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Background: Venous thromboembolism is one of the major public health problems in the world. Though several studies were
conducted to estimate common risk factors of venous thromboembolism and quality of anticoagulant therapy in Ethiopia, it is difficult
to estimate the overall burdens of risk factors and quality of anticoagulant use because of the lack of a nationwide study.
Objective: To assess magnitudes of risk factors of venous thromboembolism and quality of anticoagulant therapy in Ethiopia.
Materials and Methods: Electronic searching using PubMed, EMBASE, Science Direct, Cochrane Database, Scopus, Hinari, Sci-
Hub, African Journals Online Library, and Free-text Web Searches using Google Scholar was conducted from September, 15 to
October 27, 2021. Each of the original studies was identified by Mesh terms and Boolean search technique using full title, various
keywords and was assessed using the Joanna Briggs Institute Critical Appraisal Checklist. The data were extracted using a format
prepared in Microsoft Excel and exported to STATA 14.0 for the outcome analyses.

Results: The database search delivered a total of 2118 studies. After articles were removed by duplications, titles, reading the abstract,
and assessed for eligibility criteria, 12 articles were found suitable for the systematic review. Prolonged immobilization (41.30%) was
the most commonly observed risk factor of venous thrombosis followed by acute infection (40.25%). The proportion of therapeutic
range (INR = 2-3), sub-therapeutic range (INR <2), and supra-therapeutic range (INR >3) were 32.15%, 47.58%, and 17.62%,
respectively. One hundred and thirty-eight patients (11.4%) have developed minor or major bleeding complications.

Conclusion: Prolonged immobilization and acute infection were the main risk factors for venous thromboembolism. The quality of
anticoagulant therapy in Ethiopia was poor and bleeding complications were high. A strong effort is needed to improve the quality of
anticoagulation and close monitoring of patients’ international normalized ratio is required to improve treatment outcomes.
Keywords: anticoagulant, risk assessment, thrombosis, risk factors, venous thromboembolism, Ethiopia

Introduction

Venous thromboembolic diseases (VTE), including deep vein thrombosis (DVT) and pulmonary embolism (PE), is
a leading cause of morbidity and mortality in the world."~ It is a serious condition with an incidence of 10% to 30% of
people dying within 1 month of diagnosis and one-half of them have long-term complications.* It is also associated
with significant cardiac and pulmonary complications such as hypoxemias, increased pulmonary vascular resistance
(pulmonary hypertension) leading to right heart failure, and bleeding.®’

Including Ethiopia, VTE is common in developing countries.'®'* Mortality rate is high, hospitalizations are frequent
and associated with worse outcomes with high use healthcare cost.'' Moreover, in developing countries priority, is given
to acute disorders, child and maternal health care, and control of communicable diseases; with little emphasis on non-
communicable diseases.”* Advanced age, malignancy, trauma, post-surgery, obesity, chronic disease, pregnancy, oral
contraceptive, long-term immobilization, and HIV infection are the most common risk factors for VTE reported from
different studies.®”'”
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Anticoagulation therapies remain the mainstay of VTE treatment, DVT and PE are treated similarly."' International
clinical practice guidelines such as American college chest physicians’ treatment guidelines recommended that injectable
anticoagulation should overlap with warfarin therapy for at least 5 days and until an international normalized ratio (INR)
>2 for at least 24 hours.'” This guideline also emphasizes that unfractionated heparin (UFH) should be weight-based
dosing, subcutaneously (initial dose 333 units/kg followed by 250 units/kg twice daily) and intravenous dose (80—100
units/kg loading dose; followed by 18—20 units/kg/hour initial infusion rate). The dose of warfarin should be periodically
adjusted to achieve and maintain an INR between 2 and 3 with a duration of treatment of 3 months or longer. These
guideline-based treatment approaches were significantly associated with lower death, stroke/coronary heart diseases
(CHD), and acute kidney injury (AKI)."> However, these important principles are not evident in resource-limited
countries for several reasons, including insufficient laboratory setup, lack of appropriate medications, cost of medica-
tions, and discontinuity of care.'* Suboptimum quality of anticoagulation management increases the risk of VTE
recurrence, prolonged hospitalization, long-term complication, and increased risk of bleeding.'*'>'

Though several studies were conducted to estimate the magnitude of risk factors of VTE and the quality of
anticoagulant therapy in Ethiopia.>®!" There is no nationwide study on this area, which is an important research gap.
A systematic review is key to improving the accuracy of estimates through the use of more data sets. Thus, this study was
aimed to determine the overall magnitude of risk factors of VTE and the quality of anticoagulant therapy in Ethiopia.

