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Abstract

Background: Venous thromboembolism is the third most common cause of cardiovascular death and is responsible
for more than 3 million deaths annually worldwide. Despite high rates of morbidity and mortality associated with venous
thromboembolism, limited studies have been conducted on in-hospital mortality and its associated factors in Ethiopia,
particularly in study settings.

Objective: To assess in-hospital mortality and associated factors among patients admitted with venous thromboembolism
at selected public hospitals of Harar town, Eastern Ethiopia, from 10 March 2018 to 8 March 2022.

Methods: A retrospective cohort study design was conducted among 502 patients admitted with venous thromboembolism
at Hiwot Fana Comprehensive Specialized Hospital and Jugal General Hospital using a simple random sampling technique.
Data extraction formats were used to collect data from patient medical record cards. Then data were coded and entered into
EpiData version 3.1 computer programs and exported to SPSS version 26 for analysis. Bivariate and multivariate backward
Cox regression analysis was used to verify the associated factors of in-hospital mortality among venous thromboembolism
patients. A p-value of less than 0.05 at a 95% confidence interval was used to establish a statistically significant association.
Results: A total of 502 patient medical record cards with outcome variables were included in the study. More than half of
the patients 350 (69.7%) were females. Among the 502 patients who were admitted with venous thromboembolism, 8.2%
(95% CI: 5.6—10.6) of patients had in-hospital mortality. DM (AHR =4.28, 95% CI: 1.80—10.15, p=0.001) and unfractionated
heparin duration (AHR=10.26, 95% CI: 2.45-43.01, p=0.001) were statistically significant association with venous
thromboembolism mortality.

Conclusion: Approximately 8.2% of venous thromboembolism patients died in the hospital. Diabetes and heparin were
independently associated with higher mortality. Therefore, it is better to give more attention to the patients co-morbid with
diabetes mellitus and for unfractionated heparin treatment duration to reduce venous thromboembolism mortality.
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symptoms show, the degree or severity of the thrombosis or
embolism also determines the size and extent of the ensu-
ing occlusion, the presence and patency of any collateral
veins, and the presence of inflammation.® A typical and
potentially fatal venous thromboembolic condition is PE,*
and in this case, a thrombus from a deep leg or pelvic vein
obstructs one or more pulmonary arteries, reducing blood
flow and increasing pressure in the right ventricle.’ PE may
be asymptomatic or manifest with recognizable symptoms
including tachycardia, dyspnea, chest discomfort, hypox-
emia, and shock that are nonspecific and occur in several
other illnesses, such as acute myocardial infarction (MI),
congestive heart failure, or pneumonia.® Three broad cate-
gories, known as “Virchow’s triad,” can be used to catego-
rize risk factors for VTE: those that increase venous stasis,
those that promote blood hypercoagulability, and those that
promote endothelial injury or inflammation.” Increasing
age, prolonged immobility, malignancy, major surgery,
multiple trauma, prior VTE, and chronic heart failure have
all been shown to be risk factors for VTE.?

The cornerstone of treating VTE is anticoagulant therapy.
Two stages comprise such a treatment: Rapid initial anticoagu-
lation is used to reduce the risk of thrombus extension and fatal
PE, while extended anticoagulation is used to prevent recurrent
VTE and lower the risk of postphlebitis syndrome.’ Due to its
convenience of administration (once daily vs 2-3 times daily)
and lower risk of DVT, LMWH is recommended for unfrac-
tionated heparin (UFH). UFH is utilized in patients with low
glomerular filtration rate; the prophylactic dosage is typically
5000units administered subcutaneously twice or three times
per day.! Unfractionated heparin is given as an initial bolus
dose followed by a continuous infusion starting after throm-
bolysis has been examined in combination with the currently
approved thrombolytic regimens for the treatment of acute
PE.'” Acute DVT is treated for 5-7days as an inpatient in an
Ethiopian hospital.!" A weight-based parenteral anticoagulant
is started at first. Due to cost and availability, UFH is typically
preferred to low-molecular-weight heparin-like enoxaparin
(except in specified cases). The only regularly obtainable oral
anticoagulant, warfarin, will be added to the parenteral regi-
men after 24-48hours. When the international normalization
ratio (INR) falls within the advised limits of 23, the parenteral
regimen will be stopped for the remaining 5-7 days.'?

