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ARTICLE SUBMISSION 

 

INTRODUCTION 

 
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 

Creactive 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. 

 

 
 

ETHICS APPROVAL 

 
The patients’ elder sister consented to the publication of this de-identified case report. Institutional review board approval is not required 

for de-identified single case reports or histories based on institutional policies. 

 

 
 

CASE REPORT 
 
 

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 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. Heexperienced 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 91 level of 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 2,553 ng/L, and quantitative CRPof 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 superimposedon 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, 



 

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. 

 
 

DISCUSSION 

 
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-19patients 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 ahigh 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 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]. 

 

 

 

CONCLUSION 

 
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. 
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Figure 1. The chest CT scan without intravenous contrast revealed large ground-glass opacities in 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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Late diagnosis of COVID-19 in a 34-year-old man with hypercoagulable state: A case report  

 

ABSTRACT 

Late diagnosis of COVID-19 in a young patient with hypercoagulable state can cause high mortality rate of 

COVID-19 patients. Clinical manifestations of COVID-19 include are respiratory symptoms and 

extrapulmonary manifestations, such as hypercoagulable state, increased transaminase enzymes, and 

multiple-organ failure (MOF). A 34-year-old male presented to the emergency room of peripheral hospital 

with high fever for three3 days, weakness, flatulence, thrombocytopenia and elevated liver transaminase 

enzymes. The patient was initially diagnosed as dengue haemorrhagic fever (DHF) and was given hydration 

intravenous fluids, oxygen, antipyretic and hepatoprotector. After four 4 days treated with suspected DHF, 

the patient was referred to a referral hospital because his condition did not improved and he was diagnosed 

with COVID-19 based on positive results of polymerase chain reaction (PCR) nasopharyngeal swabs. This 

patient received therapy to decrease the ALT and AST levels, azitromisin, N asetil sistein and multivitamins. 

On day 13, his conditions deteriorated with cephalgia, shortness of breath, the oxygen saturation was 

approximately 84% room air, but the patient’s family refused for intubation to be performed on the patient. 

The laboratory tests revealed leukocytes of 18,000 cells/µL, platelets 74,000 cells/µL, erythrocyte 

sedimentation rate of 95 mm/hour, lymphocytes of 3%, NLR of 30.7, ALT level of 94 U/L, AST level of 51 

U/L, ESR of 95 mm/hour, PT 15,3, aPTT 32,0, fibrinogen > 500 mg/dL, D-dimers of 11,110 mg/L, ferritin 

of 2,553 ng/L, and quantitative CRP of 75 mg/L. The chest CT scan revealed large ground-glass opacities in 

both lungs. The patient was then subjected to additional drugs, such as meropenem, dexamethasone, 

remdesivir, low-molecular-weight heparin (LMWH). On day 15, the patient passed away. Hypercoagulable 

state is partly responsible for the high mortality rate of COVID-19 patients. Early detection and management 

of hypercoagulable state to prevent severity of COVID-19, including the use of Low Molecular Weight 

Heparin prophylaxis, can be used to prevent the severity of COVID-19 symptoms.  

Keywords: Hypercoagulable state, late diagnosis, young patient 

 

INTRODUCTION 

COVID-19 is caused by a contagious virus which can lead to severe respiratory problems. The 

complications of thrombotic events which occur in COVID-19 patients could result in patient deterioration 

[1]. COVID-19 patients usually have symptoms of shortness of breath fever, cough, and fever. Other 

frequent symptoms are sore throat, myalgia, fatigue, headache, rhinorrhoea, and diarrhoea [2].  Laboratory 

findings include decreased lymphocyte  and increased c-reactive protein (CRP). In terms of cases with 

coagulopathy complication, there were increases in D-dimers, prolonged prothrombin time (PT), fibrinogen, 

lactate dehydrogenase, and ferritin levels [3]. Radiologic evaluation reveals ground-glass opacities (GGO), 

bilateral multiple lobular and subsegmental consolidation [4]. In this report, we report a patient who was 

initially diagnosed with dengue hemorrhagic fever (DHF), but was then diagnosed with COVID-19 after four 

days of treatment, and subsequently died after fifteen days of hospitalization.  

 

ETHICS APPROVAL 

The patients’s elder sister consented to the publication of this deidentified case report. Institutional 

review board approval is not required for deidentified single case reports or histories based on institutional 

policies. 

 

CASE REPORT 

A 34-year-old Indonesian man with high fever for three 3 days, weakness, and flatulence was 

admitted to the emergency room of a peripheral hospital. He had no medical history of comorbidities (e.g. 

hypertension, diabetes mellitus, autoimmune disease, or malignancy). The platelet count 86,000 cell/µl, 

hence suspected as DHF. Laboratory tests revealed monocytes of 20%, Alanine transaminase (ALT) level of 

161 U/L, Aspartate transaminase (AST) level of 52 U/L. Radiologic evaluation revealed no abnormalities in 

the heart and lungs (Figure 1). The patient was treated with a suspected DHF and was given hydration 

intravenous fluids, oxygen, antipyretic and hepatoprotector.  

After four days of being treated with suspected DHF, the patient was referred to a referral hospital 

because his condition did not improved and. The patient was diagnosed with COVID-19 based on positive 

results of polymerase chain reaction (PCR) nasopharyngeal swabs with CT value of ORF1ab Gen 19.14, Gen 

N 19.21 and oxygen saturation of 96% room air. Patients received hepatoprotector to decrease the ALT and 

AST levels, azitromisin, N asetil sistein and multivitamins. Laboratory tests revealed, leukocytes of 12,300 
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cells/µL, lymphocytes of 12%, erythrocyte sedimentation rate (ESR) of 40 mm/hour, monocytes of 11%, 

Neutrophil Lymphocytes Ratio (NLR) of 6.24, AST level of 278 U/L, ALT level of 315 U/L, and potassium 

level of 3.16 mmol/L. The results of the Posteroanterior (PA) chest X-ray did not show any radiological 

abnormalities in the heart and lungs.  

On day 7 of the treatment, the patient’s condition still did not improve. He seemed shortness of 

breath. The oxygen saturation was 90-92% room air. He was subsequently subjected to oxygen therapy using 

non-rebreathing mask (NRM) of 15 litres/minute. Laboratory tests revealed ALT level of 87 U/L and AST 

91 level of U/L. Chest radiograph  indicated showed no radiological abnormalities in the heart and lungs 

(Figure 2A & B). The patient was given treatments with azithromycin, dexamethasone, remdesivir, 

ondansentron, 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 seemed shortness of breath, and also suffered from 

fever, abdominal bloating, headache, and tingling of limbs. The oxygen saturation was 84% room air, hence 

requiring ICU treatment using HFNC FiO2 100% Flow 60 litres per minute. The patient’s family refused for 

intubation to be performed on the patient. The laboratory tests revealed leukocytes of 18,000 cells/µL, 

platelets 74,000 cells/µL, erythrocyte sedimentation rate of 95 mm/hour, lymphocytes of 3%, NLR of 30.7, 

ALT level of 94 U/L, AST level of 51 U/L, ESR of 95 mm/hour, PT 15,3, aPTT 32,0, fibrinogen >500 

mg/dL, D-dimers of 11,110 mg/L, ferritin of 2,553 ng/L, and quantitative CRP of 75 mg/L. The chest CT 

scan without intravenous contrast revealed large GGO in both lungs such as S1 and S2 left; S2 right, S3 and 

S6 right, S4, S5, S6 left; S4, S5, S7, S8 right;  S 10 right and left (Figure 3). The patient was then subjected 

to additional drugs, such as meropenem, dexamethasone, remdesivir, low-molecular-weight heparin 

(LMWH), ondansentron, omeprazole, and supplements (e.g. vitamin C, zinc, and vitamin D3). On day 15, 

the patient passed away. Written informed consent this case was obtained from the patient’s family.  