Materials and Methods

Search Strategy

An electronic search for studies was done by two (BKS and TK) of the authors from September, 15 to October 27, 2021.
PubMed, EMBASE, Science Direct, Cochrane Database, Scopus, Hinari, Sci-Hub, African Journals Online Library, and
Free-text Web Searches using Google Scholar were searched for articles. First, articles were searched by using the full
titles (“Magnitudes of Venous thromboembolism Risk Factors and quality of anticoagulant therapy in Ethiopia”) and then
keywords (Burden, Anticoagulant, Risk assessment, thrombosis, Risk Factors, venous thromboembolism, Deep vein
thrombosis, pulmonary embolism, Ethiopia).

Specific names of anti-coagulants, which are available in Ethiopia, including Warfarin, Heparin, and enoxaparin also
used as search terms. These keywords were used separately and in combination using Mesh terms and Boolean operators
“OR” or NOT “AND”. In addition, we searched from the reference lists of all the included studies (snowball technique)
to identify any other studies that may have been missed by our search strategy. All searches were limited to articles
written in the English language.

Study Selection Criteria

All available studies and data were incorporated based on the following predefined eligibility criteria.

Inclusion Criteria
e Study setting and period: all studies conducted in Ethiopia from 2000 to October 27, 2021
e Study design: all facility-based observational studies
e Study population: age >18 years old with a diagnosis of VTE
e Article types: The published and unpublished studies reporting the risk factors of VTE and/or quality of antic-
oagulant in terms of INR or Proportion of time spent in the therapeutic range (TTR)
e Language: All searches were limited to articles written in the English language.

Exclusion Criteria

We excluded studies limited to the use of anticoagulant prophylaxis. Furthermore, reviews and systematic review articles,
case reports, case series, and articles which were only available in abstract form were excluded. If multiple publications
were reported from a similar study, only the most recent or most complete publication for each data set for a specific
outcome was selected.
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Data Extraction

Essential data were extracted from eligible studies using Microsoft Excel spreadsheet format independently by two (BK
and WY) of the authors for data quality and methodological validity. A standard extraction format adapted from the
Joanna Briggs Institute (JBI) data extraction form was used to extract data.'” The following information was identified
for data extraction: The last name of the first author and year of publication, the region of the study conducted, study
design and period, sex of patients, total sample size, risk factors of VTE, number of INR measured, and INR range. Any
inconsistencies in the data extraction process were decided through discussion involving all authors.

Article Quality Assessment

The quality assessment of tools was accompanied by two reviewers independently according to the Critical Appraisal
Checklist recommended by the Joanna Briggs Institute (JBI).'” Moreover, the disagreements were resolved by consensus
and decided by taking the average score of the two reviewers. The JBI checklist was composed of ten questions, the
scores ranged from zero to ten. The studies which obtained more than 60% were considered as good quality studies.
None of them had poor quality status and all of them were included in the present inquiry.

Data analysis: The data were extracted using a format prepared in Microsoft Excel 2010 and exported to STATA 14.0
(STATA, College Station, TX, USA) for the outcome analyses. Frequency and percentages were computed using descriptive
statics for the magnitude of risk factors for VTE. The quality of anticoagulation control (expressed as TTR). TTR was
calculated using Rosendaal’s method, which used linear interpolation to assign an INR value to each day between successive
observed INR values. This was defined as the proportion of INRs within the therapeutic range of 2.0-3.0 (it was calculated as
the number of INRs within the therapeutic range divided by the total number of INR measurements).'®

Those individuals with TTR >65% were declared as good quality of anticoagulation therapy.'® Accordingly, patients
with an INR score of <2, 2-3, and >5 were classified under subtherapeutic, therapeutic, and supratherapeutic range
categories, respectively. Prevalence of bleeding complication, defined as the percentage of patients who had bleeding
adverse effect out of the total number of study participants. Meta-analysis was not conducted because of the large
variability in methodology and geographical region. Since the number of studies from regions was small, they were
combined and a percentage of risk factors were generated.

Result

Characteristics of Studies Included in the Analysis

In total, 2, 118 articles were identified. After articles were removed by duplications, titles, and reading the abstract, 103
studies were assessed for eligibility criteria. Consequently, 91 articles were excluded due to different reasons because they
were irrelevant. Finally, a total of 12 studies met the inclusion criteria and were included in the final analysis (Figure 1). Of
a total of 2182 study participants, 1277 (58.52%) of them were females. The articles were published between 2013 and 2021.
Of selected studies, two articles were unpublished (accepted manuscript) which were obtained from Addis Ababa and
Gondar University repositories. Most of the studies (9/12, 75%) were cross-sectional studies, others were longitudinal or
retrospective observational studies. More than one-third of the studies were conducted in Addis Ababa city (n = 6) followed
by Ambhara region (n = 3), Oromia region (n = 1), Tigray region (n = 1), Harar regional state (n = 1) and 1 study was
multicenter conducted at Addis Ababa, and Oromia regional state (Supplementary Table S1).

