


Clinical Patterns of Unprovoked Venous Thromboembolism at a Tertiary Care Center in Bangladesh: A Prospective Observational Study
Abstract:
Background: Venous thromboembolism (VTE) is a multifactorial disease, and its risk depends on exposure to risk factors and predisposing conditions. One frequent and difficult clinical issue is the treatment of patients with unprovoked venous thromboembolism (UVTE). The current study was conducted to analyze the pattern of presentation of unprovoked VTE in patients presenting in a tertiary hospital of Bangladesh.
Materials and method: This prospective cross sectional study was conducted in the Department of Medicine of Dhaka Medical College and Hospital (DMCH) from January 2023 to December 2023 over a period of 12 months. All the patients who presented with UVTE were enrolled in the study. A p value < than 0.05 was considered statistically significant.
Results: A total number of 70 patients were enrolled the study after fulfilling the inclusion and exclusion criteria who presented to the Department of Medicine of DMCH, Dhaka, Bangladesh between January 2023 to December 2023. Mean age of the study population was 38 ± 12.5 years. Left lower limb was the most common site for DVT (n=54%). Majority of the patients presented with unilateral disease (n=90%). Out of 70 patients only 3 patients developed PE (4.2%). There was 3 mortalities during the hospital stay of the patients who suffered from PE. Besides, another 2 patients died during the follow up period due to suspected PE though the patients were on standard anticoagulant treatment. Univariate analysis showed female sex, age>40 years, Diabetes mellitus, history of rheumatological disease, history of repeated abortion, elevated D dimer and CRP were risk factors for unprovoked VTE. However multivariate analysis showed only female sex (OR: 2.08,95%CI:1.091-2.124,p<0.05)) and history of repeated abortion(OR: 3.724, 95%CI:3.716-3.738,p<0.04)were independent predictors of UVTE.
Conclusion: The present study analyzed the pattern and risk factors of UVTE in a tertiary center of Bangladesh. Physicians should always search for identifiable cause behind UVTE and aware of the long term outcome of the patients.
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Introduction:
Venous thromboembolism (VTE) is a multifactorial disease, and its risk depends on exposure to risk factors and predisposing conditions.1 Deep vein thrombosis (DVT) and pulmonary embolism (PE) are included in venous thromboembolism (VTE), which can happen separately or together. Between 2007 and 2009, the average yearly hospitalization rate for VTE among adults in the US was 239 per 100,000.2 According to recent reports, there are 131 cases of VTE for every 100,000 person-years in Europe.2 PE causes 30% to 40% of VTE occurrences, either by itself or in conjunction with DVT.3 A significant burden of illness in terms of quality of life is caused by the clinical course of major VTE, which includes proximal DVT and/or PE. It is characterized by the risk of recurrence and death in the acute phase as well as the risk of recurrence and long-term sequelae like chronic thromboembolic pulmonary hypertension or post thrombotic syndrome thereafter.4 Appropriate anticoagulation reduces the chance of recurrence by more than 90%. Anticoagulant therapy does, however, come with an elevated risk of bleeding incidents. The risk of bleeding, the likelihood of recurrence, and the consequences for each patient's lifestyle and work dangers should all be taken into consideration when determining the appropriate length of anticoagulant medication following index VTE.5
A blood clot that forms in a deep vein, usually in the leg or pelvis or lungs, without an obvious, transient cause travelled to pulmonary circulation is known as an unprovoked venous thromboembolism (UVTE). An unprovoked VTE happens in the absence of such recent risk factors, but a "provoked" clot occurs after a specific event, such as significant surgery or injury. An unprovoked VTE does not have these significant, transient risk factors, in contrast to induced VTEs (caused by surgery, injury, or oestrogen). This is the primary issue since spontaneous clots are more likely to recur. Because the reason is not readily evident, it is frequently referred to as idiopathic.6
Based on the epidemiology of the index event, VTE is usually categorized as occurring in the absence of any identifiable risk factor (unprovoked or idiopathic VTE) or in association with major transient or minor transient or persistent risk factors (provoked VTE) Based on evidence from landmark studies, VTE not associated with identifiable risk factors has a high risk for recurrence in the first 2 years after discontinuation of anticoagulant treatment.  The risk declines in the following 3 years, then reaches a plateau of about 3% per year and never falls to 0.7 The risk of recurrence after an initial event of major VTE provoked by a temporary risk factor is expected to be about half that of unprovoked VTE, with no evidence that this effect can be modified by the length of anticoagulant treatment or the type of VTE (DVT vs PE). VTE associated with surgical risk factors seems to have a lower risk for recurrence in comparison with VTE associated with medical risk factors.7 
One frequent and difficult clinical issue is the treatment of patients with unprovoked venous thromboembolism (UVTE). There is controversy regarding the best long-term anticoagulant administration, specifically whether patients should have indefinite anticoagulation or a brief (i.e., three to six months) duration of anticoagulant therapy, even though the first antithrombotic management is well-established.8 The mode of initial clinical presentation, such as deep vein thrombosis or pulmonary embolism, patient sex, antecedent hormonal therapy use, thrombophilia, D-dimer levels, and residual vein occlusion in patients with deep vein thrombosis, can all be taken into account when estimating a patient's risk for recurrent thromboembolism.
The current study was conducted to analyze the pattern of presentation of unprovoked VTE in patients presenting in a tertiary hospital of Bangladesh.