 

DISCUSSION 

 Hypercoagulable state  were found in COVID-19 patients with poor clinical conditions [1]. Several 

studies have showned that the lung thrombosis conditions in patients with COVID-19 reached almost 79% 

[5]. The data of this thrombosis incidence were obtained from patients in non-intensive care units (ICU) and 

ICU’s. Studies reported that the incidence of thrombosis of COVID-19 patients who were admitted to the 

ICU was around 31-79% higher than the those treated in non-ICU [1,5]. Another study reported that the 

thrombosis incidence of patients in non-ICU increased from 9.2% to 15% [6]. Additionally, the finding of 

COVIDl-19 patients autopsy described that 58% of patients had undetected venous thrombosis, with a direct 

cause of death of a severe lung embolism in four patients [7]. The finding in this study is are very important 

because the incidence of pulmonary thromboembolism is generally caused by bacterial or other viral 

pneumonia (only 1-2.6%) [8]. In our case report, the patient had no medical history of comorbidities (e.g. 

hypertension, diabetes mellitus, autoimmune disease, or malignancy). A conclusion which can be obtained 

from several researches was that seriously ill patients have a higher risk factor for hypercoagulable and 

thrombosis than patients treated in non-ICU wards [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, ferritin, cardiac troponin, 

ferritin, lactate dehydrogenase [9]. Patients with coagulopathy complications were seen of having high D-

dimers [3]. There was no previous study studies 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 the 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 and 

ischemia reperfusion liver injury, and drug-induced hepatotoxicity and, may direct injury from the virus to 

liver [10]. In this patient, we 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 very important for regulating vascular permeability, 

maintaining haemostasis, and regulating haemolysis. Vascular endothelial injury due to the infection of 

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 (ARDS) 

leads to an inflammatory process as a cytokine storm. The laboratory results of COVID-19 patients with 

hypercoagulation conditions are increased D-dimer, moderate thrombocytopenia, and prolonged PT [3]. 

Increased of serum lactate dehydrogenase and ferritin level are related with an high risk of death and 
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microangiopathy in thrombotic complications of COVID-19 patients [9]. 

The use of low-molecular-weight heparin (LMWH) for prophylaxis of venous thromboembolism has 

been approved by WHO as the hypercoagulation management [12].  Besides having an anticoagulant effect, 

LWMH has demonstrated as anti-inflammatory attributes which 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]. 
 

CONCLUSION 

Late diagnosis of COVID-19 in young patients with a hypercoagulable state can cause high mortality 

rates of COVID-19 patients. Further studies are required to understand the pathophysiology of hyper 

coagulation conditions in young patients. The role of laboratory results such as elevated D dimer, ferritin, 

CRP and fibrinogen, thrombocytopenia and CT scan results will help us for the hypercoagulable state. The 

relationship between hypercoagulation conditions and thrombotic complications in COVID-19 patients is 

still not completely clear. It is clear that the state of hypercoagulable hypercoagulation is partly responsible 

for the high mortality rate of COVID-19 patients. The mechanisms involving complement, proinflammatory 

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 prevent severity of 

COVID-19, although the data are still limited and require further studies.  This is very important to know 

early detection and management of hypercoagulable state can be effective to prevent severity of COVID-19, 

including the use of Low Molecular Weight Heparin prophylaxis.  

 

DISCLOSURE 

Author contributions 

All authors contributed to the development of the manuscript and the care of the patient presented. All 

authors approved the final manuscript. 

Declaration of conflicting interests 

No conflicts of interest to declare. 

Funding 

The authors received no financial support for the research, authorship, and/or publication of this article. 

Informed consent 

Written informed consent for the publication of this case report was obtained from the patient’s family. A 

copy of the consent form is available upon request. 

Ethical approval 

Institutional review board approval is not required for deidentified single case reports or histories based on 

institutional policies. 

  

REFERENCES 

1. Klok FA, Kruip MJHA, Van der Meer NJM, et al. Incidence of thrombotic complication in critically 

ill ICU patient with COVID-19. Thromb Res. 2020;191:145-147. 

2. Huang C, Wang Y, Li X, et al. Clinical features of patients infected with 2019 novel coronavirus in 

Wuhan, China. Lancet 2020;395(10223):497-506. 

3. Levi M, Thachil J, Iba T, Levy JH. Coagulation abnormalities and thrombosis in patients with 

COVID-19. Lancet Haematol. 2020;7(6):e438-e440. 

4. Sun Z, Zhang N, Li Y, Xu X. A systematic review of chest imaging findings in COVID-19. Quant 

Imaging Med Surg. 2020;10(5):1058-1079. 

5. Nahum J, Morichau-Beauchant T, Daviaud F, et al. Venous thrombosis among critically ill patients 

with coronavirus disease 2019 (COVID-19). JAMA Netw Open. 2020;3(5):e2010478.  

6. Middeldorp S, Coppens M, van Haaps TF, et al. Incidence of venous thromboembolism in 

hospitalized patients with COVID-19. J Thromb Haemost. 2020;18(8):1995-

2002.doi:10.1111/jth.14888 

7. Wichmann D, Sperhake JP, Lu¨tgehetmann M, et al. Autopsy findings and venous thromboembolism 

in patients with COVID-19. Ann Intern Med. 2020;73(4):268-277. 

8. Ishiguro T, Kagiyama N, Uozumi R, et al. Clinical characteristics of influenza-associated pneumonia 

of adults: clinical features and factors contributing to severity and mortality. Yale J Biol Med. 

2017;90(2):165-181. 

9. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for 

mortality of adult inpatients with COVID-19 in Wuhan, China: a 

Commented [29]: Not sure what you mean by this 



 

retrospective cohort study. Lancet. 2020;395(10229):1054-1062. 

10. Zhong P, Xu J, Yang D, Shen Y, Wang Lu, Feng Yun et al. COVID-19 associated gastrointestinal 

and liver injury: clinical features and potential mechanisms. Signal transduction and Targeted 

Therapy 2020;5:256 

11. McGonagle D, O’Donnell JS, Sharif K, Emery P, Bridgewood C. Immune mechanisms of pulmonary 

intravascular coagulopathy in COVID-19 pneumonia. Lancet Rheumatology. 2020;2(7):e437-

e445.doi:10.1016/S2665-9913(20)30121-1 

12. WHO. Clinical management of COVID19: interim guidance. World Health Organization. 2020. 

Updated May 27, 2020. Accessed March 1, 2020. https://www.who.int/publications-detail/clinical-

management-of-covid-19 

13. Thachil J, Tang N, Gando S, et al. ISTH interim guidance on 

recognition and management of coagulopathy in COVID-19. 

J Thromb Haemost. 2020;18(5):1023-1026. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1 

Chest radiograph showed no radiological abnormalities in the heart and lungs. 

 
 

FIGURE 2.  

(A) & (B) Chest radiograph indicated showed no radiological abnormalities in the heart and lungs  



 

 
 

 

 

 

 

 

 

 

 

FIGURE 3. The chest CT scan without intravenous contrast revealed large GGO in 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 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Manuscript  

Dear Manuscript’s Reviewer 

 

 

 

 

 

 

A B 

C D 



 

 

 

 

Comments to Reviewer 2 CJRT 

 

Manuscript  

Dear Manuscript’s Reviewer 

 

Thank you for allowing us the opportunity to submit a revised draft of the manuscript “Late diagnosis of 

COVID-19 in a 34-year-old man with hypercoagulable state: A case report” for publication in the Canadian 

Journal of Respiratory Therapy. We appreciate the time and effort that you dedicated to providing feedback 

on our manuscript and are grateful for the insightful comments and valuable improvements to our paper. We 

have incorporated most of the suggestions made by the reviewers. Those changes are highlighted within the 

manuscript. Please see below, in blue, for a point-by-point response to the reviewers’ comments and 

concerns. All page numbers refer to the revised manuscript file with tracked changes. 

General Questions 

Although I believe the case report does address important information and adds to the body of knowledge 

surrounding Covid-19 and hypercoagulable states, it seems that there are many gaps in the report that make 

the specific case hard to follow. I found that at the end of the report, I had many outlying questions that were 

not answered, such as: 

 

1) Was the patient treated with additional or different medications/interventions as his condition 

worsened? The patient was then subjected to additional medications, such as Meropenem, 

Dexamethasone, Remdesivir, Low-molecular-weight heparin (LMWH), Ondansentron, Omeprazole, 

and Supplements (e.g. Vitamin C, Zinc, and Vitamin D3). 

 

2) Why did the family refuse intubation? The patient’s family refused for intubation to be performed on 

the patient, because they think the action will harm the patient.   

