge prophylaxis 
so that incidence of VTE after discharge can be minimized. Future studies should focus on patients who developed VTE after 
discharge from the hospital as well as on various risk factors.
Keywords: deep vein thrombosis, pulmonary embolism, thromboprophylaxis, venous thromboembolism

Introduction
Venous thromboembolism (VTE), which includes pulmonary embolism (PE) and deep vein thrombosis (DVT), is 
a serious medical condition, which can complicate other clinical conditions leading to increased morbidity and mortality. 
In the general population, the incidence of VTE is influenced by ethnicity, gender, and age.1 In the United States, around 
300,000 new cases of VTE are detected annually. However, it is estimated that 3 to 4 times as many cases occur without 
symptoms and go unnoticed.2 According to research from California, the annual incidence of DVT among African 
Americans, Hispanics, Asians, and Pacific Islanders was 293, 139, and 60 per million population, respectively.3 
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Published studies on incidence of VTE in Asian countries reported that the population-wide incidence is 15–20% lower 
than that in Europe. In Korea, Taiwan, and Hong Kong, the annual incidence of VTE was 13.8, 15.9, and 19.9 per 
100,000 people, respectively.4 In a study conducted in the Middle East, a higher rate of DVT (15.7%) was noted.5 It is 
also worth noting that the risk of getting VTE increases with age and the age-adjusted incidence rate of VTE was greater 
in males.6

VTE occurring in hospitalized patients and following discharge is becoming more common around the world, raising 
serious concerns among medical fraternity. Hospitalization is the most important risk factor for the development of VTE. 
The risk of VTE in hospitalized patients is 100 times higher than in the general population.7 The incidence of VTE 
among hospitalized patients varies greatly between nations and between institutions within a country. A systematic 
review conducted in Europe reported that the prevalence of VTE in hospitalized patients ranged from 3.65% to 14.9%,8 

whereas in Asia, it ranged from 11 to 88 incidences per 10,000 hospitalizations.4 Variations in adherence to local VTE 
prophylaxis guidelines in hospitalized patients, as well as financial constraints, could explain this vast variability.

The risk of developing VTE among hospitalized patients depends on the primary diagnosis for the hospitalization. 
Patients undergoing major orthopedic surgery are most at risk for VTE, with 50–60% of patients developing DVT.9,10 

The risk of VTE in patients undergoing general surgical procedures ranges from 10% to 50%, depending on the nature of 
surgery and the presence of risk factors.11 With effective VTE prophylaxis, the risk of VTE in this group of patients can 
be considerably reduced.12,13

A study from the United States reported that 51% of medically ill patients and 56% of surgical patients were at risk of 
developing VTE.14 They also found that 31% of the patients discharged from the hospital were at risk for VTE [14.] 
Similarly, the Epidemiologic International Day for the Evaluation of Patients at Risk for Venous thromboembolism in the 
Acute Hospital Care Setting study (ENDORSE study) reported that surgical patients have a higher risk of thromboem-
bolism than medical patients.15

VTE events occurring in hospitalized patients are a major cause for morbidity and mortality; however, most of these events 
are preventable by strict adherence to VTE assessment and prophylaxis practice.16 VTE episodes lengthen hospital stays and 
raise treatment costs. VTE risk persists even after discharge, with a sizable number of episodes happening after discharge.17

VTE can be fatal, or those who survive it are at risk for recurrences, post-thrombotic phlebitis syndrome, and, in rare 
instances, persistent thromboembolic pulmonary hypertension, which can be debilitating.18,19 The interval between the 
hospitalization and the development of VTE varies considerably. Past research on a large cohort of hospitalized 
medically ill patients have reported that the risk of developing VTE is highest in the first 19 days, peaking around the 
eighth day. Furthermore, a significantly high percentage (56.6%) of VTE occurred after discharge in their study.20 There 
is no sufficient data regarding the occurrence of VTE after hospitalization in the State of Qatar. Hence, we decided to 
carry out a study to estimate the incidence, epidemiological characteristics and clinical outcomes of VTE among 
hospitalized patients as well as to evaluate the adequacy of VTE assessment and prophylaxis in these patients.

