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ABSTRACT

Background: Thrombosis and hypercoagulable states are complications that can arise in COVID-19 and heart failure
patients. This occurs due to a cytokine reaction, leading to the activation and increase of coagulation factors. This condition
can lead to complications such as DVT, VTE, and PE, which will increase the severity and mortality of the patient's disease.
Anticoagulants are one of the effective therapies to prevent and treat various types of thromboembolic diseases. Heparin and
enoxaparin are commonly used anticoagulants in hospitals.

Objective: This study aimed to determine whether the use of anticoagulants was associated with the mortality rate in
COVID-19 patients diagnosed with heart failure.

Methods: This study was conducted using a cross-sectional analytic design. The sample consisted of 71 patients, including
51 who used enoxaparin, 15 who used heparin, and 5 who used a combination of both. After the data was obtained, it was
then processed and presented in tabular form.

Results: While initial findings suggested that enoxaparin use was associated with lower mortality rates compared to heparin
or a combination of both, subsequent analysis revealed no statistically significant difference in mortality rates among patients
receiving enoxaparin, heparin, or a combination (p-value = 0,191).

Conclusion: There was no significant difference in mortality rates between patients given enoxaparin, heparin, or a

combination.
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INTRODUCTION

COVID-19 is an infectious disease caused by the
SARS-CoV-2 virus. This virus originated in China and
spread rapidly to various countries and on March 2, 2020 it
spread throughout Indonesia *. Data from WHO on April 29,
2022 showed that there were 6,049,876 established cases
and 156,438 deaths due to COVID-19 in Indonesia. Based
on the Our World in Data report, the death rate in Indonesia
until March 17, 2022 reached 2.58%, placing Indonesia in
the second highest rank in Southeast Asia.'?

COVID-19 depending on its severity has various
clinical symptoms. Confirmed cases are categorized into
several groups. The first group includes individuals who test
positive for COVID-19 nucleic acid but show no symptoms,
clinical signs, or abnormalities in chest imaging. The second
group consists of patients with mild symptoms, such as
signs of acute upper respiratory tract infection or
gastrointestinal issues. The next category involves moderate
pneumonia, characterized by frequent fever and coughing,
but without noticeable hypoxemia, and chest CT scans
showing lesions. More severe cases include those with
pneumonia accompanied by hypoxemia (SpO2 <92%) and
critical conditions such as acute respiratory distress
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syndrome (ARDS), which may lead to complications.
Although SARS-CoV-2 attacks the lungs, damage to the
vascular endothelium has been found in other organs. One
of these complications is heart failure.?

Heart failure is a pathological condition characterized
by the inability of the heart to pump blood to meet the
metabolic needs of the tissue.* One study by Zhou et al.
found that as many as 23% of COVID-19 patients had
complications of heart failure.> This high prevalence is
partly due to the release of cytokines that cause endothelial
dysfunction and the formation of microthrombi that can
damage the endocardium. In addition to being a
complication, heart failure can also be a condition that
already exists before the patient is infected with SARS-
CoV-2. In a study by Bashir et al., as many as 4.9% to 13%
of COVID-19 patients heart failure. Patients with heart
failure comorbid tend to have a poor prognosis and a higher
risk of death than patients without comorbid heart failure.®

Thromboembolic event such as VTE, DVT, and PE are
complications that occur in COVID-19 patients and heart
failure patients. Based on the results of a study by Cheng et
al., among COVID-19 patients treated in intensive care
units, the incidence of thromboembolic complications was
reported to be as high as 69%." Meanwhile, in the study by
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Xu et al. the incidence of VTE and PE 1.57 and 2 times
higher in patients with heart failure than in patients without
heart failure. This increased risk can be attributed to several
mechanisms, such as blood stasis due to enlargement of the
heart chamber, decreased myocardial contractility, increased
plasma viscosity and coagulability, and endothelial .2