VTE is the third most common cause of cardiovascular
death, following acute coronary artery disease and stroke,
and is responsible for more than 3 million deaths per year
worldwide.'® VTE represents a major public health problem
that affects 350,000-600,000 Americans annually. Estimates
vary widely, but the overall annual prevalence was increas-
ing.'"* A modeling study estimated 370,000 deaths annually
in Europe, with 7% diagnosed ante mortem, 34% sudden
fatal PE not diagnosed ante mortem, and 59% following
undiagnosed PE.!S The prevalence of DVT varied between
2.4% and 9.6% in postoperative patients and the prevalence
of VTE and associated mortality were high following

surgery and in pregnant and postpartum women in Africa.'®
Symptomatic VTE is associated with extended duration of
inpatient stays and high (10%—15%) fatality rates.!” It is a
serious condition with an incidence of 10%—30% of people
dying within 1 month of diagnosis and one-half of them have
long-term complications. The mortality rate is high, hospi-
talizations are frequent and associated with worse outcomes
with high use healthcare costs.'® Around the world, thrombo-
sis-related disorders account for one in four fatalities.!® The
United States of America and Europe account for the major-
ity of global and regional statistics on VT-related deaths and
impairments. Every year, more than 2 million people in the
USA alone suffer from DVT.?

According to a study done in Addis Ababa, 95% of patients
had lower limb DVT and 5% had upper limb DVT, indicating
that VTE, particularly DVT is common in Ethiopia.?! Therefore,
given the increasing prevalence of several of the known risk
factors, such as old age, immobility, surgery, and obesity, VTE
is a serious and growing public health concern. Yet, until
recently, this condition has received little attention from the
public health community. Despite, the high rate of poor treat-
ment outcomes of VTE, limited studies have been conducted
regarding the assessment of treatment outcomes and associated
factors with VTE in our country, particularly in the eastern part
of Ethiopia. So the current study aimed to assess in-hospital
mortality and its associated factors among patients admitted
with VTE at public hospitals of Harar town, Eastern Ethiopia
from 10 March 2018 to 8 March 2022.

Materials and methods

Study design, area, and period

A retrospective cohort study was conducted at Hiwot Fana
Comprehensive Specialized Hospital (HFCSH) and Jugal
General Hospital (JGH), Harar town, Eastern Ethiopia,
which is located 526 km from Addis Ababa the capital city of
Ethiopia. Harari regional state is one of the 10 states in
Ethiopia, and it has a total population of 226,000 of those
114,000 are males, and the remaining are females.?> This
region is bounded by east, west, north, and south by the
Oromia regional state.?> There are 1 federal police, 2 public,
and 2 private hospitals, 8 health centers (4 urban and 4 rural),
24 health posts, and 10 nonprofit clinics in this region.?* One
of the public hospitals is HFCSH, which is a teaching hospi-
tal of Haramaya University and serves as a referral hospital
for the entire Eastern part of Ethiopia including Eastern
Oromia, Dire Dawa City Administration, Somali Regional
State, and Harari Regional State. In both hospitals, there are
different wards and clinics, including an internal medicine
(medical) ward, surgery ward, pediatric ward, gynecology
and obstetrics ward, antenatal clinic, dental clinic, tuberculo-
sis clinic, anti-retroviral therapy clinic, dermatology clinic,
and an ophthalmologic clinic. This study was conducted
from 10 March 2022 to 8 April 2022.



Abraham et al.

( A total of 1040 cases retrieved )

704 cases from HFCSH

336 cases from JGH

By using SRS and considering proportion for each hospital >

from medical ward of

340 cases were selected
HFCSH

L

162 cases were selected
from medical ward of
JGH

=

< A total of 502 cases were included in the study

-

Figure |. Sampling procedure of patients with VTE at the medical ward of HFCSH and JGH, Harar, eastern Ethiopia, 2022 (n=502).