Materials and Methods
Study Design and Setting
A retrospective descriptive study was conducted between September 2019 and August 2021. The participating hospitals 
include Hamad General Hospital, Alkhor Hospital, Al Wakrah Hospital, and Hazem Mebaireek General Hospital under 
Hamad Medical Corporation (HMC), Doha, Qatar.

Study Participants
The study comprised adult patients over the age of 18 who were admitted to one of the four participating hospitals 
between January 1, 2015 and December 31, 2019, and developed VTE (DVT, PE, or both) during their hospital stay or 
within 30 days of discharge. Patients with VTE at the time of admission were excluded from the study, as were those 
with missing data. The first episode of VTE was used as the index episode in subjects who had more than one episode 
of VTE.
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Diagnosis of VTE
Diagnosis of deep vein thrombosis was made with Doppler venous ultrasound by a radiologist. Diagnosis of pulmonary 
embolism was made using computerized scan pulmonary angiogram done by a radiologist or by ventilation perfusion scan.

Data Collection
Using the patients’ healthcare numbers, data were retrieved from the clinical information system. Basic demographics, 
comorbid conditions, primary diagnosis during hospitalization, previous history, and family history of VTE, history of 
prothrombotic condition, and details of medication were noted.

Statistical Analysis
The data were described using descriptive statistics. For continuous variables, the mean and standard deviations (SD) 
were used to summarize the data. Frequencies and percentages were used for categorical variables. Pearson’s chi-squared 
test or Fisher’s exact test were used to examine the differences between groups. A statistically significant p-value of 0.05 
was used. SPSS Statistics version 22 was used to analyze the data (IBM, Armonk, NY).

Results
Incidence of VTE
A total of 1450 files of VTE during the study period were reviewed, of which 223 had VTE during hospitalization or within 
30 days of discharge. Among this 14 patients were excluded due to missing data and 209 files were included for the final 
analysis. There were 641,994 admissions during the study period, making the incidence of VTE as 32.55 [95% CI 28.4, 37.3] 
per 100,000 admission per year [0.032%]. Eighty-six subjects had DVT, and 109 had PE, whereas 14 had both.

On sub-analysis of incidence of VTE annually, it was found that the incidence rate progressively increased over the 
years. While in 2015, it was 17.88 per 100,000 hospital admissions rising to 40.08 in 2019. The details of annual 
incidence rate are depicted in Figure 1.

Basic Demographic Characteristics in the Whole Group
There were 114 males, and the majority were in the 31–45 years age group (mean age, 51.25 ± 18.6 years). 
A considerable number of the patients had a BMI between 25 and 35 kg/m2 (59.5%). Hypertension (43.4%) and diabetes 
mellitus (38.3%) were the most common comorbidities observed in the study population. Immobilization and recent 
surgery were noted in 55.3% and 40.3% of the subjects, respectively. Antiplatelet drugs were used by 21.9% of the 
participants. Detailed basic demographic characteristics are shown in Table 1 and Table S1.

On analyzing the duration of hospitalization 34% had 4–14 days of hospital stay, and 26.8% had more than 30 days of 
hospital stay. On analyzing the interval between hospitalization and development of VTE, it was noted majority 
developed either between 16 and 30 days (25.8%) or less than 4 days (23.4%). The mean interval to develop DVT 
was 15.57 days. (SD 15.57). The mean interval to develop PE was 12.97 days (SD 26.79). A sizable number of PE [33 
(30.3%)] occurred in less than 4 days. And, 67.5% developed VTE during hospitalization, whereas 32.5% developed 
within 30 days after discharge (p = 0.008) (Table 1).

Basic Characteristics Based on the Primary Diagnosis
We classified the study subjects into two groups for analysis purposes, based on whether the underlying main diagnosis 
for admission was medical or non-medical. The mean age of subjects in the medical group (56.54 years ±17.76) was 
higher than that in the non-medical group (44.96 years ±17.73). Majority of subjects in the non-medical groups were 
between 31 and 45 years (37.5%), whereas most subjects in the medical groups were between 60 and 75 years (26.5%) 
followed by 31–45 years age group (25.7%). There was no significant difference in the gender distribution between the 
two groups.