Based on guidelines from the International Society on
Thrombosis and Hemostasis (ISTH) and the National
Institutes of Health (NIH), the use of anticoagulants is
recommend for most hospitalized COVID-19 patients unless
they have contraindications. Anticoagulants are a type of
drug used to reduce the risk of blood clots. Blood clots are
masses formed from platelets and fibrin to stop bleeding.
This drug works by preventing or destroying blood clots in
the blood vessels.” This therapy is useful for preventing
thromboembolic ~ complications,  improving  patient
prognosis, reducing the risk of intensive care, and reducing
mortality.’® Some anticoagulants that are often used are
Low Molecular Weight Heparin (LMWH) such as
enoxaparin and Unfractionated Heparin (UFH) such as
heparin.**

Enoxaparin and heparin are anticoagulants that work
through antithrombin activity. The difference between the
two anticoagulants is the ability to inhibit factor Xa and
thrombin, size and structure, and the location of their
elimination. The enoxaparin complex binds factor Xa and
catalyzes its inactivation so that enoxaparin shows higher
activity against factor Xa and Factor Illa. Not only that,
enoxaparin also binds less to platelets and has a weaker
affinity for endothelial cells and von Willebrand factor.
Therefore, enoxaparin has fewer bleeding complications
than heparin.*? Enoxaparin also has smaller structure and
lower molecular weight than heparin. This small structure

Table 1.Characteristics of the Samples

cause enoxaparin to have higher bioavailability, longer half-
life, and better access to cell receptors.”® Although
enoxaparin has a lower risk of bleeding and superior
efficacy, heparin is the main choice for patients with chronic
kidney disease (CKD). This because heparin has higher
efficacy and safety because it will be metabolized and
eliminated by the liver. Meanwhile, enoxaparin requires
dose adjustment when given to patients with CKD because
it is eliminated through the kidneys.**

MATERIALS AND METHODS

This research employs an observational study design
with an analytical cross-sectional approach. The samples
were obtained through total sampling of medical records
from inpatient COVID-19 patients diagnosed with heart
failure at Prof. Dr. IGNG Ngoerah Hospital during the
2021-2022 period. The study was carried out from April
2024 to December 2024 and received ethical approval from
the Research Ethics Committee of the Faculty of Medicine,
Udayana University, under protocol number
2024.01.1.0113. Data collected were reviewed for
completeness and assessed based on inclusion and exclusion
criteria. Subsequently, the data were processed using the
SPSS software for analysis. The statistical method applied
was the chi-square test, with results presented in crosstab
format.

RESULTS
Based on the inclusion and exclusion criteria there are

71 samples. The sample characteristics will be presented in
Table 1.

Patient Characteristic

Total (%)

Gender

Male

Female

Age Group

<40 years

40-49 years

50-59 years

60-69 years

>70 years

Length Of Stay

> 10 days

< 10 days
COVID-19 Severity
Severe symptom
Moderate symptom
Comorbid
Hypertension
Diabetes mellitus

http://ojs.unud.ac.id/index.php/eum
doi:10.24843.MU.2025.V15.i1.P09

43 (60,56%)
28 (39,44%)

5 (7,04%)
6 (8,45%)
14 (19.72%)
22 (30.99%)
24 (33.80%)

33 (46,48)
38 (53,52)

62 (87,32%)
9 (12,68%)

42 (59,15%)
25 (35,21%)

Page 49



Anemia

Obesity type |
Obesity type 1l
CAD

Atrial fibrillation
Atrial flutter
STEMI
NSTEMI
Myocardial infarct
COPD

Asthma

CKD

Outcome
Survivor

Non survivor
Cause Of Death

| Putu Dharma Yudal, | Made Putra Swi Antara2, Luh Oliva
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7 (9,86%)
17 (23,94%)
4 (5,63%)
27 (38,03%)
16 (22,53%)
1 (1,4%)
4 (5,63%)
3 (4,22%)
1 (1,4%)
5 (7.04%)
2 (2,81%)
29 (40,84%)

33 (46,5%)
38 (53,5%)

