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Abstract: Acute ischemic stroke spreads from infected individuals, whether they are already
showing symptoms or not. The initial symptom that often appears in infected individuals is fever,
with a body temperature between 38.1 and 39°C. The mechanism of stroke in COVID-19 patients
is caused by an increase in D-Dimer and fibrinogen, which are part of the coagulation pathway.
Coagulation is related to the systemic inflammatory response caused by infection. The purpose of
this study was to understand and further examine the relationship between increased D-Dimer
levels in ischemic stroke patients infected with COVID-19 at Drs. H. Amri Tambunan Regional
Hospital, Deli Serdang Regency. This research method is a retrospective descriptive study using a
cross-sectional research design. This study used secondary data derived from medical records of
COVID-19 patients with ischemic stroke events at Drs. H. Amri Tambunan Regional Hospital,
Deli Serdang Regency. H. Amri Tambunan, Deli Serdang Regency, 2021. The results of the Chi-
square test were 0.239 (P-value >0.05), which means there is no significant relationship between
increased D-Dimer and the incidence of ischemic stroke and hemorrhagic stroke in COVID-19
patients. The conclusion obtained was that there was no significant relationship between increased
D-Dimer and the risk of ischemic stroke in COVID-19 patients.
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INTRODUCTION ischemic stroke is difficult because
Acute ischemic stroke (AIS) has computerized tomography (CT) results may
recently become a common cause of death appear normal in the early stages or in

and disability worldwide. Diagnosis of acute
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patients with mild symptoms, and magnetic
resonance imaging (MRI) is not always
possible. Therefore, many eligible cases
experience delays in receiving intravenous
thrombolysis treatment.!

Coronavirus disease (COVID-19) is an
infection caused by a virus called Severe
Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2). This disease is spread by
infected individuals, whether they are
already showing symptoms or not. The most
common initial symptom in infected
individuals is fever, with body temperatures
reaching between 38.1 and 39°C.%?

In 2020, the World Health
Organization (WHO) declared COVID-19 a
Public Health Emergency of International
Concern. During that year, more than 105
countries reported 114,253 cases of COVID-
19 and 4,000 deaths. SARS-CoV-2 was first
reported in bronchoalveolar lavage fluid
samples from three patients at Jinyintan
Hospital in Wuhan and was confirmed as the
cause of COVID-19 on January 24, 2020.3
Indonesia declared its first COVID-19 case
on March 2, 2020, with both cases identified.
Both cases were linked to contact with a
Japanese citizen who was then living in
Malaysia (Ratcliffe, 2020). Meanwhile, the
first COVID-19 death in Indonesia was
recorded on March 11, 2020 (Indonesian
Ministry of Health, 2020).*

The mechanism of stroke in COVID-
19 patients is caused by increased D-Dimer
and fibrinogen levels, which are part of the
coagulation pathway. Coagulation is related
to the systemic inflammatory response
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caused by infection. This is what causes
arterial thrombosis and venous thrombosis
with paradoxical embolism in stroke
patients. Furthermore, excessive cytokine
release in COVID-19 patients indicates
uncontrolled immune system activation
caused by SARS-CoV infection. Excessive
cytokine release can lead to thrombosis,
plaque rupture, and endothelial injury.>’

According to previous research by
Hilda (2020), of 109 patients analyzed,
14.68% (16 of 109) died within 30 days of
COVID-19. Of these, 93.75% (15 of 16)
patients had elevated D-Dimer levels greater
than 0.63 pg/mL.58

Previous research has shown that D-
dimer levels increase in severe COVID-19
infection. This is likely due to the onset of
cerebrovascular disease, including acute
ischemic stroke, in COVID-19 patients
(Dmytriw et al., 2022; Merkler et al., 2020).
Furthermore, COVID-19 can trigger an
overreaction of cytokines through increased
receptor (ACE 2), leading to
hypercoagulation and an increased incidence
of wvascular thrombosis in COVID-19
patients (Larson et al., 2020).%%1°

Based on this description, it can be
seen that several studies have different
variables than my own. Therefore, I am
interested in conducting this research further
regarding the relationship between elevated
D-Dimer and the incidence of ischemic
stroke in COVID-19 patients with different
variables in 2020 at the DRS H. Amri
Tambunan Regional Hospital, Deli Serdang
Regency.
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METHOD

This is a retrospective descriptive
study using a cross-sectional design. It used
secondary data from the medical records of
COVID-19 patients. The aim was to
determine the relationship between elevated
D-Dimer levels and the incidence of
ischemic stroke at DRS. H. Amri Tambunan
Regional General Hospital, Deli Serdang
Regency, in 2021.