The Magnitude of Risk Factors for Thromboembolism in Ethiopia

In this systematic review, various factors contribute to thrombotic events among patients in Ethiopia. Prolonged
immobilization (41.30%) and acute infection (40.25%) were the most frequently seen VTE risk factors in Ethiopia.
Furthermore, history of major bleeding or blood transfusion (26.44), lung disease (non-infectious) (21.48%), and
prior history of surgery (21.91%) were also common risk factors for the development of thrombotic events (Table 1).
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Figure | Flow diagram of literature search and study selection.

Quality of Anticoagulant Therapy and Incident of Bleeding

A total of 4086 INRs values were recorded from 1211 participants in six studies.?>~*>?***73% One-third (1330/4086,
32.15%) of study subjects achieved the proportion of INRs within the therapeutic range (INR = 2-3), while nearly half of
participants (47.58%) were on the sub-therapeutic range (INR <2), and 17.62% of their time in the supra-therapeutic
range (INR >3). From the total, the study participants 11.40% (138/1211) of patients had the bleeding event, which
required regular INR determination and dose adjustment (Table 2).

Discussion

Risk stratification of VTE patients may assist clinicians and clinical pharmacists in determining the best treatment and the
appropriate setting for the initial therapy.*'* The results of this study indicate that the most commonly noted risk factor
for the study population was prolonged immobilization (41.30%). The result was in line with a study done in China.*'
A similar study conducted in France showed that prolonged immobilization was the most powerful risk factor of VTE.*
This might be because immobility increases the possibility of a prethrombotic state when the duration is >24 hours, it
will be a risk factor if the duration exceeds 3 days. We should pay more attention to the risk of VTE in patients with bed
rest. A study conducted in Cameroon explained that the main risk factors of VTE were obesity (44.9%), hypertension
(37.2%), and immobility (20.5%).*> On the other hand, a study conducted in India showed malignancy (31.0%) and
surgery (30. %) were the major contributors’ risk factors for VTE.** The different lifestyles, diets, use of VTE
prophylaxis during surgery, and disease predominance in these different populations can be a cause of the difference
in frequencies of the different risk factors of VTE observed.

Acute infection and the associated systemic inflammation may increase the risk of VTE. Our study revealed that acute
infections were the second leading (40.25%) risk factor for VTE. The result was close similarly with studies conducted in
Norway (37.8%) and China (45.0%).°**” A massive localized or generalized inflammatory response with the release of
proteases, cytokines, and hormones from multiple tissue and circulatory cells caused extensive damage to the vascular
endothelium which played an important role in the pathophysiology of intravascular coagulation.*'*® History of major
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Table 1 Magnitude of Risk Factors for Thromboembolism in Ethiopia

Studies Sample Size Risk Factors Frequency Percent (%)
[22,24,27,35] 842 Advanced age (>60 years) 121 14.37
[11,20,21,24] 636 Pregnancy-related problems 45 7.08
[20-22,24,27,35] 971 Malignancy or chemotherapy 180 18.54
[20-22,27] 571 Prior history of surgery 121 21.19
[20] 129 Obesity 5 3.88
[20,21,24] 484 Lung disease (non-infectious) 104 21.49
[20-22,24,27,35] 971 Prolonged immobilization 401 41.30
[20-22,24,27] 771 Heart failure and myocardial infraction 92 11.93
[20-22,24,27] 771 Prior history of Trauma 29 3.76
[20,21,24] 484 Neurologic or endocrine disorder 34 7.02
[20,24] 329 History of major bleeding or blood transfusion 87 26.44
[20,21,24] 484 Oral contraceptive or HRT use 37 7.64
[20,21,24,27,35] 890 Previous VTE history or varicose vein 55 6.18
[21,22,24,27] 569 Acute Infection 229 40.25
[21,24,27] 561 Others 15 2.67

Notes: Others: History of inflammatory bowel disease, rheumatologic disorder, heparin-induced thrombocytopenia, and other thrombophilia condition.
Abbreviations: VTE, venous thromboembolism; HRT, hormonal replacement therapy.

bleeding or blood transfusion is also another important risk factor in this study. A study conducted in the USA showed

that blood transfusion in non-cancer patients is associated with a 3-fold higher risk of being diagnosed with acute VTE.*

This might be explained by major bleeding red blood cell transfusion is a common event. Transfused blood disrupts the

balance of coagulation factors and modulates inflammation cascade, which may be associated with the development of

