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Background: Late diagnosis of COVID-19 in young patients in a hypercoagulable state can cause a high mortality rate. Clinical manifestations of COVID-19
include respiratory and extrapulmonary symptoms such as a hypercoagulable state, increased transaminase enzymes, and multiple-organ failure.
Case and outcomes: A 34-year-old male presented to the emergency room after 3 days of high fever, weakness, and flatulence. The patient had
thrombocytopenia and elevated liver transaminase enzymes and was initially diagnosed with dengue hemorrhagic fever. He was given hydration intravenous fluids, oxygen, antipyretic, and hepatoprotector. On day 4, the patient was diagnosed with COVID-19 and received therapy to decrease the
Alanine transaminase and Aspartate transaminase levels. While waiting for outsourced D dimer and prothrombin time results, the patient was given
low molecular weight heparin (LMWH) on day 5. On day 13, his condition deteriorated with cephalgia and shortness of breath, but the patient’s family
refused intubation. The chest CT scan revealed large ground-glass opacities in both lungs. The patient was given additional medications, such as
Meropenem, Dexamethasone, and Remdesivir. On day 15, the patient passed away.
Discussion: Intermediate LMWH dosage seems to be associated with a lower mortality incidence than standard Deep Vein Thrombosis (DVT) prophylaxis
in hospitalized COVID-19 patients. However, due to the late COVID-19 diagnosis, the patient was not given LMWH at the beginning of treatment.
Conclusion: A hypercoagulable state is partly responsible for the high mortality rate of COVID-19 patients. Early detection and management of the
hypercoagulable state, including the use of LMWH, can decrease the severity of COVID-19 symptoms.
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COVID-19 is caused by a contagious virus that can lead to severe
respiratory problems. The complications of thrombotic events frequently result in the deterioration of COVID-19 patients. Thrombotic
and coagulation abnormalities can lead to a hypercoagulable state [1].
COVID-19 patients usually have shortness of breath, cough, and
fever. Other frequent symptoms are sore throat, myalgia, fatigue,
headache, rhinorrhea, and diarrhea [2]. Laboratory findings in
COVID-19 patients generally indicate decreased lymphocyte and
increased C-reactive protein (CRP). In cases with coagulopathy complications, there are increases in D-dimer, prolonged prothrombin
time (PT), fibrinogen, lactate dehydrogenase, and ferritin levels [3].
Radiologic evaluation of these patients frequently reveals ground-glass
opacities (GGO) and bilateral multiple lobular and subsegmental
consolidation [4].
This case report details a patient initially diagnosed with dengue
hemorrhagic fever (DHF), who was then diagnosed with COVID-19 after
4 days of treatment and died after 15 days of hospitalization.

A 34-year-old Indonesian man reporting 3 days of high fever, weakness,
and flatulence was admitted to the emergency room of a small, peripheral hospital. He had no medical history of comorbidities. The internist
suspected DHF-based on laboratory results indicating a platelet count of
86,000 cells/µL, increased monocytes of 20%, an Alanine transaminase
(ALT) level of 161 U/L, and an Aspartate transaminase (AST) level of
52 U/L due to a hyperinflammation condition. A radiologic evaluation
revealed no abnormalities in the heart and lungs, and COVD-19 was not
suspected. The patient was treated for DHF and was given intravenous
fluids, oxygen, antipyretic, and hepatoprotector.
After 4 days of DHF treatment, there was no improvement, and
saturation tended to decrease. Therefore, the patient was referred to a
pulmonologist in the main hospital. There, the patient was diagnosed
with COVID-19 based on a positive result from polymerase chain reaction (PCR) nasopharyngeal swabs with CT value of ORF1ab Gen 19.14,
Gen N 19.21. The patient received hepatoprotector to decrease the
ALT and AST levels, azithromycin, N-acetylcysteine, and multivitamins.
Laboratory examination showed that leukocytes were 12,300 cells/µL
(normal value: 5.000–10.000 cells/µL), lymphocytes were 12% (normal
value: 20%–50%), erythrocyte sedimentation rate (ESR) was 40 mm/h
(normal value: 0–15 mm/h), monocytes were 11% (normal value:
4%–8%), Neutrophil Lymphocytes Ratio (NLR) was 6.24 (normal value:
<5), AST level was 278 U/L (normal value: 7–41 U/L), ALT level was
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315 U/L (normal value: 12–38 U/L), and potassium level was
3.16 mmol/L (normal value: 3.7–5.2 mmol/L). The posteroanterior
chest X-ray results did not show any radiological abnormalities in the
heart and lungs.
On day 5, the D dimer examination was carried out, the sample was
sent outside the hospital, and the results came 4 days later. Hospital
facilities were limited and, at that time, the national insurance did not
cover the test cost. While waiting for the D dimer and PT results, the
patient was given low molecular weight heparin (LMWH). The patient
was experiencing hypoxemic respiratory failure and was in a hypercoagulable state due to the hyper inflammation process associated with
COVID-19.
On day 7 of the treatment, the patient’s condition still did not
improve. He experienced shortness of breath. The oxygen saturation was
90%–92% room air. Subsequently, he was subjected to oxygen therapy
using a non-rebreathing mask of 15 L/min. Laboratory tests revealed an
ALT level of 87 U/L and AST level of 91 U/L. Chest radiographs indicated no radiological abnormalities in the heart and lungs. The patient
was given Azithromycin, Dexamethasone, Remdesivir, Ondansetron,
Omeprazole, and supplements (e.g., Vitamin C, Zinc, and Vitamin D3),
N-acetyl cysteine, multivitamins, and other supporting medications.
On day 13, the patient’s condition declined. He experienced shortness of breath and suffered from fever, abdominal bloating, headache,
and tingling of limbs. The oxygen saturation was 84% room air, requiring intensive care unit (ICU) treatment using high flow nasal cannula
FiO2 100% flow 60 L/min.