Was there more communication with the care team around this? Yes, already and the medical team 

have persuaded the patient and his family, but still refused to be intubated.  

If the patient was on heated high flow oxygen, couldn’t he make medical decision and provide 

consent on his own? The patient's family, especially the patient's  elder sister, determines the decision 

to treat this patient. The patient submits the decision of medical treatment to his elder sister.  

 

3) Does the author think there was a role to treat this patient, possible with low molecular weight 

heparin, sooner?  Initially this patient was treated by another specialist – an internist and the doctor 

thought that this patient was suffering from dengue fever, after there was no improvement and 

saturation tended to decrease, he was referred to a pulmonologist. The D dimer examination was 

carried out by sending the sample outside the hospital, because the hospital facilities were limited and 

the financing was not covered by the national insurance at that time. While waiting for the results of 

the D dimer and prothrombin time, the patient was still given low molecular weight-heparin.  

Would this have decreased the chance of mortality? In this case, LMWH was administered after the 

patient was treated by pulmologists and LMWH administration in this patient did not significantly 

improve the patient's condition.  

 

Was a post mortem exam done? The post mortem exam was not carried out, because it was not 

approved by the family. 

 

4) Was the patient diagnosed with a hypercoagulable state prior to his hospital admission? No, Initially 

this patient was treated by another specialist – an internist and the doctor thought this patient was 

suffering from dengue fever, after there was no improvement, he was referred to a pulmonologist., 



 

and treated as covid-19. 

Was this hypercoagulable state a long standing preexisting condition or was it due to Covid? This 

hypercoagulable state due to Covid19, clinical symptoms and blood laboratory results such as D 

dimer, prothrombin time have shown towards a hypercoagulable state. 

Was it being treated or monitored? It has been managed after being consulted and referred to a 

pulmonologist, treated by the Covid-19 treatment standard.  

What was the cause? hypoxemic respiratory failure, hypercoagulable state due to hyperinflammation 

process in Covid-19. 

 

5) Why was the patient not tested for Covid initially (as his symptoms indicate he should have been)? 

Or was he tested and it took days for results to come back? Was the patient transferred to another site 

prior to the positive Covid test result? Or was this found by the receiving site? The patient was 

initially treated at the clinic with symptoms of fever and weakness, after there was no improvement, 

the patient was referred to a small hospital and treated by an internist and diagnosed as dengue 

haemorrhagic fever. After no improvement and the oxygen saturation tended to decrease, the patient 

was referred to a hospital, the patient was consulted to a pulmonologist, carried out a PCR test and 

treated as Covid-19. 

 

 

I feel adding in details that better outline the case and interventions, as well as clearly outlining key points 

the author is portraying would make the article more impactful. Thank you for your suggestions.  

   

 

Title 

The title accurately reflects the purpose of the case report.  

 

Abstract 

The abstract summarizes the manuscript and can be understood without reading the manuscript. I did not 

find any discrepancies in the abstract and the remainder of the manuscript. However, I found lines 11 to 14 

slightly unclear and was not sure if the patient was referred to another site due to the positive diagnosis or 

the fact they were not improving, or both. I am curious about why the patient was not tested or screened for 

Covid sooner and if they could have been managed at their original site once the Covid-19 diagnosis was 

made.  

The patient was initially treated at the clinic with symptoms of fever and weakness, after there was no 

improvement, the patient was referred to a small hospital and treated by an internist and diagnosed as dengue 

haemorrhagic fever. After no improvement and the oxygen saturation tended to decrease , the patient was 

consulted to a pulmonologist, carried out a PCR test and treated as Covid-19. 

 

 

Introduction 

The introduction does define the problem in terms of Covid-19, however, there is less emphasis on 

hypercoagulable states. Consider defining what a hypercoagulable state means and why this is significant 

(especially in the context of Covid) as I think it would be helpful to the audience. The literature referenced in 

this section to provide context seem recent and valid, however, the flow of the information is hard to follow. 

Consider listing symptoms and lab findings, then discussing these in relation to a hypercoagulable state. 

There is no research question or hypothesis stated, however, this seems appropriate considering the article is 

a case report. Thanks for your suggestions.  I've added the definition of hypercoagulable state and the 

importance of overcoming the condition as it can lead to death. Signs, symptoms and laboratory results that 

support a hypercoagulable state are listed in the case report sections line 77-89.  

 

Methodology 

The article does not contain results of experimental studies, therefore, no informed consent was required. 

Details of the ethics approval and consent from a family member of the patient discussed is clearly stated. As 

this article is a case report, there is no research design methodology or data collection and analysis described. 

The case report section of the article included many lab and vital signs values, for example lines 61-22 state 

the patient had an “oxygen saturation of 96% room air”. As a Respiratory Therapist, I understand the 

significance of this, however, other readers may not. I also found the listing of many values (lines 64-65) 

overwhelming, and would suggest only listing pertinent or significant lab values and in addition stating if 



 

this is high/low in comparison to normal or why this is important in this specific case. The case report 

portion outlines the deterioration of the patient, however, I found it lacked in describing interventions and 

other details. For example, line 79 states “The patient’s family refused for intubation to be performed on the 

patient” but does not describe why or if there was discussion with the family about the repercussions of 

refusing to intubate the patient. The final paragraph of the case report describes the deterioration of the 

patient, a list of medications used and the subsequent death of the patient. However, it would be helpful to 

have more information about management and cause of death, for example, hypoxemic respiratory failure 

secondary to multiple pulmonary embolisms? Since there is an emphasis on using low molecular weight 

heparin in these patients later in the article, I am curious as to why this was not suggested or considered 

earlier in the patient’s management.  

 

 

The patient’s family refused for intubation to be performed on the patient, because they think the action will 

harm the patient. Yes, already and the medical team have persuaded the patient and his family, but still 

refused to be intubated. The patient's family, especially the patient's  elder sister, determines the decision to 

treat this patient. The patient submits the decision of medical treatment to his elder sister. The patient was 

initially treated at the clinic with symptoms of fever and weakness, after there was no improvement, the 

patient was referred to a small hospital and treated by an internist and diagnosed as dengue haemorrhagic 

fever. After no improvement and the oxygen saturation tended to decrease, the patient was referred to a 

hospital, the patient was consulted to a pulmonologist, carried out a PCR test and treated as Covid-19. The D 

dimer examination was carried out by sending the sample outside the hospital, because the hospital facilities 

were limited and the financing was not covered by the national insurance at that time. While waiting for the 

results of the D dimer and prothrombin time, the patient was still given low molecular weight-heparin. This 

hypercoagulable state due to Covid19, clinical symptoms and blood laboratory results such as D dimer, 

prothrombin time have shown towards a hypercoagulable state. The cause of death in this patient is 

hypoxemic respiratory failure, hypercoagulable state due to hyperinflammation process in Covid-19. 

 

 

Results 

Not applicable, no results section (case review).  

 

Discussion / Conclusion 

Lines 104-106 state “A conclusion which can be obtained from several researches was that seriously ill 

patients have a higher risk factor for hypercoagulable and thrombosis than patients treated in non-ICU 

wards.” Although this relates to the observations in the case report to the literature and studies, I find the 

flow and wording difficult to understand and would consider rewording to make the statement more 

impactful. The discussion touches on mechanisms of the pathophysiology of hypercoagulability in COVID-

19 and the use of Heparin, however, this information is not discussed in relation to the case or patient 

(besides the use of this for treatment on the patients final days of life).  

Thank you fo your suggestions. Here, we submit rewording first paragraph in discussion section 

 

The hypercoagulable state was found in COVID-19 patients with poor clinical conditions[1]. Several studies 

have shown that the pulmonary thrombosis rate of covid-19 patients reaches nearly 79% [5]. The thrombosis 

rate data comes from patients in non-intensive care units (ICU) 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, and 4 patients directly caused a severe pulmonary embolism[7]. The 

findings of this study are very 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]. 