This study was conducted from July

2023 to August 2024 at H. Amri Tambunan
Regional General Hospital, Deli Serdang
Regency. The study population consisted of
data on elevated D-Dimer levels and the
incidence of ischemic stroke in COVID-19
patients recorded in medical records. The
study population consisted of confirmed
COVID-19 patients treated at H. Amri
Tambunan Regional General Hospital, Deli
Serdang Regency, in 2021. The sample in
this study was drawn using the total
sampling method, meaning the sample size
equals the patient population. The sample
consisted of first-time patients diagnosed
with COVID-19 at the H. Amri Tambunan
Regional General Hospital, Deli Serdang
Regency, in 2021.

This study used secondary data as the
data collection technique.In this study, the
secondary data used included medical
records of COVID-19 patients in 2021 at the
H. Amri Tambunan Regional General
Hospital, Deli Serdang Regency. The
collected data were analyzed in two stages:
univariate analysis, which examined one
variable at a time, and bivariate analysis,
which assessed the relationship between two
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variables using the Chi-Square (X?) test. The
analysis process was conducted using SPSS.
For categorical variables, the results were
presented as frequencies and percentages,
displayed in graphs and tables. A p-value of
less than 0.05 was considered statistically
significant, and hypothesis testing was
performed to determine the presence of a
correlation between variables.

RESULT
The sample used in this study

comprised all patients diagnosed with
COVID-19 and complicated by ischemic
stroke. The data used were medical records
from the Neurology Polyclinic at Drs. H.
Amri Tambunan Regional General Hospital,
Deli Serdang Regency, from January 2021 to
December 2021. A total of 1,669 patients
were enrolled, but only 39 met the inclusion
criteria.

This study used univariate analysis to
analyze the characteristics of ischemic
stroke patients at Drs. H. Amri Tambunan
Regional General Hospital, Deli Serdang
Regency, and bivariate analysis to determine
the association between elevated D-Dimer
levels and the incidence of ischemic stroke
in COVID-19 patients at Drs. H. Amri
Tambunan Regional General Hospital, Deli
Serdang Regency, from January 2021 to
December 2021.

Table 1. Frequency  Distribution of  Patient
Characteristics Based on Age

Age (years) Frequency (n)  Percentage (%)
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20-30 2 5,1
31-40 1 2,6
41-50 2 5,1
51 -60 12 30,8
61-70 9 23,1
71-80 13 33,3
Total 39 100

Based on table 1, it can be seen that of
the 39 COVID-19 sufferers with ischemic
stroke and hemorrhagic stroke, the
characteristics based on the most age are 71-
80 years old with a frequency of 13 sufferers
(33.3%), followed by 51-60 years old with a
frequency of 12 sufferers (30.8%) and 61-70
years old with a frequency of 9 sufferers
(23.1%), followed by 20-30 years old with a
frequency of 2 sufferers (5.1%), 41-50 years
old with 2 sufferers (5.1%), and 31-40 years
old with 1 sufferer (2.6%).

Table 2. Frequency of Stroke Sufferers Based on
Gender
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Description: (n): Frequency ; (%):
Percentage

Based on Table 2, it can be seen that of
the 39 COVID-19 patients with ischemic
and hemorrhagic strokes, the most common
gender-specific characteristics of ischemic
stroke patients were males, with a frequency
of 21 (65.6%) and females, with a frequency
of 11 (34.4%). Furthermore, hemorrhagic
stroke patients were males, with a frequency
of 3 (42.9%) and females, with a frequency
of 4 (57.1%).