Intubation was recommended as a next step; after communication
with the patient’s family about this procedure, they refused based on
the belief that intubation would further harm the patient. Although the
patient was on heated high-flow oxygen and could communicate, the
patient’s family, especially the patient’s elder sister, determined the treatment decisions. The patient deferred all decisions regarding medical
treatment to the elder sister.
The laboratory tests revealed ESR of 95 mm/h, lymphocytes of 3%,
NLR of 30.7, fibrinogen >500 mg/dL, D-dimers of 11,110 mg/L, ferritin
of 2553 ng/L, and quantitative CRP of 75 mg/L. The chest CT scan
without intravenous contrast revealed large GGO in both lungs, such as
Segment 1 (S1) and S2 left; S2, S3, and S6 right; S4, S5, and S6 left; S4,
S5, S7, S8 right; S10 right and left (Figure 1), representing anterior and
posterior views of the pulmonary lobes and segments. The placement of
the pulmonary segments and lobes on the anterior surface of the right
and left lungs are depicted in a schematic drawing superimposed on a
three-dimensional surface reformatted picture produced with a multidetector CT scanner. The apical (S1) and anterior (S3) segments of the
right upper lobe, the lateral (S4) and medial (S5) segments of the right
middle lobe, and the anterior basal (S8) segment of the right lower lobe
make up the anterior surface of the right lung. The apicoposterior segment (S1 + S2), anterior (S3) segment, superior (S4) and inferior (S5)
lingular segments of the left upper lobe, as well as the anteromedial segment (S6), the lateral basal (S9), and posterior basal (S10) segments.
The patient was then given additional medications, including
Meropenem, Dexamethasone, Remdesivir, Ondansetron, Omeprazole,

FIGURE 1
The chest CT scan without intravenous contrast revealed large ground-glass opacitiesin both lungs: (A) S 10 right and left;
(B) S4, S5, S7, S8 right/blue arrows and S10 right and left/orange arrows; (C) S3 right/orange arrow, S2, S4, S5, S6 right/blue
arrow, S4, S5, S6 left/blue arrow; (D) S2 right/green arrow, S1 dan S2 left/orange arrow.
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and supplements (e.g., Vitamin C, Zinc, and Vitamin D3). The patient’s
condition worsened, and the family still refused intubation. On the
15th day, the patient passed away. The cause of death was hypoxemic
respiratory failure, a hypercoagulable state due to the hyper inflammation process of COVID-19. A post mortem exam was not conducted
because the family did not approve it.

dosage seems to be associated with a lower incidence of mortality compared to standard DVT prophylaxis in hospitalized COVID-19 patients.
In this case, the patient had been given LMWH, but not at the beginning of treatment; therefore, the administration of LMWH did not seem
to improve the patient’s condition [14].