 

In this patient, we found  increased transaminase enzymes, hypercoagulation conditions such as increased D-

dimer, moderate thrombocytopenia, and prolonged PT. In this case, the patient has been given LMWH, but 

not since the beginning of treatment, therefore the administration of LMWH does not seem to improve the 



 

patient's condition 

 

 

Illustrations 

The figures are appropriately labeled. I would consider removing Figure 1 and 2 from the Appendices as 

they are “normal findings”. The arrows in Figure 3 are helpful, however, I am unsure if the description of the 

photo could be understood without referring to the manuscript. I do appreciate the use of arrows in the CT 

images. Thank you for the suggestions. We have removed figure 1 and 2. Figure 3 shows large Ground Glass 

Opacities in both lungs and already listed on the line number 86-89.   

 

Style 

I found that the flow, grammar and redundancy of this case review difficult to follow and think it took away 

from key messages the writer is trying to portray.  

 

References 

The references are timely as the Covid-19 pandemic is a recent issue. The references seem as though they are 

properly quoted and the manuscript contains an appropriate amount. However, I did notice a few lines that 

likely require the addition of a citation, for example lines 135-136 and 141-142. Thanks for your suggestion, 

I've added a citation to complete the discussion sections.  
 

 

 Late diagnosis of COVID-19 in a 34-year-old man in a hypercoagulable state: A case report  

ABSTRACT 

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 (MOF).  

Case and outcomes: A 34-year-old male presented to the emergency room after three days of high fever, 

weakness, and flatulence. The patient had thrombocytopenia and elevated liver transaminase enzymes and 

was initially diagnosed with dengue hemorrhagic fever (DHF). He was given hydration intravenous fluids, 

oxygen, antipyretic and hepatoprotector. On day four, the patient was diagnosed with COVID-19 and 

received therapy to decrease the Alanine transaminase (ALT) and Aspartate transaminase (AST) 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 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.  

Keywords: Hypercoagulable state, late diagnosis, young patient 

INTRODUCTION 

COVID-19 is caused by a contagious virus that can lead to severe respiratory problems. The 

complications of thrombotic events frequently result in 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 four days of treatment and died after fifteen days of hospitalization.  
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The patients’ elder sister consented to publication of this de-identified case report. Institutional 

review board approval is not required for de-identified single case reports or histories based on institutional 

policies. 

 

CASE REPORT 

 

A 34-year-old Indonesian man reporting three 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. 

Dengue Haemorrhagic Fever (DHF) was suspected by the internist based on laboratory results indicating a 

platelet count of 86,000 cells/µl, increased monocytes of 20%, an ALT level of 161 U/L, and an 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.  

There was no improvement after four days of DHF treatment, and saturation tended to decrease. 

Therefore, the patient was referred to a pulmonologist in the main hospital. 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 show 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/hour (normal value: 0-15 mm/hour), 

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 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 results of the Posteroanterior 

(PA) chest X-ray did not show any radiological abnormalities in the heart and lungs. 

On day 5,  D dimer examination was carried out,  the sample was sent outside the hospital and the 

results came out 4 days later. Hospital facilities were limited, and at that time, the national insurance did not 

cover the financing. While waiting for the D dimer and prothrombin time 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 hyperinflammation 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 (NRM) of 15 litres/minute. Laboratory tests revealed an ALT level of 87 U/L 

and AST 91 level of 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 ICU treatment using High Flow Nasal Cannula FiO2 100% Flow 60 litres per minute.  

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 was able to 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 erythrocyte sedimentation rate of 95 mm/hour, lymphocytes of 3%, 

NLR of 30.7, fibrinogen >500 mg/dL, D-dimers of 11,110 mg/L, ferritin of 2,553 ng/L, and quantitative C-

Reactive protein of 75 mg/L. The chest CT scan without intravenous contrast revealed large Ground Glass 

Opacities in both lungs such as Segment 1 (S1) and S2 left; S2 right, S3 and S6 right, S4, S5, S6 left; S4, S5, 

S7, S8 right;  S 10 right and left (Figure 1). The patient was then given additional medications including 

Meropenem, Dexamethasone, Remdesivir, Ondansetron, Omeprazole, 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 

hyperinflammation process of  COVID-19. A post mortem exam was not carried out because the family did 

not approve it. 

 

DISCUSSION 

 A hypercoagulable state has been reported in COVID-19 patients with poor clinical conditions[1]. 
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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-intensive care units (ICU) 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]. In this case report, we 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 (ARDS) 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 WHO 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 dosage seems to be associated with a lower incidence of mortality compared to 

standard DVT prophylaxys 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]. 
 

CONCLUSION 

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 still not completely 

clear. However, it is clear that the state of hypercoagulation is partly responsible for the high mortality rate 

of COVID-19 patients. The mechanisms of hypercoagulations 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 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 increasing severity of COVID-19, including the use of LMWH prophylaxis.  
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FIGURE 1. The chest CT scan without intravenous contrast revealed large GGO in 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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Late diagnosis of COVID-19 in a 34-year-old man in a hypercoagulable state: A case report  

ABSTRACT 

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 (MOF).  

Case and outcomes: A 34-year-old male presented to the emergency room after three days of high fever, 

weakness, and flatulence. The patient had thrombocytopenia and elevated liver transaminase enzymes and 

was initially diagnosed with dengue hemorrhagic fever (DHF). He was given hydration intravenous fluids, 

oxygen, antipyretic and hepatoprotector. On day four, the patient was diagnosed with COVID-19 and 

received therapy to decrease the Alanine transaminase (ALT) and Aspartate transaminase (AST) 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 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.  

Keywords: Hypercoagulable state, late diagnosis, young patient 

INTRODUCTION 

COVID-19 is caused by a contagious virus that can lead to severe respiratory problems. The 

complications of thrombotic events frequently result in 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 four days of treatment and died after fifteen days of hospitalization.  

 

ETHICS APPROVAL 

The patients’ elder sister consented to publication of this de-identified case report. Institutional 

review board approval is not required for de-identified single case reports or histories based on institutional 

policies. 

 

CASE REPORT 

 

A 34-year-old Indonesian man reporting three 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. 

Dengue Haemorrhagic Fever (DHF) was suspected by the internist based on laboratory results indicating a 

platelet count of 86,000 cells/µl, increased monocytes of 20%, an ALT level of 161 U/L, and an 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.  

There was no improvement after four days of DHF treatment, and saturation tended to decrease. 

Therefore, the patient was referred to a pulmonologist in the main hospital. 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 
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AST levels, azithromycin, N-acetylcysteine, and multivitamins. Laboratory examination show 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/hour (normal value: 0-15 mm/hour), 

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 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 results of the Posteroanterior 

(PA) chest X-ray did not show any radiological abnormalities in the heart and lungs. 

On day 5,  D dimer examination was carried out,  the sample was sent outside the hospital and the 

results came out 4 days later. Hospital facilities were limited, and at that time, the national insurance did not 

cover the financing. While waiting for the D dimer and prothrombin time 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 hyperinflammation 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 (NRM) of 15 litres/minute. Laboratory tests revealed an ALT level of 87 U/L 

and AST 91 level of 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 ICU treatment using High Flow Nasal Cannula FiO2 100% Flow 60 litres per minute.  

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 was able to 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 erythrocyte sedimentation rate of 95 mm/hour, lymphocytes of 3%, 

NLR of 30.7, fibrinogen >500 mg/dL, D-dimers of 11,110 mg/L, ferritin of 2,553 ng/L, and quantitative C-

Reactive protein of 75 mg/L. The chest CT scan without intravenous contrast revealed large Ground Glass 

Opacities in both lungs such as Segment 1 (S1) and S2 left; S2 right, S3 and S6 right, S4, S5, S6 left; S4, S5, 

S7, S8 right;  S 10 right and left (Figure 1). The patient was then given additional medications including 

Meropenem, Dexamethasone, Remdesivir, Ondansetron, Omeprazole, 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 

hyperinflammation process of  COVID-19. A post mortem exam was not carried out because the family did 

not approve it. 

 

DISCUSSION 

 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-intensive care units (ICU) 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 
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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]. In this case report, we 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 (ARDS) 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 WHO 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 dosage seems to be associated with a lower incidence of mortality compared to 

standard DVT prophylaxys 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]. 
 