A higher number of subjects had a BMI of 25.1–30 kg/m2 in both the groups (39.8% in non-medical vs 36.8% in the 
medical group). Hypertension, diabetes mellitus, and anemia were the most common Comorbid conditions observed in 
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both groups. Coagulopathy was noted only in 3.2% and 2.7% of the non-medical and medical groups, respectively. 
Cerebrovascular accidents (22.5% vs 3.2%), coronary artery heart diseases (22.5% vs 8.6%), and malignancy (30.1% vs 
10.6%) were significantly higher among medical group. Four subjects in the non-medical and two in the medical group 
were pregnant. As expected, higher number of subjects (64.9%) in the non-medical group had recent surgery compared to 
19.6% in the medical group. The immobilization was significantly higher in the non-medical group (67.7% vs 44.6%, p = 
0.001).

Most of the patients were hospitalized for 4–14 days in both groups (36.5% in non-medical vs.31.9% in medical). In 
the medical group, majority developed VTE between 16 and 30 days (26.5%) after hospitalization followed by between 4 
and 7 days (23.9%), whereas a higher number of patients developed VTE within 4 days of hospitalization in the non- 
medical group (32.3% vs 15.9%) followed by 16–30 days (25%), and, 61.5% of the patients in the non-medical and 
72.6% in the medical group developed VTE during admission (Table 1).

Basic Characteristics Based on the Type of VTE
There was no significant difference in the mean age of patients between DVT and PE groups (53.17±20.45 Vs 51.05 
±17.31). DVT was more common in females (57% vs 43%), whereas PE was more common among males (64.2% vs 
35.8%). Considerable number of patients in both the groups was admitted for medical reasons in the hospital (52.3% in 
DVT vs 41.3%in PE). And, 28.4% of the patients in the PE group were admitted for orthopedic/trauma causes.

The mean interval for development of DVT was 15.57 days (±13.78) and for PE was 12.97 days (±15.38). Most of the 
patients developed DVT between 16 and 30 days of hospitalizations (32.6%) followed by 4–7 days (24.4%), whereas 
majority developed PE in less than 4 days of hospitalizations (30.3) followed by 8–15 days (23.9%). Higher number of 
patients developed DVT (59.3% vs 40.7%) as well as PE (77.1% vs 22.9%) during admission, when compared to post 
discharge events (Table 2).

Figure 1 Annual incidence of venous thromboembolism among hospitalized patients.
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Table 1 Basic Characteristics of Whole Cohort and Groups Based on Primary Diagnosis

Variables Overall Group, N (%)  
Total no.=209

Non-Medical, N (%)  
Total no.=96

Medical, N (%)  
Total no.=113

P value

Age (years) 
Mean (±SD)

51.25 (18.66) 44.96 (17.73) 56.54 (17.76)

18–30 32(15.3) 23(24) 9(8) <0.001

31–45 65(31.1) 36(37.5) 29(25.7)

46–60 44(21.1) 18(18.8) 26(23)

60–75 43(20.6) 13(13.5) 30(26.5)

>75 25(12) 6(6.3) 19 (16.8)

Gender

Male 114 (54.5) 55 (57.3) 59 (52.2) 0.462

Female 95 (45.5) 41 (42.7) 54(47.8)

Nationalitya

Qatar 61 (29.2) 21 (21.90 40(35.4) 0.100

Asian 97 (46.4) 49 (51) 48 (42.5)

Others 51 (24.4) 26(27.1) 25 (22.1)

Body mass index (kg/m2)

<18.5 3 (1.7) 1 (1.2) 2 (2.1) 0.333

18.6–25 44 (24.7) 15 (18.1) 29 (30.5)

25.1–30 68 (38.2) 33 (39.8) 35 (36.8)