Study population

All patient medical records at HFCSH and JGH who were
diagnosed with VTE represented the source population.
Patients with a diagnosis of VTE were admitted to HFCSH
and JGH who fulfilled the inclusion criteria of the study dur-
ing the study period from 10 March 2018 to 8 March 2022,
were the study population.

Eligibility criteria
Inclusion criteria

o All medical record cards of patients aged =18 years
old admitted with proven VTE, treated with an antico-
agulant, and admitted to medical wards of HFCSH and
JGH during the study period from 10 March 2018 to 8
March 2022, were included. An established DVT diag-
nosis confirmed by leg veins Doppler Ultrasound and
PE diagnosis confirmed by CT scan of the chest, or
echocardiography result in the patient chart were
included.

Exclusion criteria

e Those medical record cards with incomplete informa-
tion on treatment and patients with unknown treat-
ment outcomes (referred and self-discharged) were
excluded.

e Patient’s medical record cards that started anticoagu-
lants for the prophylaxis purpose were excluded from
the study.

Sample size determination and sampling
procedures

To determine the sample size for this study, the outcome
variable and factors that were significantly associated with
the outcome variable were considered. The sample size for
specific objectives was calculated separately by adding
10% contingency and the one with the largest number was
considered for this study.!*?527 Among the calculated
sample, 502 was the largest, and considered as the final
sample size.

Medical record cards of patients admitted with VTE at the
medical wards of HFCSH and JGH between 10 March 2018
and 8 March 2022 were reviewed and identified from the
patient registration book. Then patient’s medical record card
numbers were registered and entered into a computer pro-
gram (Microsoft Excel). Finally, the study unit was selected
using the proportionally allocated simple random sampling
technique (lottery method) (Figure 1).

Data collection tool, collectors, and procedure

The data abstraction sheet was prepared by reviewing previ-
ous studies in consideration of the objective of this study.?>?%
32 The data collection tool contains two subsections; the first
section contains the sociodemographic (age, sex, and resi-
dence) of the patients while, the second section contains
clinical characteristics, laboratory findings, medications
given to the patient, and outcomes of treatment. Data were
collected from the medical record cards of the patients using
a data abstraction sheet by six pharmacists.
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Variables of the study
Dependent variable

e In-hospital mortality.

Independent variable

e Sociodemographic characteristics of the patients (age,
sex, and residence)

e Comorbidity: TB, MI, CHF, CKD, DM, PVD, stroke,
anemia, liver disease, cancer

e Clinical characteristics: Lower limb amputation,
BMI, surgery, pregnancy

e Laboratory findings (CBC and D-dimer)

e Medication prescribed (name of the drug, dose, route,
frequency of administration, and duration).

Operational definitions.

Hospital death was defined as patients who died during a
hospitalization episode, independent of the death cause.*

Bleeding is defined as clinical status, laboratory, and/or
imaging evidence of bleeding from internal or external body
as a result of anticoagulant therapy.>*

Comorbidity the presence of one or more additional con-
comitant diseases or disorders co-occurring with DVT.!3

Improved VTE adequate progress is being made toward
achieving the prevention of the extension and recurrence of
thrombosis at this point.

Data quality control

To maintain the quality of data the following strategies were
applied: data collection tool was developed by reviewing
related studies. Then pretest was done on 5% of the calcu-
lated sample size at Dil Chora Referral Hospital (other than
the study cite) to ensure clarity, avoidance of ambiguity,
comprehensiveness, and content uniformity of the data col-
lection tool. Before beginning the data collection process,
data collectors were given half-day training on the impor-
tance, objectives, and method of data collection by the prin-
cipal investigator.

Data processing and analysis

Data were coded and entered into EpiData version 3.1 com-
puter programs (a global privately-owned company special-
ized in innovation outsourcing, dedicated to providing software
development and software design services, application mod-
ernization, robotic process automation, machine learning and
big data). Then exported to Stastical Package for Soscial
Science (SPSS) version 26 for analysis which is manufactured
by International Business Machines Corporation a an American
multinational technology company headquartered in Armonk,
New York. Descriptive statistics were conducted by using fre-
quencies and cross-tabulation. For the purpose of analysis, the
outcome variable was classified as improved and died. Then,

Table |. Baseline sociodemographic characteristics of patients
with VTE at the medical wards of HFCSH and JGH, Harar,
eastern Ethiopia, 2022.