CONCLUSION 

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 still not completely 

clear. However, it is clear that the state of hypercoagulation is partly responsible for the high mortality rate 

of COVID-19 patients. The mechanisms of hypercoagulations 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 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 increasing severity of COVID-19, including the use of LMWH prophylaxis.  
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FIGURE 1. The chest CT scan without intravenous contrast revealed large GGO in 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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General Questions 

Although I believe the case report does address important information and adds to the body of 

knowledge surrounding Covid-19 and hypercoagulable states, it seems that there are many gaps 

in the report that make the specific case hard to follow. I found that at the end of the report, I had 

many outlying questions that were not answered, such as: 

 

1) Was the patient treated with additional or different medications/interventions as his 

condition worsened? 

2) Why did the family refuse intubation? Was there more communication with the care team 

around this? If the patient was on heated high flow oxygen, couldn’t he make medical 

decision and provide consent on his own? 

3) Does the author think there was a role to treat this patient, possible with low molecular 

weight heparin, sooner? Would this have decreased the chance of mortality? What was 

the cause of death? Was a post mortem exam done? 

4) Was the patient diagnosed with a hypercoagulable state prior to his hospital admission? 

Was this hypercoagulable state a long standing preexisting condition or was it due to 

Covid? Was it being treated or monitored? What was the cause? 

5) Why was the patient not tested for Covid initially (as his symptoms indicate he should 

have been)? Or was he tested and it took days for results to come back? Was the patient 

transferred to another site prior to the positive Covid test result? Or was this found by the 

receiving site? 

 

I feel adding in details that better outline the case and interventions, as well as clearly outlining 

key points the author is portraying would make the article more impactful. 

 
Title 

The title accurately reflects the purpose of the case report. 

 
Abstract 

The abstract summarizes the manuscript and can be understood without reading the manuscript. I 

did not find any discrepancies in the abstract and the remainder of the manuscript. However, I 

found lines 11 to 14 slightly unclear and was not sure if the patient was referred to another site 

due to the positive diagnosis or the fact they were not improving, or both. I am curious about 

why the patient was not tested or screened for Covid sooner and if they could have been 

managed at their original site once the Covid-19 diagnosis was made. 

 
Introduction 

The introduction does define the problem in terms of Covid-19, however, there is less emphasis 

on hypercoagulable states. Consider defining what a hypercoagulable state means and why this is 

significant (especially in the context of Covid) as I think it would be helpful to the audience. The 

literature referenced in this section to provide context seem recent and valid, however, the flow 

of the information is hard to follow. Consider listing symptoms and lab findings, then discussing 

these in relation to a hypercoagulable state. There is no research question or hypothesis stated, 

however, this seems appropriate considering the article is a case report. 

 
Methodology 

 



 

The article does not contain results of experimental studies, therefore, no informed consent was 

required. Details of the ethics approval and consent from a family member of the patient 

discussed is clearly stated. As this article is a case report, there is no research design 

methodology or data collection and analysis described. The case report section of the article 

included many lab and vital signs values, for example lines 61-22 state the patient had an 

“oxygen saturation of 96% room air”. As a Respiratory Therapist, I understand the significance 

of this, however, other readers may not. I also found the listing of many values (lines 64-65) 

overwhelming, and would suggest only listing pertinent or significant lab values and in addition 

stating if this is high/low in comparison to normal or why this is important in this specific case. 

The case report portion outlines the deterioration of the patient, however, I found it lacked in 

describing interventions and other details. For example, line 79 states “The patient’s family 

refused for intubation to be performed on the patient” but does not describe why or if there was 

discussion with the family about the repercussions of refusing to intubate the patient. The final 

paragraph of the case report describes the deterioration of the patient, a list of medications used 

and the subsequent death of the patient. However, it would be helpful to have more information 

about management and cause of death, for example, hypoxemic respiratory failure secondary to 

multiple pulmonary embolisms? Since there is an emphasis on using low molecular weight 

heparin in these patients later in the article, I am curious as to why this was not suggested or 

considered earlier in the patient’s management. 

 
Results 

Not applicable, no results section (case review). 

 
Discussion / Conclusion 

Lines 104-106 state “A conclusion which can be obtained from several researches was that 

seriously ill patients have a higher risk factor for hypercoagulable and thrombosis than patients 

treated in non-ICU wards.” Although this relates to the observations in the case report to the 

literature and studies, I find the flow and wording difficult to understand and would consider 

rewording to make the statement more impactful. The discussion touches on mechanisms of the 

pathophysiology of hypercoagulability in COVID-19 and the use of Heparin, however, this 

information is not discussed in relation to the case or patient (besides the use of this for treatment 

on the patients final days of life). 

 
Illustrations 

The figures are appropriately labeled. I would consider removing Figure 1 and 2 from the 

Appendices as they are “normal findings”. The arrows in Figure 3 are helpful, however, I am 

unsure if the description of the photo could be understood without referring to the manuscript. I 

do appreciate the use of arrows in the CT images. 

 
Style 

I found that the flow, grammar and redundancy of this case review difficult to follow and think it 

took away from key messages the writer is trying to portray. 

 
References 

The references are timely as the Covid-19 pandemic is a recent issue. The references seem as 

though they are properly quoted and the manuscript contains an appropriate amount. However, I 



 

did notice a few lines that likely require the addition of a citation, for example lines 135-136 and 

141-142. 
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1 Late diagnosis of COVID-19 in a 34-year-old man with hypercoagulable state: A case 

 

2 report 

3 ABSTRACT 

4 Late diagnosis of COVID-19 in a young patient with hypercoagulation state can cause high 

5 mortality rate. Clinical manifestations of COVID-19 include respiratory and extrapulmonary 

6 symptoms such as hypercoagulable state, increased transaminase enzymes, and multiple-organ   

7 failure (MOF). A 34-years-old male presented to the emergency room of peripheral hospital 
 

8 with high fever for 3 days, weakness, flatulence, thrombocytopenia, and elevated liver 
9 transaminase enzymes. The patient was initially diagnosed with dengue haemorrhagic fever   

10 (DHF) and was given hydration intravenous fluids, oxygen, antipyretic and hepatoprotector. 

11 After 4 days treated with suspected DHF, the patient was referred to another hospital because  

12 his condition did not improve and he was diagnosed with COVID-19 based on positive results 

13 of polymerase chain reaction (PCR) nasopharyngeal swabs. This patient received therapy to 

14 decrease the Alanine transaminase (ALT) and Aspartate transaminase (AST) levels,  

15 azithromycin, N acetyl cysteine and multivitamins. On day 13, his condition deteriorated with  

16 cephalgia, shortness of breath, the oxygen saturation was approximately 84% room air, but the 

17 patient’s family refused for intubation to be performed on the patient. The laboratory tests 

18 revealed leukocytes of 18,000 cells/µL, platelets 74,000 cells/µL, erythrocyte sedimentation 

19 rate of 95 mm/hour, lymphocytes of 3%, NLR of 30.7, ALT level of 94 U/L, AST level of 51 

20 U/L, ESR of 95 mm/hour, PT 15,3, aPTT 32,0, fibrinogen > 500 mg/dL, D-dimers of 11,110 

21 mg/L, ferritin of 2,553 ng/L, and quantitative CRP of 75 mg/L. The chest CT scan revealed  

22 large ground-glass opacities in both lungs. The patient was then subjected to additional 

23 medications, such as Meropenem, Dexamethasone, Remdesivir, Low-molecular-weight   

24 heparin (LMWH). On day 15, the patient passed away. Hypercoagulable state is  partly 

25 responsible for the high mortality rate of COVID-19 patients. Early detection and management 

26 of hypercoagulable state, including the use of Low Molecular Weight Heparin prophylaxis, can  

27 be used to prevent the severity of COVID-19 symptoms. 

28 Keywords: Hypercoagulable state, late diagnosis, young patient 

 
29 INTRODUCTION  

30 COVID-19 is caused by a contagious virus which can lead to severe respiratory 

31 problems. The complications of thrombotic events which occur in COVID-19 patients could 

32 result in patient deterioration. Thrombotic and coagulation abnormalities promoting a   

33 hypercoagulable state [1]. COVID-19 patients usually have symptoms of shortness of breath, 

34 cough, and fever. Other frequent symptoms are sore throat, myalgia, fatigue, headache, 

35 rhinorrhoea, and diarrhoea [2]. Laboratory findings include decreased lymphocyte and   

36 increased c-reactive protein (CRP). In terms of cases with coagulopathy complication, there 

37 were increases   in   D-dimers,   prolonged   prothrombin   time   (PT),   fibrinogen,   lactate   

38 dehydrogenase, and ferritin levels [3]. Radiologic evaluation reveals ground-glass opacities 

39 (GGO), bilateral multiple lobular and subsegmental consolidation [4]. We report a patient who  

40 was initially diagnosed with dengue hemorrhagic fever (DHF), but was then diagnosed with 

41 COVID-19 after four days of treatment, and subsequently died after fifteen days of   

42 hospitalization. 