30.1–35 38 (21.3) 19 (22.9) 19 (20)

35.1–40 15 (8.4) 8 (9.6) 7 (7.4)

>40 10 (5.6) 7 (8.4) 3 (3.2)

Comorbidities

Diabetes mellitus 79 (38.3) 28 (29.5) 51 (45.9) 0.015

Hypertension 89(43.4) 28 (29.8) 61 (55) <0.001

Renal disease 41 (19.7) 10 (10.5) 31 (27.4) 0.002

Coronary artery disease 32 (15.8) 8 (8.6) 24 (21.8) 0.010

Stroke 28 (13.7) 3 (3.2) 25 (22.5) <0.001

Bronchial asthma 12 (5.8) 5 (5.3) 7 (6.2) 0.774

Anemia 56 (27.1) 18 (18.9) 38 (33.9) 0.016

Sickle cell anemia 2 (1) 0 2 (1.8) 0.502

Thalassemia 1 (0.5) 1 (1.1) 0 0.459

Coagulopathy 6 (2.9) 3 (3.2) 3 (2.7) 1.000

Malignancy 44 (21.3) 10 (10.6) 34 (30.1) 0.001

(Continued)
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On analyzing the underlying comorbidities, hypertension was the most common comorbid condition in the DVT and 
PE groups (49.4%,39.6%) followed by diabetes mellitus (39.3%, 38.5%), respectively. Anemia was found in 35.5% of 
the patients with DVT while 22.9 patients in the PE group had the same. Higher number of patients in the PE group had 

Table 1 (Continued). 

Variables Overall Group, N (%)  
Total no.=209

Non-Medical, N (%)  
Total no.=96

Medical, N (%)  
Total no.=113

P value

Rheumatoid disorder 14 (6.7) 7 (7.4) 7 (6,0.2) 0.736

Atrial fibrillation 12 (5.8) 2 (2.1) 10 (8.9) 0.041

Pregnancy 6 (3) 4 (4.3) 2 (1.9) 0.420

Post-partum 15 (7.5) 10 (10.9) 5 (4.7) 0.099

Recent surgery 83 (40.3) 61 (64.9) 22 (19.6) <0.001

Immobilization 115 (55.3) 65 (67.7) 50 (44.6) 0.001

Recent travel 17 (8.4) 8 (8.7) 9 (8.2) 0.896

Medications

Anti-platelet agents 43 (20.9) 11 (11.7) 32 (28.6) 0.003

Anticoagulants 30 (14.6) 12 (12.8) 18 (16.2) 0.486

Steroid 17 (8.4) 5 (5.3) 12 (11) 0.144

Duration of hospitalization (days)

Mean (±SD) 27.9 (39.8) 22.9 (26.8) 28.7 (35)

<4 28 (13.4) 12 (12.5) 16 (14.2) 0.915

4–14 71 (34) 35 (36.5) 36 (31.9)

15–30 54 (25.8) 24 (25) 30 (26.5)

>30 56(26.8) 25 (26) 31 (27.4)

Interval for VTE (days)

Mean (±SD) 14.9(16.65) 12.5 (12.64) 16.8 (19.26)

<4 49 (23.4) 31 (32.3) 18 (15.9) 0.024

4–7 40 (19.1) 13 (13.5) 27 (23.9)

8–15 43 (20.6) 21 (21.9) 22 (19.5)

16–30 54(25.8) 24 (25) 30 (26.5)

>30 23 (11) 7 (7.3) 16 (14.2)

Time of occurrence of VTE

During admission 141 (67.5) 59 (61.5) 82 (72.6) 0.088

After discharge 68 (32.5) 37 (38.5) 31 (27.4)

Oral contraceptive pills 2 (1) 2 (2.2) 0 0.123

Notes: aDetailed nationality wise incidence given in supplementary table. In case of 50% or more cells had expected frequencies less than 
5, specific Chi-Square test, ie, Fisher’s Exact Chi-Square test was used to compute respective p values. 
Abbreviation: VTE, venous thromboembolism.
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recent surgery (49.5% vs 24.7%) (Figure 2). However, there was no statistically significant difference in the comorbid-
ities between the two groups.