Variables Settings Total
(n (%))

HFCSH (n (%)) JGH (n (%))
Sex
Male 108 (21.5) 44 (8.8) 152 (30.3)
Female 232 (46.2) 118 (23.5) 350 (69.7)
Age (years)
18-34 143 (28.5) 84 (16.7) 227 (45.2)
35-50 96 (19.1) 33 (6.6) 129 (25.7)
>50 101 (20.1) 45 (9.0) 146 (29.1)
Residence
Rural 100 (19.9) 21 (4.2) 121 (24.1)
Urban 240 (47.8) 141 (28.1) 381 (75.9)

HFCSH: Hiwot Fana comprehensive specialized hospital; JGH: Jugal
general hospital.

Kaplan—Meier survival analysis method was used to predict
the probability of death over follow-up time. Cox regression
was used to identify factors associated with in-hospital mortal-
ity. Variables with p =< 0.25 were considered as cut-off points to
select candidate variables in binary Cox regression.
Multivariable Cox regression with a backward stepwise
approach was used to identify factors associated with VTE
mortality. Variables with a p-value of less than or equal to 0.05
were declared significantly associated with in-hospital mortal-
ity in multivariable Cox regression analysis. The adjusted haz-
ards ratio (HR) with a 95% confidence interval (CI) was used
to express the association between the in-hospital mortality and
the independent variables.

Results

Sociodemographic characteristics of patients

This study included 502 patients. Of these, 350 (69.7%)
were females. The patients’ ages ranged from 18 to 85 years,
with a mean = SD of 39.72 * 19.48 years. Less than half of
the patients 227 (45.2%) were between the ages of 18 and
34years. Among the total study participants, three-fourths
(75.9%) were urban residents (Table 1).

Clinical characteristics and laboratory results of
VTE patients

As shown in Table 2, of 502 patients, 496 (98.8%) were admit-
ted with DVT, while the others were admitted with PE (1.2%)
as a result of DVT complication, which was confirmed by
CT-scan. About 461 (91.8%) patients were found to have uni-
lateral thrombosis, and only 41 (8.2%) patients had combined
involvement of bilateral VTE. This study also showed that
496 (98.8%) patients had lower extremity involvement. The
majority of Doppler ultrasonography examinations proved
DVT cases 271 (54.7%) were proximal. Out of the 502 patients
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Table 2. Baseline clinical characteristics of patients with VTE at
the medical wards of HFCSH and JGH, Harar, eastern Ethiopia,
2022.

Table 3. Baseline laboratory tests and other data during hospital
stay of patients with VTE at the medical wards of HFCSH and
JGH, Harar, eastern Ethiopia, 2022.

Variables Settings Total (n
HFCSH (n (%)) JGH (n (%)) &)

VTE manifestations

DVT 335 (66.7) 161 (32.1) 496 (98.8)

PE 5(1.0) 1 (0.2) 6(1.2)

VTE types

Unilateral 308 (61.4) 153 (30.5) 461 (91.8)

Bilateral 32 (6.4) 9(1.8) 41 (8.2)

Site of VTE

Upper extremity DVT 5(1.0) 1 (0.2) 6(1.2)

Lower extremity DVT 335 (66.7) 161 (32.1) 496 (98.8)

Anatomic location of DVT

Proximal 176 (35.5) 95 (19.2) 271 (54.7)

Distal 27 (5.4) 11 (2.2) 38 (7.6)

Proximal and distal 132 (26.7) 55(11.0) 187 (37.7)

Lower-limb extremity

Right leg 99 (20.0) 56 (11.3) 155(31.3)

Left leg 195 (39.3) 89 (17.9) 284 (57.3)

Both leg 41 (8.3) 16 (3.2) 57 (11.5)

Pain

Yes 334 (66.5) 160 (31.9) 494 (98.4)

No 6(1.2) 2 (0.4) 8 (1.6)

Swelling

Yes 332 (66.1) 160 (31.9) 492 (98.0)

No 8 (1.6) 2 (0.4) 10 (2.0)