43 
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The patients’s elder sister consented to the publication of this deidentified case report. 

Institutional review board approval is not required for deidentified single case reports or 

histories based on institutional policies. 

 

 
CASE REPORT 

A 34-year-old Indonesian man with high fever for 3 days, weakness, and flatulence was 

admitted to the emergency room of a peripheral hospital. He had no medical history of 

comorbidities. The platelet count is 86,000 cells/µl, hence suspected as Dengue Haemorrhagic 

Fever. Laboratory tests revealed increased monocytes of 20%, ALT level of 161 U/L, AST 

level of 52 U/L due to hyperinflammation condition. A radiologic evaluation revealed no 

abnormalities in the heart and lungs. The patient was treated with a suspected DHF and was 

given hydration intravenous fluids, oxygen, antipyretic, and hepatoprotector. 
 

After four days of being treated with suspected DHF, the patient was referred to a 

hospital because his condition did not improve. The patient was diagnosed with COVID-19 

based on positive results of polymerase chain reaction (PCR) nasopharyngeal swabs with CT 

value of ORF1ab Gen 19.14, Gen N 19.21. Patients received hepatoprotector to decrease the 

ALT and AST levels, azithromycin, N-acetylcysteine, and multivitamins. Laboratory 

examination show 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/hour (normal value: 0-15 mm/hour), 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 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 results of the Posteroanterior 

(PA) chest X-ray did not show any radiological abnormalities in the heart and lungs. 

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. He was subsequently 

subjected to oxygen therapy using a non-rebreathing mask (NRM) of 15 liters/minute. 

Laboratory tests revealed an ALT level of 87 U/L and AST 91 level of U/L. Chest radiograph 

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 

also suffered from fever, abdominal bloating, headache, and tingling of limbs. The oxygen 

saturation was 84% room air, hence requiring ICU treatment using High Flow Nasal Cannula 

FiO2 100% Flow 60 liters per minute. The patient’s family refused for intubation to be 

performed on the patient, because they think the action will harm the patient. The laboratory 

tests revealed leukocytes of 18,000 cells/µL, platelets 74,000 cells/µL, erythrocyte 

sedimentation rate of 95 mm/hour, lymphocytes of 3%, NLR of 30.7, ALT level of 94 U/L, 

AST level of 51 U/L, ESR of 95 mm/hour, Prothrombin Time 15,3, activated Partial 

Thromboplastin Time 32,0, fibrinogen >500 mg/dL, D-dimers of 11,110 mg/L, ferritin of 2,553 

ng/L, and quantitative C-Reactive Protein of 75 mg/L. The chest CT scan without intravenous 

contrast revealed large Ground Glass Opacities in both lungs such as Segment 1 (S1) and S2 

left; S2 right, S3 and S6 right, S4, S5, S6 left; S4, S5, S7, S8 right; S 10 right and left (Figure 

1). The patient was then subjected to additional medications, such as Meropenem, 

Dexamethasone, Remdesivir, Low-molecular-weight heparin (LMWH), Ondansetron, 

Omeprazole, and Supplements (e.g., Vitamin C, Zinc, and Vitamin D3). The patient's condition 
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259 worsened, and the family asked to be referred and still refused to be intubated. On the 15th day, 

260 the patient passed away with hypoxemic respiratory failure. 

261  

262 DISCUSSION   

263   The hypercoagulable state was found in COVID-19 patients with poor clinical 

264 conditions[1]. Several studies have shown that the pulmonary thrombosis rate of covid-19 

265 patients reaches nearly 79% [5]. The thrombosis rate data comes from patients in non-intensive   

266 care units (ICU) and ICU. The study reported that the incidence of thrombosis in COVID-19 

267 patients admitted to the ICU is about 31-79% higher than that of non-ICU patients [1,5] . 

268 Another study reported that the incidence of thrombosis in non-ICU patients increased from 

269 9.2% to 15% [6]. In addition, the autopsy findings of COVID-19 patients showed that 58% of 

270 patients had undetected venous thrombosis, and 4 patients directly caused a severe pulmonary 

271 embolism   [7].   The   findings   of   this   study   are   very   important   because   pulmonary 

272 thromboembolism is usually caused by bacteria or other viral pneumonia (only 1-2.6%) [8]. In 

273 our case report, the patient had no history of comorbidities. Several studies have concluded that 

274 compared with patients receiving treatment in non-ICU wards, critically ill patients have higher 

275 risk factors for hypercoagulability and thrombosis [1,5]. 

276 Increased proinflammatory and anti-fibrinolytic conditions were observed in patients 

277 with severe infection. A Retrospective multicentre cohort study found that 54 COVID-19 

278 patients who died were more likely to have low levels of lymphocytes, increased D-dimers, 

279 interleukin-6, , cardiac troponin, ferritin, lactate dehydrogenase [9]. Patients with coagulopathy 

280 complications have higher levels of   D-dimers [3]. There were no previous studies on the 

281 association   between   D-dimer   increase   and   prediction   of   the   level   of   severity   of 

282 hypercoagulation complications, level of COVID-19 severity of the patients in the ICU, and 

283 the potential mortality. The elevation of the transaminase enzyme in these patients is related to 

284 the incidence of liver injury in COVID-19. This liver injury, including systemic inflammatory, 

285 hypoxia, and ischemia-reperfusion liver injury, and drug-induced hepatotoxicity, may direct 

286 injury from the virus to the liver [10]. In this patient, we found increased transaminase enzymes, 

287 hypercoagulation conditions such as increased D-dimer, moderate thrombocytopenia, and 

288 prolonged PT. 

289 The first mechanism of the pathophysiology of hypercoagulability in COVID-19 is 

290 vascular endothelial injury. Vascular endothelial cells are very important for regulating 

291 vascular permeability, maintaining hemostasis, and regulating hemolysis. Vascular endothelial 

292 injury due to the infection of the SARS CoV-2 virus can cause primary pulmonary thrombus  

293 [11]. The second mechanism is the formation of microvascular microthrombi, which triggers 

294 the expression of active tissue factors in macrophages and endothelial cells. The increase in 

295 tissue hypoxic factors due to acute respiratory distress syndrome (ARDS) leads to an 

296 inflammatory process as a cytokine storm. The laboratory results of COVID-19 patients with 

297 hypercoagulation conditions are increased D-dimer, moderate thrombocytopenia, and 

298 prolonged PT [3]. Increased of serum lactate dehydrogenase and ferritin levels are related to a 

299 high risk of death and microangiopathy in thrombotic complications of COVID-19 patients [9]. 

300 In this patient, we found increased transaminase enzymes, hypercoagulation conditions such 

301 as    increased    D-dimer,    moderate    thrombocytopenia,    and    prolonged    PT,    due    to 

302 hyperinflammatory reactions and vascular endothelial injury . 

303 The use of low-molecular-weight heparin (LMWH) for prophylaxis of venous 

304 thromboembolism has been approved by WHO as the hypercoagulation management [12]. 