Compliance with VTE Prophylaxis
In the whole study group, 97 subjects (64.7%) had VTE assessment done during admission. Fifty-six patients had no data about 
VTE assessment. There was no significant difference in the rate of VTE assessment in the medical (67.9% vs 60.9%, p = 0.369) 

Table 2 Basic Characteristics of Patients Based on Type of Venous 
Thromboembolism

Variables DVT Alone, N (%)  
Total =86

PE Alone, N (%)  
Total =109

p value

Age (years)

Mean (± SD) 53.17(± 20.45) 51.05 (± 17.31)

18–30 15(17.4) 15(13.8) 0.203

31–45 23 (26.7) 33(30.3)

46–60 17 (19.8) 26 (23.9)

61–75 15 (17.4) 26 (23.9)

>75 16 (18.6) 9 (8.3)

Gender

Male 37 (43) 70 (64.2) 0.003

Female 49 (57) 39 (35.8)

Nationality

Qatar 29 (33.7) 27 (24.8) 0.227

Asian 34 (39.9) 56 (51.4)

Others 23 (26.7) 26 (23.9)

Primary diagnosis

Orthopedic/Trauma 12(14) 31 (28.4) 0.002

Malignancy 7 (8.1) 11 (10.1)

Obstetrics & gynecology 12 (14) 2 (1.8)

Medical 45 (52.3) 45 (41.3)

Surgical 10 (11.6) 20 (18.3)

Consolidated diagnosis

Non-medical 34 (39.5) 53(48.6) 0.205

Medical 52 (60.5) 56 (51.4)

Interval for VTE (days)

Mean 15.57 (±13.78) 12.97(±15.38)

<4 14 (16.3) 33 (30.3) 0.035

(Continued)
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and the non-medical group. In the overall study group, 69.7% received VTE prophylaxis, whereas 70.2% and 69.1% of the 
patients received VTE prophylaxis (p = 0.877) in the medical and the non-medical group, respectively.

Among the anticoagulants, enoxaparin was the most prescribed pharmacological agents for prophylaxis. Forty 
patients (31%) received mechanical prophylaxis (Table 3).

Type and Site of VTE
The majority of DVTs occurred in the lower limbs (96.5%). Only three subjects experienced DVT in their upper limbs. In 
94.2% of the patients, DVT was unilateral. PE was found to be bilateral in 49.5% of the cases, with the majority being 
segmental or sub-segmental (53.8%) (Figure 3).
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Figure 2 Details of comorbidities in DVT and PE groups.

Table 2 (Continued). 

Variables DVT Alone, N (%)  
Total =86

PE Alone, N (%)  
Total =109

p value

4–7 21 (24.4) 17 (15.6)

8–15 13 (15.1) 26 (23.9)

16–30 28(32.6) 23 (21.1)

>30 10(11.6) 10 (9.2)

Time of occurrence of VTE

During admission 51 (59.3) 84(77.1) 0.008

After discharge 35 (40.7) 25(22.9)

Abbreviations: DVT, deep vein thrombosis; PE, pulmonary embolism; VTE, venous 
thromboembolism.
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Final Disposition
In the overall cohort 29 patients (13.9%) died, majority from the medical group (27 vs 2).

Discussion
The incidence of VTE during hospitalization or within 1 month after discharge was exceptionally low in our research 
(0.032%). Reports from the United States showed a higher incidence of VTE in hospitalized patients than in our study. 
A US study of healthcare claims data reported that 1.59% of medically ill hospitalized patients developed VTE within 90 

Table 3 Details of VTE Assessment, Prophylaxis and Final Disposition Based on Primary Diagnosis

Variables Overall Group, N (%)  
Total no.=209

Non-Medical, N (%)  
Total no.=96

Medical, N (%)  
Total no.=113

P value

VTE assessment done (150)a

Yes 97 (64.7) 42 (60.9) 55 (67.9) 0.369

No 53 (35.3) 27 (39.1) 26 (32.1)