Pitting edema

Yes 68 (13.5) 37 (74) 105 (20.9)

No 272 (54.2) 125 (24.9) 397 (79.1)

Skin discoloration

Yes 8 (1.6) 4(0.8) 12 (2.4)

No 332 (66.1) 158 (31.5) 490 (97.6)

HFCSH: Hiwot Fana comprehensive specialized hospital; JGH: Jugal
general hospital; DVT: deep venous thrombosis; VTE: venous thrombo-
embolism.

with VTE, 284 (57.3%) had involvement of the left lower-
limb extremities. Regarding clinical presentation, about 98.4%
of patients presented with pain, and 98.0% of them had swell-
ing with the affected limbs on admission. Regarding the coag-
ulation profile, the Mean = SD result of activated partial
thromboplastin time (aPTT) was 38.93 = 20.120s at baseline
and INR was 1.834 = 0.617 at baseline (Table 3).

VTE risk assessment and comorbidity among VTE
patients

The majority of study participants (92%) presented with
known risk factors. Prolonged immobilization accounted for
227 (45.2%) of the VTE risk assessment in the study popula-
tion. Combined major medical conditions such as metabolic
diseases, endocrine diseases, respiratory diseases, acute

Variables Mean + SD
Hemoglobin (g/dl) 10.94 = 2.409
Hematocrit (percentage) 32.31 £7.458
Platelet, X 109/L 358.21 = 112.496
aPTT (seconds) at baseline 38.93 +£20.120
INR at baseline 1.834+£0.617
Serum creatinine (mmol/L) 0.684 = 0.241
Length of hospital stay (days) 9.07 =4.191

HFCSH: Hiwot Fana comprehensive specialized hospital; JGH: Jugal
general hospital; DVT: deep venous thrombosis; VTE: venous thrombo-
embolism.

Table 4. Risk factors of venous thromboembolism among
patients admitted at medical wards of HFCSH and JGH, Harar,
eastern Ethiopia, 2022 (n=462).

Specific risk factors Frequency (%)

Presence of risk factors 462 (92.0)
Prolonged immobility 227 (45.2)
Pregnancy 48 (9.6)
Postpartum period 95 (18.9)
Surgery 31 (6.2)
Active cancer 18 (3.6)
Recurrent VTE 90 (17.9)
Oral contraceptive use 18 (3.6)
Medical conditions 115 (22.9)
Number of risk factors

| 286 (61.9)
2 171 (37.0)
=3 5(1.1)

HFCSH: Hiwot Fana comprehensive specialized hospital; JGH: Jugal
general hospital.

infectious disease, and inflammatory conditions (arthritis),
were presented in 115 (22.9%) of the patients. In terms of the
burden of risk factors among study participants, the majority
of patients 286 (61.9%) had only one risk factor for VTE
(Table 4). In addition, more than half study participants 336
(66.9%) had comorbidities. Anemia accounted for 124
(24.7%) of the VTE comorbidity in the study population
(Table 5).

Medications prescribed for VTE patients and
duration of anticoagulant therapy for hospitalized
VTE patients

The majority 485 (96.6%) of study participants were
administered unfractionated heparin during their admis-
sion, warfarin was prescribed for 471 (93.8%) and of
which around 17 (3.4%) patients were treated with LWMH
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Table 5. Comorbidity presenting with VTE among patients at
the medical ward of HFCSH and JGH, Harar, eastern Ethiopia,
2022 (n=336).

Table 7. In-hospital medications used among patients with VTE
at the medical ward of HFCSH and JGH, Harar, eastern Ethiopia,
2022 (n=502).

Types of comorbidities Frequency (%)

Drugs used for treatment Frequency (%)

Presence of comorbidity 336 (66.9)
Anemia 124 (24.7)
Cancer 18 (3.6)
CHF 53 (10.6)
DM 49 (9.8)
Myocardial infarction 39 (7.8)
B 37 (7.4)
Others* 149 (29.7)
Number of comorbidity

| 226 (45.0)
2 9l (18.1)
=3 19 (3.8)

HFCSH: Hiwot Fana comprehensive specialized hospital; JGH: Jugal
general hospital.
*Chronic lung diseases, hypertension, and acute infectious disease.