DISCUSSION

Late diagnosis of COVID-19 in young patients with a hypercoagulable
state can cause high mortality rates. Further studies are required to
understand the pathophysiology of hypercoagulation conditions in
young patients. The role of laboratory results such as elevated D dimer,
ferritin, CRP and fibrinogen, thrombocytopenia and CT scan results
help identify the hypercoagulable state. The relationship between hypercoagulation conditions and thrombotic complications in COVID-19
patients is unclear. However, it is clear that the state of hypercoagulation
is partly responsible for the high mortality rate of COVID-19 patients.
The mechanisms of hypercoagulation involving inflammatory cytokines,
vascular endothelial injury, and serum procoagulants have been
frequently discussed and investigated. These data can help the early
management of the hypercoagulable state to decrease the severity of
COVID-19, although the data are still limited and require further studies. Early detection and management of a hypercoagulable state can be
an effective way to prevent the increasing severity of COVID-19,
including the use of LMWH prophylaxis.

A hypercoagulable state has been reported in COVID-19 patients with
poor clinical conditions [1]. Several studies have shown that the pulmonary thrombosis rate of these patients reaches nearly 79% [5]. The
thrombosis rate data comes from patients in non-ICUs and ICU. The
study reported that the incidence of thrombosis in COVID-19 patients
admitted to the ICU is about 31%–79% higher than that of non-ICU
patients [1, 5]. Another study reported that the incidence of thrombosis
in non-ICU patients increased from 9.2% to 15% [6]. In addition, the
autopsy findings of COVID-19 patients showed that 58% of patients had
undetected venous thrombosis that directly caused a severe pulmonary
embolism in four of those patients [7]. The findings of this study
are important because pulmonary thromboembolism is usually caused
by bacteria or other viral pneumonia (only 1%–2.6%) [8]. In our case
report, the patient had no history of comorbidities. Several studies have
concluded that compared with patients receiving treatment in non-ICU
wards, critically ill patients have higher risk factors for hypercoagulability
and thrombosis [1, 5].
Increased proinflammatory and anti-fibrinolytic conditions were
observed in patients with severe infection. A retrospective multicentre
cohort study found that 54 COVID-19 patients who died were more
likely to have low levels of lymphocytes, increased D-dimers, interleukin-6, cardiac troponin, ferritin, and lactate dehydrogenase [9]. Patients
with coagulopathy complications have higher D-dimer levels [3].
In searching the current literature, no previous studies were found
on the association between D-dimer increase and prediction of the level
of severity of hypercoagulation complications, level of COVID-19 severity of the patients in the ICU, and potential mortality. The elevation of
the transaminase enzyme in these patients is related to the incidence
of liver injury in COVID-19. This liver injury, including systemic
inflammatory, hypoxia, ischemia-reperfusion liver injury, and
drug-induced hepatotoxicity, may direct injury from the virus to the
liver [10]. This case report found increased transaminase enzymes, hypercoagulation conditions such as increased D-dimer, moderate thrombocytopenia, and prolonged PT.
The first mechanism of the pathophysiology of hypercoagulability in
COVID-19 is vascular endothelial injury. Vascular endothelial cells are
important for regulating vascular permeability, maintaining hemostasis,
and regulating hemolysis. Vascular endothelial injury due to the infection of the SARS CoV-2 virus can cause primary pulmonary thrombus
[11]. The second mechanism is the formation of microvascular microthrombi, which triggers the expression of active tissue factors in macrophages and endothelial cells. The increase in tissue hypoxic factors due
to acute respiratory distress syndrome leads to an inflammatory process
as a cytokine storm. The laboratory results of COVID-19 patients with
hypercoagulation conditions indicate increased D-dimer, moderate
thrombocytopenia, and prolonged PT [3]. Increased serum lactate dehydrogenase and ferritin levels are related to a high risk of death and microangiopathy in thrombotic complications of COVID-19 patients [9]. In
this case report, we found increased transaminase enzymes, hypercoagulation conditions such as increased D-dimer, moderate thrombocytopenia, and prolonged PT due to hyperinflammatory reactions and vascular
endothelial injury.
The use of LMWH for prophylaxis of venous thromboembolism has
been approved by the World Health Organization for hypercoagulation
management [12]. Besides having an anticoagulant effect, LWMH has
demonstrated anti-inflammatory attributes that might be helpful against
inflammatory conditions caused by the COVID-19 virus. Heparin also
suppresses interleukin-6 reaction and interleukin-8 expression of lung
epithelial cells, thereby reducing the risks of the emergence of thrombotic complications and cytokine storms [13]. Intermediate LMWH
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