VTE prophylaxis (175)a

Received 122 (69.7) 56 (69.1) 66 (70.2) 0.877

Not received 53 (30.3) 25 (30.9) 28 (29.8)

VTE prophylaxis Mechanical (129)a

Yes 40 (31) 18 (32.7) 22 (29.7) 0.716

No 89 (69) 37 (67.3) 52 (70.3)

Pharmacological agents (110)a

Enoxaparain 40mg 48 (25.8) 16 (18.8) 32 (31.7) <0.001

Enoxaparain 60mg 7 (3.8) 5 (5.9) 2 (2)

Dalteparin 29 (15.6) 24 (28.2) 5 (5)

Heparin 23 (12.4) 6 (7.1) 17 (16.8)

Oral anticoagulants 3 (1.6) 0 3 (3)

Final disposition (209)

Home 180(86.1) 94 (97.9) 86 (76.1) <0.001

Death 29 (13.9) 2 (2.1) 27 (23.9)

Treatment for VTEb

Thrombolysis 12 (5.7) 6 (6.3) 6 (5.3) 0.771

Anticoagulants 198 (94.7) 93 (96.9) 105 (92.9) 0.202

Surgical 8 (3.8) 2 (2.1) 6 (5.3) 0.226

Type of VTE

DVT alone 86(44.1) 34 (39.1) 52 (48.1)

PE alone 109(55.9) 53(60.9) 56 (51.9) 0.205

Notes: aThe analysis was done for the available data only. bOne patient might have received more than one type of treatments. 
Abbreviations: VTE, venous thromboembolism; DVT, deep venous thrombosis; PE, pulmonary embolism.
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days.21 Their study differed from the current one in that it only included individuals over the age of 40 and excluded 
patients with trauma, labor, and delivery.21

Variable rates of VTE among hospitalized patients have been reported in studies conducted in European countries. 
According to one study, the incidence of postoperative DVT in Europe in 2020 ranged from 0.01% in Portugal to 0.21% 
in the United Kingdom. The reported incidence of postoperative DVT in France was 1.3%, while it was 0.80% in 
Australia.22

The incidence of VTE in hospitalized patients differed among Asian nations. A systematic review of nine studies 
utilizing Asian hospital registries or databases found that the incidence of VTE in admitted patients ranged from 0.11% to 
0.88%.4 The variation in VTE rates could be attributed to several factors, including differences in adherence to 
recommended guidelines and prophylaxis, under diagnosis and underreporting, differences in patient safety monitoring 
systems,22 and lower thrombophilia in Asian countries compared to Western countries.23 The low incidence of VTE in 
our study population might be attributable to a variety of factors. First, VTE assessment and prevention is performed 
routinely at the time of admission for all patients in HMC hospitals and is considered as a key performance indicator of 
patient care. Second, the majority of Qatar’s population is made up of young, healthy expats of multiethnic origin, which 
also might have contributed to the low incidence

Nearly two-thirds of patients in our research group had VTE assessment during hospitalization, and more than two- 
thirds received VTE prophylaxis. This observation on VTE assessment and prevention is based on review of only 
individuals who had VTE after hospitalization and cannot be generalized to all hospital admissions in Qatar. 
Furthermore, the missing data on VTE assessment and prophylaxis might have underestimated the compliance rate in 
our study.

Figure 3 Details of the affected site and location of DVT/PE.
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We did not notice any significant difference in VTE assessment and prophylaxis between medical and non-medical 
group of patients. According to studies from neighboring Middle Eastern nations, the spectrum of VTE prevention in 
hospitals varies. One study from Saudi Arabia reported that 60.5% of their study subjects received some form of VTE 
prophylaxis, although only 38.4% received ACCP recommended VTE prophylaxis.24 Another research from seven 
hospitals in Saudi Arabia found a similar percentage (40.9%) of VTE prophylaxis.25