Table 6. Duration of anticoagulant therapy among patients with
VTE at the medical ward of HFCSH and JGH, Harar, eastern
Ethiopia, 2022.

Anticoagulant  Settings Total (n (%))
duration

HFCSH (n (%))  JGH (n (%))
Heparin
<5days 18 (3.7) 4(0.8) 22 (4.5)
5-10days 309 (63.7) 154 (31.8) 463 (95.5)
Warfarin
30days 231 (49.0) 107 (22.7) 338 (71.8)
>30days 88 (18.7) 45 (9.6) 133 (28.2)
Enoxaparin
<5days 1 (5.9) 1 (5.9) 2(11.8)
5—10days 12 (70.6) 3(17.6) 15 (88.2)

HFCSH: Hiwot Fana comprehensive specialized hospital; JGH: Jugal
general hospital.

(enoxaparin). Co-administered drugs were prescribed for
more than half (66.7%) of patients who were taking iron
products (Table 6). Besides, the majority of study partici-
pants 463 (95.5%) took heparin for 5-10days, while
around 28.2% of study participants took warfarin for more
than 30 days (Table 7).

In-hospital mortality and overall survival rate of
VTE patients

The finding of this study showed that the overall in-hospital
mortality was 8.2% (Figure 2). The study samples were fol-
lowed for a minimum of 1day and a maximum of 20days
with an estimated mean survival time of 9.415 (95% CI:
7.99-10.83) days and an estimated median survival time

Heparin 485 (96.6)
Warfarin 471 (93.8)
Enoxaparin 17 3.4)
Iron products 123 (24.5)
Chemotherapy 18 (3.6)
Cardiovascular drugs 77 (15.3)
Antidiabetic 49 (9.8)
Anti-TB 37 (7.4)
Analgesics 192 (38.2)
Other drugs* 149 (29.7)

HFCSH: Hiwot Fana comprehensive specialized hospital; JGH: Jugal
general hospital.
*Antibiotics, vitamins and minerals, diuretics, and antidepressants.

O Improved
@ Death

91.8%

Figure 2. In-hospital mortality among patients with VTE at the
medical ward of HFCSH and JGH, Harar, eastern Ethiopia, 2022.

was 9.00 (95% CI: 7.74—-10.25) days. The survival probabil-
ity was highest in the first days of follow-up after a VTE
was diagnosed, and then it relatively decreased as the fol-
low-up time increased (Figure 3). The cumulative survival
time to VTE mortality was lower for patients with diabetes
comorbidity (Figure 4) and heparin duration of 5-10days
(Figure 5).

Factors associated with in-hospital mortality

In the bi-variable Cox regression analysis, five variables
(cancer, DM, Pitting edema, prolonged immobility, and hep-
arin duration) were identified for further analyzing predic-
tors of mortality at p < 0.25. The multivariate Cox regression
analysis showed just two factors as linked with mortality.
Diabetes mellitus (AHR=4.28, 95% CI. 1.80-10.15,
p=0.001) and heparin duration (AHR=10.26, 95% CI:
2.45-43.01, p=0.001) (Table 8).
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Figure 3. Overall Kaplan—Meier estimation of survival functions
of VTE patients in HFCSH and Jugal General Hospital, eastern
Ethiopia, 2022.
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Figure 4. Survival function estimates of cumulative incidence of
VTE mortality event for diabetes comorbidity.

Discussion

The finding of this study showed that the overall in-hospital
mortality was 8.2%. Diabetes and heparin were indepen-
dently associated with higher mortality.

The magnitude of in-hospital mortality was 8.2% (95%
CI: 5.6-10.6). This finding was lower than studies done in
Korea (24.6%)* and in Denmark (40%).3* However, higher
than another study conducted at hospitals in China (2.1%),%’
and Saudi Arabia (1.9%).*® This contradiction might be due
to differences in the care given in each setting, the nature of
the study design (prospective), comorbidities, complica-
tions, and treatment approaches. Besides, mortality after
VTE varies with advanced age, cardiovascular disease,
underlying cancer, recurrent VTE, or other medical condi-
tions representing important predictors of mortality.>

The rate of in-hospital mortality in patients comorbid with
diabetes mellitus was 4.28 times more than those patients
without Diabetes mellitus. This was comparable with the
study done in Ethiopia at Jimma and Addis Ababa (8.04%)."3

Survival Functions
10 Heparin
duration

1< 5 days
—15.10 days

Cum Survival

00 500 1000 15.00 2000

time to death

Figure 5. Survival function estimates of cumulative incidence of
VTE mortality event for Heparin duration.