305 Besides having an anticoagulant effect, LWMH has demonstrated as anti-inflammatory 
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347 attributes which might be helpful against inflammatory conditions caused by the COVID-19 

348 virus. Heparin also suppresses interleukin-6 reaction and interleukin-8 expression of lung 

349 epithelial cells, thereby reducing the risks of the emergence of thrombotic complications and 

350 cytokine storms [13]. Intermediate LMWH dosage seems to be associated with lower incidence 

351 of mortality compared to standard DVT prophylaxys in hospitalized COVID-19 patients. In 

352  

353  

354  

355 CONCLUSION 

356 Late diagnosis of COVID-19 in young patients with a hypercoagulable state can cause 

357 high mortality rates. Further studies are required to understand the pathophysiology of hyper 

358 coagulation conditions in young patients. The role of laboratory results such as elevated D 

359 dimer, ferritin, CRP and fibrinogen, thrombocytopenia and CT scan results will help us for the 

360 hypercoagulable state. The relationship between hypercoagulation conditions and thrombotic 

361 complications in COVID-19 patients is still not completely clear. It is clear that the state of 

362 hypercoagulation is partly responsible for the high mortality rate of COVID-19 patients. The 

363 mechanisms involving proinflammatory cytokines, vascular  endothelial injury and serum 

364 procoagulants have been frequently discussed and investigated. These data can help the early 

365 management of the hypercoagulable state to prevent severity of COVID-19, although the data 

366 are still limited and require further studies. Early detection and management of 

367 hypercoagulable state can be effective to prevent severity of COVID-19, including the use of 

368 Low Molecular Weight Heparin prophylaxis. 

369  
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443 FIGURE 1. The chest CT scan without intravenous contrast revealed large GGO in both 

444 lungs : (A) S 10 right and left; (B) S4, S5, S7, S8 right/blue arrows and S10 right and 

445 left/orange arrows; (C) S3 right/orange arrow, S2, S4, S5, S6 right/blue arrow, S4, S5, S6 

446 left/blue arrow; (D) S2 right/green arrow, S1 dan S2 left/orange arrow 
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1 Late diagnosis of COVID-19 in a 34-year-old man in a hypercoagulable state: A case 

2 report 

3 ABSTRACT 

4 Background: Late diagnosis of COVID-19 in young patients in a hypercoagulable state can  

5 cause a high mortality rate. Clinical manifestations of COVID-19 include respiratory and 

6 extrapulmonary symptoms such as a hypercoagulable state, increased transaminase enzymes, 

7 and multiple-organ failure (MOF). 

8 Case and outcomes: A 34-year-old male presented to the emergency room after three days of   

9 high fever, weakness, and flatulence. The patient had thrombocytopenia and elevated liver 

10 transaminase enzymes and was initially diagnosed with dengue hemorrhagic fever (DHF). He   

11 was given hydration intravenous fluids, oxygen, antipyretic and hepatoprotector. On day four,   

12 the patient was diagnosed with COVID-19 and received therapy to decrease the Alanine   
13 transaminase (ALT) and Aspartate transaminase (AST) levels. While waiting for outsourced D 
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15 (LMWH). On day 13, his condition deteriorated with cephalgia and shortness of breath, but the   

16 patient’s family refused intubation. The chest CT scan revealed large ground-glass opacities in 

17 both lungs.   The   patient   was   given   additional   medications,   such   as   Meropenem,   

18 Dexamethasone, and Remdesivir. On day 15, the patient passed away. 

19 Discussion: Intermediate LMWH dosage seems to be associated with a lower mortality  

20 incidence than standard DVT prophylaxis in hospitalized COVID-19 patients. However, due 

21 to the late COVID-19 diagnosis, the patient was not  given LMWH at the beginning of 

22 treatment.  

23 Conclusion: A hypercoagulable state is partly responsible for the high mortality rate of   

24 COVID-19 patients. Early detection and management of the hypercoagulable state, including 

25 the use of LMWH, can decrease the severity of COVID-19 symptoms.  

26 Keywords: Hypercoagulable state, late diagnosis, young patient 

 
27 INTRODUCTION 

28 COVID-19 is caused by a contagious virus that can lead to severe respiratory problems.  

29 The complications of thrombotic events frequently result in deterioration of COVID-19 

30 patients. Thrombotic and coagulation abnormalities can lead to a hypercoagulable state [1].   

31 COVID-19 patients usually have shortness of breath, cough, and fever. Other frequent 

32 symptoms are sore throat, myalgia, fatigue, headache, rhinorrhea, and diarrhea [2]. Laboratory  

33 findings in COVID-19 patients generally indicate decreased lymphocyte and increased c-   

34 reactive protein (CRP). In cases with coagulopathy complications, there are increases in D-   

35 dimer, prolonged prothrombin time (PT), fibrinogen, lactate dehydrogenase, and ferritin levels 

36 [3]. Radiologic evaluation of these patients frequently reveals ground-glass opacities (GGO) 

37 and bilateral multiple lobular and subsegmental consolidation [4]. 

38 This case report details a patient initially diagnosed with dengue hemorrhagic fever   

39 (DHF), who was then diagnosed with COVID-19 after four days of treatment and died after   

40 fifteen days of hospitalization. 
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187 The patients’ elder sister consented to publication of this de-identified case report. 

 

188 Institutional review board approval is not required for de-identified single case reports or 

189 histories based on institutional policies. 

190  

191 CASE REPORT 

192  

193 A 34-year-old Indonesian man reporting three days of high fever, weakness, and 

194 flatulence was admitted to the emergency room of a small, peripheral hospital. He had no 

195 medical history of comorbidities. Dengue Haemorrhagic Fever (DHF) was suspected by the 

196 internist based on laboratory results indicating a platelet count of 86,000 cells/µl, increased 

197 monocytes of  20%, an ALT level of  161 U/L,  and an AST level of  52 U/L due to a 

198 hyperinflammation condition. A radiologic evaluation revealed no abnormalities in the heart   

199 and lungs, and COVD-19 was not suspected. The patient was treated for DHF and was given 

200 intravenous fluids, oxygen, antipyretic, and hepatoprotector. 

201 There was no improvement after four days of DHF treatment, and saturation tended to 

202 decrease. Therefore, the patient was referred to a pulmonologist in the main hospital. The 

203 patient was diagnosed with COVID-19 based on a positive result from polymerase chain 

204 reaction (PCR) nasopharyngeal swabs with CT value of ORF1ab Gen 19.14, Gen N 19.21. The 

205 patient received  hepatoprotector to decrease the ALT and AST levels, azithromycin, N- 

206 acetylcysteine, and multivitamins. Laboratory examination show that leukocytes were 12,300 

207 cells/µL (normal value: 5.000-10.000 cells/µL), lymphocytes were 12% (normal value: 20- 

208 50%), erythrocyte sedimentation rate (ESR) was 40 mm/hour (normal value: 0-15 mm/hour), 

209 monocytes were 11% (normal value: 4-8%), Neutrophil Lymphocytes Ratio (NLR) was 6.24 

210 (normal value: <5), AST level was 278 U/L (normal value: 7-41 U/L), ALT level was 315 U/L 

211 (normal value: 12-38 U/L), and potassium level was 3.16 mmol/L (normal value: 3.7 – 5.2 

212 mmol/L). The results of the Posteroanterior (PA) chest X-ray did not show any radiological 

213 abnormalities in the heart and lungs. 

214 A D dimer examination was carried out, and the sample was sent outside the hospital.   

215 Hospital facilities were limited, and at that time, the national insurance did not cover the 

216 financing. While waiting for the D dimer and prothrombin time results, the patient was given 

217 low molecular weight-heparin (LMWH). The patient was experiencing chypoxemic respiratory 

218 failure, and was in a hypercoagulable state due to the hyperinflammation process associated 

219 with COVID-19. 

220 On day 7 of the treatment, the patient’s condition still did not improve. He experienced 

221 shortness of breath. The oxygen saturation was 90-92% room air. Subsequently, he was 

222 subjected to oxygen therapy using a non-rebreathing mask (NRM) of 15 litres/minute. 

223 Laboratory tests revealed an ALT level of 87 U/L and AST 91 level of U/L. Chest radiographs 

224 indicated no radiological abnormalities in the heart and lungs. The patient was given 

225 Azithromycin, Dexamethasone, Remdesivir, Ondansetron, Omeprazole, and supplements (e.g., 

226 Vitamin C, Zinc, and Vitamin D3), N-acetyl cysteine, multivitamins, and other supporting 

227 medications. 

228 On day 13, the patient’s condition declined. He experienced shortness of breath and 

229 suffered from fever, abdominal bloating, headache, and tingling of limbs. The oxygen 

230 saturation was 84% room air, requiring ICU treatment using High Flow Nasal Cannula FiO2 

231 100% Flow 60 litres per minute. 
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236 Intubation was recommended as a next step; after communication with the patient’s 

237 family about this procedure, they refused based on the belief that intubation would further harm 

238 the patient. Although the patient was on heated high flow oxygen and was able to communicate, 

239 the patient’s family, especially the patient’s elder sister, determined the treatment decisions. 