ARDS 15 (21,12%)
Pneumonia 3 (4,22%)
Cardiogenic shock 6 (8,45%)
Sepsis shock 10 (14,09%)
Pulmonary embolism 2 (2,81%)
Cardiac arrest 2 (2,81%)

From Table 2, there was no significant relationship
between the type of anticoagulant and the mortality rate of
the sample with p-value = 0.191. It was also found that the
mortality rate of patients given anticoagulants in the form of

enoxaparin (n = 24, 47.1%) was lower than the mortality
rate of patients given heparin (n = 10, 66.7%) or patients
given enoxaparin and heparin (n = 4, 80%).

Table 2. Effects of the Type of Anticoagulant to the Mortality Rate
Outcome
Type of Survivor Non-
- Survivor  Total p
Anticoagulant
People People
(%) (%)
Heparin 5 10 15
(33,3%) (66,7%) (100%)
Enoxaparin 27 24 o1
(52,9%) (47,1%) (100%) 0,191
Enoxaparin + 1 4 5
Heparin (20%) (80%)  (100%)
Total 33 38 71
(46,5%) (53,5%) (100%)

DISCUSSION

One of the main mechanisms that worsens the
condition of COVID-19 patients is the formation of blood
clots or thrombosis. This virus triggers an excessive
inflammatory response in the body, which can damage
blood vessels and disrupt the blood clotting system. This
response can increase blood clotting factors, such as factor
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VIl and von Willebrand, as well as damage to the
endothelial lining that worsen this condition. Blood clots
have the potential to lead to a range of severe complications,
including stroke, heart attacks, ischemia, DVT, or PE.
Research by Nahum et al., revealed that individuals with
COVID-19 undergoing treatment in intensive care units
faced an elevated risk of developing thrombotic events,
reaching as high as 69%."
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In addition to COVID-19, patients with heart failure
also have a high risk of thrombosis. A study conducted at
the San Paolo Heart Institute during the period 2000 to
2006, found that around 39% of patients in the study
experienced thromboembolism, and in most cases,
thromboembolism was the main cause or one of the risk
factors for death. The most common type of blood clot
found was pulmonary embolism, which occurred in around
23% of all cases of death from heart failure in the study. The
researchers suspect that one of the reasons why patients with
heart failure are more susceptible to blood clots is because
of the much higher production of tissue factor than healthy
people when examined.®

Anticoagulants are one of the main therapies for
treating various types of thromboembolic diseases. In a
study by Hi et al., patients who did not receive anticoagulant
therapy experienced a 4.2 times higher mortality rate
compared to those who did. This indicates that
administering anticoagulants to COVID-19 patients with
cardiovascular conditions can help minimize
thromboembolic  complications and reduce patient
mortality.*’

In Table 2, there was no significant relationship
between the type of anticoagulant and the mortality rate of
hospitalized COVID-19 patients who had been diagnosed
with heart failure and received anticoagulants at Prof. Dr.
IGNG Ngoerah Hospital in the period 2021-2022 with a p-
value = 0.191. This is different from the research conducted
by Pawlowski et al. and Rosnarita et al. which states that the
difference in the administration of anticoagulant types in the
form of heparin or enoxaparin in COVID-19 patients has a
significant relationship in reducing patient mortality. The
difference due to the high mortality rate in the sample. This
high mortality rate cause by many factors such as gender,
age, and comorbidities.*®*°

Research conducted by Ningrum & Syahrizal et al.,
elderly patients has higher risk of mortality compared to
younger individuals. With advancing age, the immune
system's response becomes less effective making individuals
more vulnerable to COVID-19 infection and associated
complications, including ARDS and an increased likelihood
of fatal outcomes.?