However, this was higher as compared to studies done in
Germany (1.21%)* and Sweden (1.49%).%° The association
between vascular complications from diabetes and decreased
peripheral circulation results in distal ischemia. Theoretically,
hyperglycemia contributes to elevated coagulation factors,
impaired fibrinolysis, and increased likelihood of thrombosis.
Also, high plasma glucose levels increase oxidative stress,
which in turn increases gene transcription of coagulation fac-
tors, degrade the glycocalyx layer of the endothelial wall,
which releases coagulation factors and stimulates the coagu-
lation cascade, and increase glycation of proteins involved in
coagulation and fibrinolysis, shifting their activity toward a
procoagulant state.*! These pathophysiologic conditions
might challenge the anticoagulant treatment outcomes impli-
cating appropriate glucose control is important.

The hazards of in-hospital mortality were 10.26 times more
likely among patients taking unfractionated heparin for
5-10days than those <5 days. This was consistent with a study
done in the USA (6.7%).%° However, it was higher than another
study done in Michigan (2.1%).* The timing of initial hep-
arinization and achieving therapeutic anticoagulation relate to
mortality. Rapid initiation of treatment helps to curb fibrin clot
formation and augment the body’s fibrinolytic response,
thereby reducing symptoms and risk of further thrombus for-
mation or progression to PE. Heparin is not thrombolytic, but
rather it prevents clot propagation and recurrent VTE.? The
short-course regimen has obvious appeal, reducing hospital
stay and the risk of heparin-induced thrombocytopenia (HIT).
Although a shorter course of treatment can be recommended
for most patients with VTE, this may not be appropriate in
cases of extensive iliofemoral vein thrombosis or major PE.*3

Conclusion and recommendation

This study found that nearly 8.2% of patients with VTE had
in-hospital mortality. Diabetes and heparin were indepen-
dently associated with higher mortality. Therefore, it is better
to give more attention to the comorbid with diabetes mellitus
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Table 8. Bivariate and multivariate Cox regression analysis of factors associated with in-hospital mortality among hospitalized VTE

patients at HFSUH and Jugal General Hospital, eastern Ethiopia, 2022.

Variable Category Died Improved CHR (95% Cl) p-Value AHR (95% Cl) p-Value
Cancer Yes 6 12 0.577 (0.238-1.403) 0.225 0.378 (0.118-1.210) 0.101
No 35 449 | I | |
DM Yes 10 39 4.11 (1.80-9.39) 0.001 4.28 (1.80-10.15) 0.001
No 31 422 | I | |
Pitting Yes 12 93 0.587 (0.281-1.22) 0.156 0.505 (0.221-1.154) 0.105
edema No 29 368 I | I I
Prolonged Yes 32 195 1.85 (0.800—4.298) 0.150 2.42 (0.810-7.245) 0.113
immobility No 266 | | | |
Heparin <5days 3 19 | I | |
duration 5-10days 36 427 0.132 (0.033-0.519) 0.004 10.26 (2.45—43.01) 0.001

Bold: significant association

and to unfractionated heparin treatment duration to reduce the
mortality of these populations. Moreover, researchers strongly
recommended doing further studies on VTE treatment out-
comes and associated factors of VTE in Ethiopia because
there are only a few published studies in the country.

Strength and limitation of the study

The main strength of this study was being the first research that
reported the treatment outcomes and associated factors of VTE
in the two large centers in the study area. This study included a
relatively large sample size compared with other studies that
assessed VTE treatment outcomes. Due to the retrospective
nature of the data, we were unable to assess VTE complica-
tions (bleeding) and behavioral factors (smoking, alcohol use,
and medication adherence) reported directly by the patient that
might influence the direction of the treatment outcomes.
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