A sub-analysis of the ENDORSE study from the three Arabian Gulf nations, namely Kuwait, Saudi Arabia, and the 
United Arab Emirates, revealed that 40.2% of their study populations received prophylaxis in accordance with ACCP 
guidelines.26 The ENDORSE research, a worldwide cross-sectional study, found that surgical patients had a higher rate of 
VTE prophylaxis than medical patients (58.5% vs 39.5%).15 The IMPROVE study, which is a multinational ongoing 
observational study, found 60% of the eligible patients receiving VTE prophylaxis as per ACCP guidelines27 whereas in 
contrast, the CURVE study from Canada reported that only 16% of their eligible patients received appropriate VTE 
prophylaxis.28

Even though the majority of VTE incidents in our study subjects occurred during hospitalization, a sizable proportion 
(32.5%) developed VTE within 1 month after discharge. And, 22.9% of patients with PE in the current study developed 
pulmonary embolism after discharge from the hospital. This has a clinical significance as PE carries high mortality and 
morbidity. To reduce the risk of VTE incidents during hospital stay and after discharge, the risk assessment must be 
a dynamic one and needs to be done periodically. Furthermore, during the discharge process, the treating physician 
should always take into consideration the patient’s post-discharge risk status for VTE and decide regarding the need for 
continuing the thromboprophylaxis. Post-discharge incidence of VTE ranged from 18% to 56.6%, according to published 
statistics.20,21 All high-risk patients should be educated regarding continuing preventive measures at home and to report 
back to hospital at the earliest in case of any clinical symptoms suggestive of DVT or PE. There is a need for further 
studies analyzing the subgroup of patients who developed VTE after discharge.

When the interval between admission and the development of VTE is examined, it is found that the majority of events 
occurred between days 16 and 30 (25.8%) of hospitalization. Nonetheless, it is worth noting that a considerable VTE 
(23.4%) occurred in less than 4 days of hospitalization. When these figures are examined further, it was discovered that 
more PE (30.3%) occurred in fewer than 4 days than DVT (16.3%). However, the bulk of DVT (32.6%) incidents 
occurred 16 days following hospitalization. This demonstrates that PE risk begins soon after admission, underlining the 
significance of doing an early VTE assessment and initiating prophylaxis at the earliest.

Despite the scientific evidence supporting the benefit of prophylaxis and various guidelines recommending the routine 
VTE assessment and prophylaxis in real clinical practice, the implementation of the same is low all over the globe.8

The mortality rate in our study was 13.39%. Most of our patients had multiple comorbid conditions or poly-trauma or 
surgery, which may have contributed or been the primary cause of death, rather than VTE perse. This might have resulted 
in an overestimation of the death rate. Two distinct studies from Saudi Arabia reported a mortality rate of 14.3%25 and 
20.8%,29 respectively, whereas a report from the United Kingdom indicated that in-hospital VTE episodes had a fatality 
rate of 12%.30 Studies have shown that in most cases the mortality in VTE is linked to underlying comorbid conditions. 
A study by Carson et al reported that 2.5% of the pulmonary embolism fatalities were caused by the PE itself, with the 
rest being caused by underlying conditions.31

Limitations
The current study had few limitations. First, for calculating the incidence of VTE, we included all patients admitted to the 
hospital irrespective of the duration of thospital stay. This might have underestimated the incidence of VTE in our study 
population. Second, we did not investigate the association between the risk factors and the occurrence of VTE. We wish 
to emphasize that risk factor stratification was not the major focus of the study. Finally, we did not compare the 
characteristics of patients who developed VTE in the hospital with those who developed VTE after they were discharged.

Conclusion
In Qatar, the rate of VTE among hospitalized patients was significantly low. Practitioners’ compliance with VTE 
assessment and adherence to the prophylaxis guidelines is modest. Clinicians should prioritize VTE prophylaxis not 
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just during hospitalization but also at the time of discharge, especially in high-risk patients. More research is needed to 
investigate the association between VTE and various risk factors, as well as to compare patients who developed VTE 
during hospital stay to those who developed after discharge. In future studies, we suggest excluding patients who were 
hospitalized for less than 48 hours while calculating the incidence of VTE.
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