Research conducted by Ningrum & Syahrizal et al.,
proportion of male COVID-19 patients (57.5%) was greater
than the proportion of female patients (42.5%).%° This result
also simillar to Liu et al. where male patients have a higher
disease severity, ICU admission, mortality, and morbidity
than female patients. The mechanism underlying this
difference in prevalence is thought to be related to higher
expression of the ACE2 enzyme in male individuals, which
is the main receptor for the SARS-CoV-2 virus.?* Men are
also more susceptible to cardiovascular disease due to
unhealthy lifestyles, such as smoking and alcohol.
Meanwhile, women have the hormone estrogen which can
protect and prevent the risk of atherosclerosis by increasing
the high-density lipoprotein ratio.*
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In the study by Suryaputra et al., significant
relationship found between the mortality rate and
comorbidities in COVID-19 patients. The mortality of
patients with comorbidities (76.9%) was higher than the
mortality of patients without comorbidities (23.1%).% This
study supported by other literature stating that comorbidities
such as hypertension, DM, obesity, cardiovascular disease,
and kidney disease are associated with poor prognosis and
death in COVID-19 patients.’

In COVID-19 patients, comorbid hypertension can
increase patient mortality. In China, 23% of hypertension
cases with COVID-19 were reported to have a CFR of 6%.%
In research carried out by Abdillah et al., COVID-19
patients with comorbid hypertension were 5.23 times more
at risk of dying than COVID-19 patients without comorbid
hypertension.”

In COVID-19 patients, comorbid diabetes can increase
patient mortality. 11-58% of all COVID-19 patients suffer
from diabetes with a mortality rate of 8%.%* In a study
conducted by Abdillah et al., diabetes mellitus increased the
risk of mortality by 18.30 times compared to patients
without diabetes mellitus in COVID-19 patients.”®

Research carried out by Mahamat-Saleh et al. revealed
a 12% higher mortality rate among COVID-19 patients with
a BMI of 30 kg/m? or higher compared to those with a BMI
below 30 kg/m2. Additionally, patients with a BMI between
40 and 45 kg/m? were found to have a mortality rate 1.5 to 2
times higher than those with a BMI in the range of 22 to 24
kg/mz. %

Study conducted by Dan et al., revealed a link between
increased troponin levels and the severity as well as
mortality in patients with cardiovascular conditions. Among
187 COVID-19 patients studied, 35% had a prior history of
cardiovascular disease, and 28% of them showed elevated
troponin levels. The mortality rates were 7.6% for patients
without cardiovascular disease and normal troponin levels,
13.3% for those with cardiovascular disease but normal
troponin levels, 37.5% for patients with elevated troponin
but no cardiovascular disease, and 69.4% for those with
both cardiovascular disease and elevated troponin levels.?’

Research conducted by Wang et al., COVID-19
patients with acute Kidney injury had a 5.3 times higher
mortality risk than COVID-19 patients without acute kidney
injury.*® Meanwhile, another research condected by Hakami
et al. showed that acute kidney injury increased the risk of
mortality and a worse prognosis by 3.6-6.8 times compared
to patients without acute kidney injury in COVID-19
patients.2%*°

From table 2 we also found that the mortality rate of
patients given anticoagulants in the form of enoxaparin (n =
24, 47.1%) was lower than the mortality rate of patients
given heparin (n = 10, 66.7%) or patients given enoxaparin
and heparin (n = 4, 80%). This in line with study conducted
by Pawlowski et al. and Rosnarita et al. which stated that
enoxaparin has a lower incidence of death than heparin in
COVID-19 patients. From this study, 38 (29.9%) of 127
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COVID-19 patients died while receiving COVID-19
treatment with 54.5% of patients dying in the heparin group
and 8% in the enoxaparin group. The low mortality in
patients given enoxaparin is related to several factors such
as the higher effectiveness of enoxaparin, the lower risk of
heparin-induced thrombocytopenia (HIT) in patients given
enoxaparin, and the choice of anticoagulant.'®*°