Materials and methods:
This prospective cross sectional study was conducted in the Department of Medicine of Dhaka Medical College and Hospital (DMCH) from January 2023 to December 2023 over a period of 12 months. All the patients who presented with UVTE were enrolled in the study. A consecutive sampling method was used. An ethical clearance was taken from Ethical Clearance Committee of DMCH to conduct the study. An informed written consent was obtained from all the participants regarding the study procedure.
Inclusion criteria:
· Aged ≥ 18 years
· Patients diagnosed with VTE without any provocation factors confirmed by Doppler ultrasonography or angiography
Exclusion criteria:
· Patients with superficial vein thrombosis
· Pediatric patients 
· Previous history of VTE
· Patients having any major or minor provocative risk factors for VTE
Categorization of patients with persistent provoking factors, transient provoking factors (major and minor), or unprovoked VTE was based on the guidance document published by the Scientific and Standardization Committees on Control of Anticoagulation and on Predictive Variables of the International Society of Thrombosis and Hemostasis(Table-1).9 Data were collected in a preformed questionnaire. Patient’s demographics including age, sex, body mass index (BMI), comorbidities were documented. The site of DVT, number of limbs involved, incidence of PE and mortality within 12 months were noted. Laboratory investigations like D-dimer, Fibrin degrading product (FDP), C-reactive protein (CRP), Erythrocyte sedimentation rate (ESR), platelet count were analyzed. Finally, diseases responsible for UVTE including congenital and acquired thrombophilia and hypercoagulable states were identified. Risk factors for suspecting UVTE were also analyzed.   