VTE.*

Table 2 Quality of Anticoagulant Therapy and Incident of Bleeding in Ethiopia

Name the First Sample Total INR INR (<2) INR (2-3) INR (>3) Incident of
Author Size Measurement Bleeding
n (%) n (%) n (%) n (%)
Liyew? 338 338 152 (44.97) 112 (33.14) 74 (21.89) 85 (25.15)
Masresha®® 202 703 295 (41.96) 288 (40.97) 120 (17.07) 9 (4.46)
Fenta®® 360 2245 1172 (52.20) 651 (29.00) 422 (18.80) N/A
Tadesse?® 9l 415 204 (49.16) 139 (33.49) 72 (17.35) 8 (8.79)
Teklay® 133 133 17 (12.78) 41 (30.83) 75 (56.39) 22 (16.54)
Mengistu®® 87 252 121 (48.02) 99 (39.29) 32 (12.60) 14 (16.09)
Total 1211 4086 1944 (47.58) 1330 (32.55) 720 (17.62) 138 (11.40)
Abbreviations: INR, international normalized ratio; N/A, not reported.
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In this study, the mean time spent in the therapeutic range was 32.55%. The finding was close similar to study
done in Botswana (30.8%), Kenya (39%), and South Africa (32.58%).>'"'° However, lower than reports from
London (57.0%), Netherlands (73%), United State of America (83.0%), Italy (60%), and Spain (66.8%).'>1841743
The reason behind this difference may be that their standard of care is much better than the current setting. Prolonged
duration of INR monitoring, longer appointment date due to patient load, absence of a standard protocol for
anticoagulant therapy, and lack of anticoagulation clinic in Ethiopia might be a potential reason for the poor quality
of anticoagulant therapy.

In the current study, out of total INR measured two-thirds of the time (65.2%) was out of the therapeutic range. They
spent the majority of their time (47.58%) in the sub-therapeutic range the percentage of sub-therapeutic and supra-
therapeutics range in this study was higher than a study in Canada (35% and 11%, respectively).* Supra-therapeutics
range was also higher than the results previously reported (11,-14%).** This might increase the risk of over antic-
oagulation and thus expose the patients to a high risk of bleeding complications as supported by different studies.'®!?

In this study prevalence of bleeding was found to be 11.40%, which is near to a study carried out in the Worcester
VTE study (12%), a study in Kenya (16.9%), and South Africa (14%).>***> However, it was higher than the study done
in Japan (2.3%) and Italy, which was 4.2% among patients who received conventional anticoagulant therapy 4.2% and
1.8% in those receiving direct oral anticoagulants.*®*’ Different researches show different risk factors such as drugs
used, age, concurrent drug use, dose, and duration of treatment were associated with bleeding complications.l()’“’41 The
risk of bleeding should be an issue of utmost importance. Therefore, these trends should be guided by valid treatment
guidelines to improve clinical outcomes and minimize unwanted complications due to anticoagulant drug overdose.

The limitations of the current review include that there may be data not accessible by our search and therefore
important measurement on INR value might have been missed. In addition, most of the studies done in Ethiopia did not
consider types of anticoagulants, dose, and duration of treatment. Due to these, we did not systematically capture data on
these key parameters which might have been useful for creating better prediction on the quality of anticoagulant therapy.
Finally, most of the studies were conducted at Addis Ababa, Ethiopia, with different methodologies, and different
Clinical and Laboratory Standard guidelines; these may have an impact on the generalizability of the study findings to the
entire country. However, this review provides useful information about the burden of risk factors that contributed to the
development of VTE. Besides, the review provides insight into the problems on the quality of anticoagulants at the
national level to help policymakers to design cost-effective plans and treatment strategies to compact VTE burden and

improve treatment outcomes.

Conclusions

Venous thromboembolism is a major public health problem in Ethiopia with diverse clinical risk factors. Prolonged
immobilization was the most common risk factor noted for VTE followed by acute infection. The quality of antic-
oagulant therapy among patients in Ethiopia is poor; two-thirds of INR values were not in the therapeutic range.
Importantly, there is a high prevalence of bleeding adverse effects among patients in anticoagulant therapy, possibly
due to high event of supra-therapeutic INR range.

Clinicians should always be conscious that patients who have any of the risk factors may develop VTE at any time.
Poor TTR reported in this study calls for efforts to improve the level of anticoagulation control among patients on
anticoagulants in Ethiopia. Institution-based validated protocol and anti-coagulation clinic would be required to scale-up
INR control. In addition, frequent monitoring of INR value is vital to predicting treatment outcomes of patients who

received anticoagulants.

Abbreviations

DMCSH, Debre Markos Comprehensive Specialized Hospital; DVT, deep Vein thrombosis; ICU, intensive care unit;
INR, international normalized ratio, LMWH, low molecular weight heparin; NCD, non-communicable disecases; PE,
pulmonary embolism; UFH, unfractionated heparin; VTE, venous thromboembolism.
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