Research conducted by AlLehaibi et al., patients given
enoxaparin had a 53% lower risk of pulmonary embolism
compared to those given heparin. The researchers suspect
that this effectiveness is related to the weight and structure
of the molecule. Heparin has a large structure with an
average molecular weight of 15 to 19 kDa while enoxaparin
has a smaller structure with a molecular weight of 3.0 to 6.5
kDa. The smaller structure cause enoxaparin to have higher
bioavailability, longer half-life, and better access to cell
receptors, thus having better anti-inflammatory effects.*®

One contributing factor to the elevated mortality rate
among patients receiving heparin is the occurrence of HIT.
Research has shown that HIT is less commonly observed in
patients treated with enoxaparin compared to those treated
with heparin. In a researcj conducted by Junqueira et al., the
risk of HIT was 22 cases per 1000 patients for those
administered unfractionated heparin (UFH), whereas it
dropped to 5 cases per 1000 patients for those receiving
enoxaparin.®*

Another contributing factor that can cause higher
mortality rates among patients receiving heparin is the
presence of comorbid kidney disease. Heparin is often the
preferred parenteral anticoagulant for individuals with CKD
due to its superior safety and efficacy profile. In contrast,
enoxaparin requires careful dose adjustments in CKD
patients. This is because heparin is metabolized by the liver,
eliminating the need for dose modifications in advanced
CKD stages (stages four and five). Conversely, low
molecular weight heparin (LMWH) like enoxaparin is
primarily cleared by the kidneys, and failure to adjust the
dose can result in prolonged drug half-life, increased
systemic exposure, and heightened bleeding risk. As a
result, unfractionated heparin (UFH) is typically used for
patients with significantly reduced creatinine clearance or
advanced CKD. This may explain the elevated mortality
rates observed in patients receiving a combination of
heparin and enoxaparin as anticoagulant therapy.™

In addition to the factors that can influence mortality,
there are other factors that do not contribute to differences
in mortality between the use of heparin and enoxaparin.
These include the effectiveness in reducing D-dimer levels
and the bleeding risk associated with each anticoagulant.
According to research from Rosnarita et al., there was no
significant difference between the decrease in D-dimer with
the administration of enoxaparin and heparin anticoagulants
with an average decrease in heparin of 552.8 ng/mL in the
heparin group and 622.6 ng/mL in the enoxaparin group
with a p-value = 0.444. from this study, it was found that the
use of enoxaparin or heparin as a treatment was equally
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effective in reducing D-dimer values in COVID-19 patients.
Another study from Rosnarita et al. found no significant
difference in the risk of bleeding, the risk of major or minor
bleeding. As many as 36.2% of the 127 samples in this
study experienced bleeding events due to the use of
prophylactic anticoagulants. The highest number of
bleedings occurred in the heparin group, which was 40% of
the total patients receiving heparin (22 cases of bleeding
from 55 samples), while in the enoxaparin group the
incidence of bleeding was 33.3% (24 cases from 72
samples) the data was then analyzed and obtained a p value
= 0.372. from this study it was found that the use of
enoxaparin or heparin had the same risk of bleeding.™

This study has limitations in terms of the number of
sample data which is quite small, especially in samples
given heparin anticoagulant which amounted to 15 samples
and those given a combination of heparin and enoxaparin
anticoagulant which amounted to 5 samples. The small
amount of data can produce false results and cause bias. In
addition, there are other factors that can cause bias such as
factors that increase mortality such as age and
comorbidities, and also other factors such as CrCl value and
CKD stage which influence the choice of anticoagulant
used.

CONCLUSION AND RECOMMEDATION

Based on the result there was no significant mortality
difference between the use of enoxaparin, heparin and the
combination of heparin and enoxaparin in hospitalized
COVID-19 patients who had been diagnosed with heart
failure and received anticoagulants at Prof. dr. IGNG
Ngoerah Hospital in the period 2021-2022. These results are
different from other studies, this difference can be caused by
factors that increase mortality such as age, gender, and
comorbidities.

In future studies, it is recommended to increase the
sample size and select patients with fewer comorbidities or
patients with chronic kidney disease at more consistent
stages. This approach is expected to enhance the accuracy
and reliability of the research findings.
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