VTE provoked by a transient risk factor
Major transient risk factor during the 3 months before diagnosis of VTE
A risk factor is considered ‘major’ if it has been shown to be associated with:
1. Half the risk of recurrent VTE after stopping anticoagulant therapy (compared with if there was no transient risk factor), when the risk factor occurred up to 3 months before the VTE†; or
2. A greater than10‐fold increase in the risk of having a first VTE.
Examples:
•Surgery with general anesthesia for greater than 30 min.
•Confined to bed in hospital (only ‘bathroom privileges’) for at least 3 days with an acute illness.
•Cesarean section.
Minor (yet important) transient risk factor during the 2 months before diagnosis of VTE
A risk factor is considered ‘minor’ if it has been shown to be associated with:
1. Half the risk of recurrent VTE after stopping anticoagulant therapy (compared with if there was no transient risk factor), when the risk factor occurred up to 2 months before the VTE†; or
2. A 3 to 10‐fold increase in the risk of having a first VTE.
Examples:
•Surgery with general anesthesia for less than 30 min.
•Admission to hospital for less than 3 days with an acute illness.
•Estrogen therapy.
•Pregnancy or puerperium.
•Confined to bed out of hospital for at least 3 days with an acute illness.
•Leg injury associated with reduced mobility for at least 3 days.
VTE provoked by a persistent risk factor
Active cancer
Cancer is considered active if any of the following apply:
1. Has not received potentially curative treatment; or
2. There is evidence that treatment has not been curative (e.g. recurrent or progressive disease)‡; or
3. Treatment is ongoing.
On‐going non‐malignant condition associated with at least a 2‐fold risk of recurrent VTE after stopping anticoagulant therapy
Example:
Inflammatory bowel disease.
Unprovoked VTE
No provoking risk factor (transient or persistent)
Patients are considered to have unprovoked VTE if they do not meet the criteria for VTE that was provoked by a transient or a persistent risk factor that are outlined above



Table-1 showing International Society of Thrombosis and Hemostasis criteria for risk factor analysis for VTE
Data were collected in a preformed questionnaire. Statistical analysis was performed using IBM SPSS version 26.0. Continuous variables were analyzed in the form of the means with standard deviations (Mean ± SD). Categorical variables were shown as numbers and proportions. Continuous data were analyzed using the independent samples t-test. Categorical data were analyzed using the chi-squared test or Fisher test. Statistical significance was defined as a p-value of < 0.05. Multivariable analysis using a binary logistic regression model was used to verify the independent risk factors for VTE in the post-operative patients. Variables identified as having a potential association (p < 0.05) in a univariate analysis were entered into each multivariable analysis model. 
















Results:
A total number of 70 patients were enrolled the study after fulfilling the inclusion and exclusion criteria who presented to the Department of Medicine of DMCH, Dhaka, Bangladesh between January 2023 to December 2023. Mean age of the study population was 38 ± 12.5 years where most of the patients were between 30-40 years. Majority of the patients were female (n=58) with a female to male ratio of 4.8:1. Mean BMI was 26±10.4kg/m2 (Table-1).Rheumatological diseases were the most prevalent co-morbidity among the study population (90%) followed by vasculitis (65%), cerebrovascular disease (CVI) (34%) and bad obstetrical history due to repeated abortion (30%) and diabetes mellitus (21%). A total number of 12 patients were smokers and all were men (Table-2). 
	Variable
	Frequency 
	Percentage

	Age
10-20
21-30
31-40
50-60
>60
	
2
10
48
5
5
	
2.8%
14.28%
68.57%
7.14%
7.14%

	Sex
Female
Male 
	
58
12
	
82.85%
17.15%

	BMI
<18.5
18.5-24.9
25-29.9
>30
	
2
10
46
12

	
2.8%
14.28%
65.71%
17.14%

	Co morbidities
Rheumatological diseases (rheumatoid arthritis, systemic lupus erythromatosis etc.)
Vasculitis
Cerebrovascular disease
Diabetes Mellitus
History of bad obstetric history 
( repeated abortion)
Hypertension
	
63


46
24
14
21

8
	
90.00%


65.00%
34.00%
21.00%
30.00%

11.42%

	Smoking
	12
	17.14%


Table -2 showing characteristics of study population
Left lower limb was the most common site for DVT (n=54%). Majority of the patients presented with unilateral disease (n=90%). Out of 70 patients only 3 patients developed PE (4.2%). There was 3 mortalities during the hospital stay of the patients who suffered from PE. Besides, another 2 patients died during the follow up period due to suspected PE though the patients were on standard anticoagulant treatment (Table-3). 