Table 3. Frequency Distribution of Patient
Characteristics Based on Gender

Gender Frequency (n)  Percentage(%)
Men 24 61,5
Woman 15 38,5
Total 39 100

Types of Ischemic Hemorrhagic
stroke Stroke Stroke

(n) (%) (n) (%) Total

Gender Lk 21 656 3 42,9 24
Pro 11 344 4 57,1 15
32 100 7 100 39
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Based on table 3, it can be seen that of
the 39 COVID-19 sufferers with ischemic
stroke and hemorrhagic stroke, the
characteristics of sufferers based on gender
were mostly male with a frequency of 24
sufferers (61.5%) and female with a
frequency of 15 sufferers (38.5%).

Table 4. Frequency Distribution of Patients Based on
D-Dimer Category

D-dimer Frequency(n) Percentage (%)

Normal 19 48,7
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Increased 20 51,3

Total 39 100

Based on table 4, it can be seen that the
characteristics of patients based on the D-
Dimer category are the highest category with
a frequency of 20 patients (51.3%) and
followed by the normal category with a
frequency of 19 patients (48.7%).

Table 5. Frequency Distribution of Patients Based on
the Incidence of Ischemic Stroke
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Hemorrhagic
Stroke 2 5 !
Total 19 20 39

Stroke Frequency (n)  Percentage(%)
Ischemic Stroke 32 82,1
Hemorrhagic

Stroke ! 17.9

Total 39 100

Table 5 shows that the frequency of
ischemic stroke was 32 (82.1%), and the
frequency of hemorrhagic stroke was 7
(17.9%).

The study found a correlation between
elevated D-Dimer and ischemic stroke in
COVID-19 patients at Drs. H. Amri
Tambunan Regional Hospital, Deli Serdang
Regency, from January 2021 to December
2021, as follows.

Table 6. The Relationship Between Increased D-Dimer
and Ischemic Stroke

Stroke D-Dimer P-
Normal Increased Total value

Ischemic 17 15 32 0239

Stroke '

Jurnal Buletin Farmatera

Fakultas Kedokteran (FK)

Universitas Muhammadiyah Sumatera Utara (UMSU)
http:/fjurnal.umsu.ac.id/index.php/buletin_farmatera

Based on table 6, it can be concluded
that the Chi-square test result is 0.239 (P-
value >0.05), which means that there is no
significant relationship between increased
D-Dimer and the incidence of ischemic
stroke and hemorrhagic stroke in COVID-19
patients.

DISCUSSION

Based on the results of this study, the
number of COVID-19 patients at Drs. H.
Amri Tambunan Regional Hospital, Deli
Serdang Regency, was 1,669 from January
2021 to December 2021. The sample used in
this study was 39 patients with complete
medical records and who met the inclusion
and exclusion criteria. Sample
characteristics were assessed based on age,
gender, complications from ischemic stroke,
and elevated D-Dimer levels.

It should be noted that of the 39
COVID-19 patients with ischemic and
hemorrhagic strokes, the most common
gender characteristics were males (21
patients with ischemic stroke (65.6%), and
females (11 patients with female stroke
(34.4%). Furthermore, hemorrhagic stroke
patients were males (3 patients with male
stroke, 42.9%), and females (4 patients with
female stroke, 57.1%).