	Variable
	Frequency
	Percentage

	Site
Lower limb
Right
Left
Bilateral
Upper limb
Right
Left
Bilateral 
	

19
39
7

1
2
0
	

27.14%
54.00%
10.00%

1.4%
2.8%
0.00%

	Number of patients with only DVT 
	67
	95.71%

	Number of PE patients 
	3
	4.2%

	Mortality
	5
	7.14%



Table-3 showing clinical presentation of the study population





All the patients (100%) had elevated D-dimer (mean=2000±565ng/ml), FDP (mean=21±11.24mcg/ml), CRP (mean=50±3.8mg/dl) and ESR (mean 21±18.4 mm is 1st hour) levels during the diagnosis of DVT and PE. Elevate platelet count was presented in 65% patients. However, 55% patients with UVTE presented with D-dimer level more than 2000 ng/ml while 65% patient presented with CRP> 50 mg/dl (Table-3). But case of FDP and ESR level such type of observation were not found because of wide range and variability of data.

	Variable
	Value

	Mean D-dimer
	2000±565ng/ml

	Mean CRP
	50±3.8mg/dl

	Mean FDP
	21±11.24mcg/ml

	Mean ESR
	21±18.4 mm is 1st hour

	Mean Platelet count
	4.5±2.3×109/l


Table-4 showing investigation profile of study population
Among the primary disease primary antiphospholipid antibody syndrome (85%) (APS) was the most common disease causing UVTE to the study population followed by systemic lupus erythromatosis (SLE), Hyperhomocysteinemia and factor V Leiden mutation (Figure-1). 


Fig-1 Showing disease pattern of the study population
Univariate analysis showed female sex, age>40 years, Diabetes mellitus, history of rheumatological disease, history of repeated abortion, elevated D dimer and CRP were risk factors for unprovoked VTE. However multivariate analysis showed only female sex (OR: 2.08,95%CI:1.091-2.124,p<0.05)) and history of repeated abortion(OR: 3.724, 95%CI:3.716-3.738,p<0.04) were independent predictors of UVTE (Table-5).
	
Variable
	Univariate analysis
Odds ratio(OR)
(95%CI)
	P value
	Multivariate analysis
Odds ratio(OR)
(95%CI)
	P value

	Female sex
	2.13(2.02-2.31)
	0.04
	2.08(1.091-2.124)
	0.001

	Age>40 years
	2.78(2.38-2.824)
	0.001
	0.36(0.24-0.52)
	0.487

	History of rheumatological disease
	1.67(1.34-1.82)
	0.03
	0.421(0.32-1.12)
	0.08