It can be seen that of the 39 COVID-
19 patients who experienced stroke, the most
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common age group was 71-80 years old,
with a frequency of 13 sufferers (33.3%).
This is inconsistent with research conducted
by Huang et al. (2020) which found that the
average age of COVID-19 patients was 51
years. According to the Indonesian Ministry
of Health, the 46-55 age group has entered
the early elderly phase, where long-term
health problems and a decline in the immune
system are common with age. This makes it
more difficult for the elderly to fight
infections. Furthermore, the decreased
elasticity of lung tissue over time makes
respiratory diseases such as COVID-19 a
major problem for the elderly.!! 12
Based on gender characteristics, of
the 39 COVID-19 patients who experienced
stroke, the most common gender was male,
with a frequency of 24 patients (61.5%).
This finding aligns with a retrospective
cohort study involving 191 patients, in
which 59% of the patients who died were
male. This is due to the protective effects of
estrogen in women, which include increased
production of anti-inflammatory cytokines,
increased numbers of helper T cells and B
cells, and inhibition of pro-inflammatory
cytokine release. These abilities may
provide women with additional protection
from the effects of COVID-19 infection,
resulting in a lower mortality rate compared
to men.!? 13
The distribution of  patient
characteristics by D-Dimer category in
Table 4.3 shows that the most common D-
Dimer category was the increased category,
with a frequency of 20 patients (51.3%).
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This is consistent with a previous study
conducted by Ahmad et al. in 2020 in
Pakistan, which found a higher prevalence of
elevated D-dimer levels in stroke patients.'
Coagulation disorders are a significant
systemic effect of COVID-19, which can be
caused by either direct viral infection or
indirect effects on the endothelium, or by
immunothrombosis. COVID-19 can alter
coagulation pathways, causing an imbalance
in the regulatory mechanisms of coagulation
and fibrinolysis, altered platelet function,
and hyperinflammation. D-dimer is one of
the early coagulation biomarkers altered in
COVID-19 and can predict mortality upon
hospital admission. Furthermore, plasma
fibrinogen levels appear to be associated
with hyperinflammation and the severity of
COVID-19 disease. Endothelial dysfunction
also appears to persist after recovery from
COVID-19 and is directly related to the
severity of pulmonary impairment.'> ¢

The distribution of  patient
characteristics based on stroke incidence
shows that the frequency of ischemic stroke
in 32 patients (82.1%). This is consistent
with a previous study conducted by Zhang et
al. in 2018 in China. The results of this study
showed that higher D-dimer levels were
associated with an increased risk of stroke,
especially ischemic stroke, while for
hemorrhagic stroke, D-dimer did not appear
to be a risk factor.!” 1

The association between elevated D-
Dimer and age in COVID-19 patients
experiencing ischemic stroke was observed
using the Chi-square test to assess the
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relationship  between  variables.  The
association between elevated D-Dimer and
ischemic and hemorrhagic stroke in COVID-
19 patients was observed using the Chi-
square test to assess the relationship between
variables. The Chi-square test results
showed a value of 0.239 (P-value >0.05),
indicating no  significant  association
between elevated D-Dimer and ischemic and
hemorrhagic stroke in COVID-19 patients.
Subgroup analysis showed that for
prospective studies, D-dimer remained a
significant risk factor for all types of stroke
and ischemic stroke across various
ethnicities, genders, measurement methods,
and threshold wvalues. However, for
hemorrhagic stroke, this association was not
significant. In case-control studies, results
varied by ethnicity and gender, but the
number of studies in each subgroup was still
limited, so the results should be interpreted
with caution. Further research is needed to
confirm these findings. The mechanism
behind the association between D-dimer
levels and stroke risk is not yet fully
understood. D-dimer may reflect systemic
hypercoagulability that can lead to ischemic
stroke or subclinical fibrin thrombus
formation.!?> Research by Folsom et al.
showed that high plasma D-dimer is a risk
marker for ischemic stroke, particularly
cardioembolic stroke. D-dimer may also
reflect thrombotic and hemostatic disorders
associated with stroke or the heritability of a
prethrombotic state. For hemorrhagic stroke,
high D-dimer levels may predict poor
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functional  outcome and  short-term
mortality. 82

CONCLUSION

1. No significant association was found
between elevated D-Dimer levels and
the risk of ischemic stroke in COVID-
19 patients.

2. The most common age group was 51-60
years old, with a frequency of 15
patients (38.5%).

3. The most common gender group was
male, with a frequency of 26 patients
(66.7%).

4. The most common D-Dimer group was
the elevated category, with a frequency
of 21 patients (53.8%).

5. The most common patient group was
ischemic stroke, with a frequency of 35
patients (89.7%), and post-ischemic
stroke, with a frequency of 4 patients
(10.3%).
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