	History of repeated abortion
	1.39(1.16-1.48)
	0.042
	3.724(3.716-3.738)
	0.001

	Elevated D-dimer
	2.19(2.12-2.56)
	0.001
	1.43(1.20-1.57)
	0.143

	Elevated CRP
	3.54(3.24-3.62)
	0.001
	0.21(0.41-0.63)
	0.414

	Diabetes mellitus 
	1.631(1.21-1.86)
	0.002
	0.453(0.436-0.481)
	0.91



Table-5: Showing risk factors for UVTE
Discussion:
The third most frequent cause of death globally is venous thromboembolism (VTE). The incidence of VTE varies from country to country; in Western countries, it ranges from 1-2 per 1000 person-years, whereas in Eastern countries, it is less than 1 per 1000 person-years.10 In fact, most VTEs share one or more known risk factors that may induce or enhance the development of VTE, even though some VTE occurrences occur without any apparent primary reason (the so-called "unprovoked" VTE). These could be associated with both acute clinical symptoms, which are typically temporary, and patient features, which are typically permanent.11 In the current study, we attempted to examine the trends and traits of UVTE patients.
Male sex may be a risk factor for VTE, according to mounting data. VTE recurrence following a first unprovoked event was 25.7% in males and 11.7% in women during a two-year follow-up, according to a study by Baglin et al. VTE recurrence was more common in males than in women, according to data from the PROLONG research (7.4% vs. 4.3% patient-years, Hazard Ratio [HR]: 1.7, p = 0.027).12 However, our research revealed that UVTE primarily affects women. Such findings are due to high prevalence of hypercoagulable states among females in this region particularly incidence of antiphospholipid syndrome (APS) is high in this country.
The majority of epidemiological research show that persons with diabetes have a higher risk of VTE. Diabetes was linked to an increased incidence of VTE (HR, 1.35; 95%CI, 1.17–1.55), according to a meta-analysis included 803,627,121 participants and 10,429,227 VTE cases.13 However, multivariate analysis in our study showed that diabetes was not a risk factor for UVTE (P>0.05). Haemoglobin A1c levels were not linked to VTE, according to data from the "Atherosclerosis Risk in Communities" (ARIC) research, which had 12,298 patients. The prospective "Swiss Cohort of Elderly Patients with Venous Thromboembolism" (SWITCO 65+) cohort, which included 888 senior patients with acute VTE, observed comparable results.14
Thrombotic and/or obstetrical events are hallmarks of antiphospholipid syndrome (APS), an immune-mediated illness. Venous, arterial, or microcirculation thrombosis are the hallmarks of thrombotic APS. The profile of antiphospholipid antibodies demonstrates a high correlation with thrombosis risk. Venous and arterial thrombosis are most strongly associated with lupus anticoagulant (LA) positive. The risk of thrombosis was significantly elevated by LA antibody positive (OR 4.1, 95%CI: 1.3–13.5).15 For asymptomatic individuals with a triple positive phenotype (positive for LA, anticardiolipin, and anti-β2GPI antibodies), the annual probability of a first VTE is 5.3%.16 Similar to earlier studies, APS was the most common UVTE illness in the current research.
The current study showed prevalence of involvement left lower limb was the most common site for UVTE. The left lower limb has some predisposing anatomic factors like being compressed by loaded sigmoid colon and having a long drainage pathway compared to right side.17 All these factors make the left lower limb more susceptible to DVT and UVTE.
Increased age is a common risk factor for VTE. Deep Vein Thrombosis (DVT) is most common in adults over 60, with risk increasing significantly after age 40 and doubling every decade. While rare in children, incidence rises from 1.5 per 100,000 (ages 0–19) to over 300 per 100,000 for those over 90. It is uncommon before age 20.18But in our study age> 40 years was not an independent predictor of UVTE in multivariate analysis (P>0.05). The UVTE in mostly due to inherited hypercoagulable states which is more common in younger age group (age<40 years). Severe forms of venous thrombosis are typically seen in young individuals. In order to lower the frequency of venous thromboembolic recurrence and post-thrombotic syndrome in high-risk individuals, they should be evaluated for acquired and hereditary variables
Bad obstetric history especially repeated abortion in first trimester has a very strong link with APS which may lead to UVTE.19 Deep vein thrombosis (DVT) and repeated abortions, particularly miscarriages, are closely associated with underlying hypercoagulable conditions, including hereditary thrombophilias and Antiphospholipid Syndrome (APS).20 These disorders raise the chance of clotting, which can result in vascular clots (DVT) or placental clots that cause miscarriages. Pregnancy itself and both spontaneous and induced abortions greatly raise the risk of DVT, frequently necessitating preventative anticoagulation.21 The current study demonstrated repeated abortion is a significant risk factor UVTE (OR: 3.724,95% CI:3.716-3.730,p=0.00).
The current study had some limitations. It was a single center study with a very small sample size. Besides long term follow-up was not possible which may not reflect the actual picture of UVTE in this region.
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The present study analyzed the pattern and risk factors of UVTE in a tertiary center of Bangladesh. Physicians should always search for identifiable cause behind UVTE and aware of the long term outcome of the patients. Further large scale multicenter study is required in order to provide a better manage to the patients. 
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