240 The patient deferred all decisions regarding medical treatment to the elder sister. 

241 The laboratory tests revealed leukocytes of 18,000 cells/µL, platelets 74,000 cells/µL, 

242 erythrocyte sedimentation rate of 95 mm/hour, lymphocytes of 3%, NLR of 30.7, ALT level 

243 of 94 U/L, AST level of 51 U/L, ESR of 95 mm/hour, Prothrombin Time 15,3, activated Partial 

244 Thromboplastin Time 32,0, fibrinogen >500 mg/dL, D-dimers of 11,110 mg/L, ferritin of 2,553 

245 ng/L, and quantitative C-Reactive protein of 75 mg/L. The chest CT scan without intravenous 

246 contrast revealed large Ground Glass Opacities in both lungs such as Segment 1 (S1) and S2 

247 left; S2 right, S3 and S6 right, S4, S5, S6 left; S4, S5, S7, S8 right; S 10 right and left (Figure  

248 1). The patient was then given additional medications including Meropenem, Dexamethasone, 

249 Remdesivir,   Low-molecular-weight   heparin (LMWH),   Ondansetron,   Omeprazole,   and 

250 Supplements (e.g., Vitamin C, Zinc, and Vitamin D3). 

251 The patient’s condition worsened, and the family still refused intubation. On the 15th 

252 day, the patient passed away. The cause of death was hypoxemic respiratory failure, a 

253 hypercoagulable state due to the hyperinflammation process of COVID-19. A post mortem 

254 exam was not carried out because the family did not approve it. 

255  

256 DISCUSSION 

257 A hypercoagulable state has been reported in COVID-19 patients with poor clinical 

258 conditions[1]. Several studies have shown that the pulmonary thrombosis rate of these patients 

259 reaches nearly 79% [5]. The thrombosis rate data comes from patients in non-intensive care 

260 units (ICU) and ICU. The study reported that the incidence of thrombosis in COVID-19 

261 patients admitted to the ICU is about 31-79% higher than that of non-ICU patients [1,5]. 

262 Another study reported that the incidence of thrombosis in non-ICU patients increased from 

263 9.2% to 15% [6]. In addition, the autopsy findings of COVID-19 patients showed that 58% of 

264 patients had undetected venous thrombosis that directly caused a severe pulmonary embolism 

265 in four of those patients [7]. The findings of this study are important because pulmonary 

266 thromboembolism is usually caused by bacteria or other viral pneumonia (only 1-2.6%) [8]. In 

267 our case report, the patient had no history of comorbidities. Several studies have concluded that 

268 compared with patients receiving treatment in non-ICU wards, critically ill patients have higher 

269 risk factors for hypercoagulability and thrombosis [1,5]. 

270 Increased proinflammatory and anti-fibrinolytic conditions were observed in patients 

271 with severe infection. A retrospective multicentre cohort study found that 54 COVID-19 

272 patients who died were more likely to have low levels of lymphocytes, increased D-dimers, 

273 interleukin-6, cardiac troponin, ferritin, and lactate dehydrogenase [9]. Patients with 
 

274 coagulopathy complications have higher D-dimer levels [3].  

275 In searching the current literature, no previous studies were found on the association 
 

276 between D-dimer increase and prediction of the level of severity of hypercoagulation 
277 complications, level of COVID-19 severity of the patients in the ICU, and potential mortality. 

278 The elevation of the transaminase enzyme in these patients is related to the incidence of liver 

279 injury in COVID-19. This liver injury, including systemic inflammatory, hypoxia, ischemia- 

280 reperfusion liver injury, and drug-induced hepatotoxicity, may direct injury from the virus to 
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287 the liver [10]. In this case report, we found increased transaminase enzymes, hypercoagulation 

288 conditions such as increased D-dimer, moderate thrombocytopenia, and prolonged PT. 

289 The first mechanism of the pathophysiology of hypercoagulability in COVID-19 is 

290 vascular endothelial injury. Vascular endothelial cells are important for regulating vascular 

291 permeability, maintaining hemostasis, and regulating hemolysis. Vascular endothelial injury 

292 due to the infection of the SARS CoV-2 virus can cause primary pulmonary thrombus [11]. 

293 The second mechanism is the formation of microvascular microthrombi, which triggers the 

294 expression of active tissue factors in macrophages and endothelial cells. The increase in tissue 

295 hypoxic factors due to acute respiratory distress syndrome (ARDS) leads to an inflammatory 

296 process   as   a   cytokine   storm.   The   laboratory   results   of   COVID-19   patients   with 

297 hypercoagulation conditions indicate increased D-dimer, moderate thrombocytopenia, and 

298 prolonged PT [3]. Increased serum lactate dehydrogenase and ferritin levels are related to a 

299 high risk of death and microangiopathy in thrombotic complications of COVID-19 patients [9]. 

300 In this case report, we found increased transaminase enzymes, hypercoagulation conditions 

301 such as   increased D-dimer,   moderate thrombocytopenia,   and prolonged   PT due to 

302 hyperinflammatory reactions and vascular endothelial injury. 

303 The use of LMWH for prophylaxis of venous thromboembolism has been approved by 

304 WHO for hypercoagulation management [12]. Besides having an anticoagulant effect, LWMH 

305 has demonstrated anti-inflammatory attributes that might be helpful against inflammatory 

306 conditions caused by the COVID-19 virus. Heparin also suppresses interleukin-6 reaction and 

307 interleukin-8 expression of lung epithelial cells, thereby reducing the risks of the emergence of 

308 thrombotic complications and cytokine storms [13]. Intermediate LMWH dosage seems to be 

309 associated with a lower incidence of mortality compared to standard DVT prophylaxys in 

310 hospitalized COVID-19 patients. In this case, the patient had been given LMWH, but not at the 

311 beginning of treatment; therefore the administration of LMWH did not seem to improve the  

312 patient’s condition [14]. 

313  

314 CONCLUSION 

315 Late diagnosis of COVID-19 in young patients with a hypercoagulable state can cause 

316 high mortality rates. Further studies are required to understand the pathophysiology of 

317 hypercoagulation conditions in young patients. The role of laboratory results such as elevated 

318 D dimer, ferritin, CRP and fibrinogen, thrombocytopenia and CT scan results help identify the 

319 hypercoagulable state. The relationship between hypercoagulation conditions and thrombotic 

320 complications in COVID-19 patients is still not completely clear. However, it is clear that the 

321 state of hypercoagulation is partly responsible for the high mortality rate of COVID-19 

322 patients. The mechanisms involving proinflammatory cytokines, vascular endothelial injury 

323 and serum procoagulants have been frequently discussed and investigated. These data can help 

324 the early management of the hypercoagulable state to decrease severity of COVID-19, although 

325 the data are still limited and require further studies. Early detection and management of a 

326 hypercoagulable state can be an effective way to prevent increasing severity of COVID-19, 

327 including the use of LMWH prophylaxis. 

328  
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395 FIGURE 1. The chest CT scan without intravenous contrast revealed large GGO in both 

396 lungs : (A) S 10 right and left; (B) S4, S5, S7, S8 right/blue arrows and S10 right and 

397 left/orange arrows; (C) S3 right/orange arrow, S2, S4, S5, S6 right/blue arrow, S4, S5, S6 

398 left/blue arrow; (D) S2 right/green arrow, S1 dan S2 left/orange arrow 
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1 Late diagnosis of COVID-19 in a 34-year-old man in a hypercoagulable state: A case 

2 report 

3 ABSTRACT 

4 Background: Late diagnosis of COVID-19 in young patients in a hypercoagulable state can 

5 cause a high mortality rate. Clinical manifestations of COVID-19 include respiratory and 

6 extrapulmonary symptoms such as a hypercoagulable state, increased transaminase enzymes, 

7 and multiple-organ failure (MOF). 

8 Case and outcomes: A 34-year-old male presented to the emergency room after three days of 

9 high fever, weakness, and flatulence. The patient had thrombocytopenia and elevated liver 

10 transaminase enzymes and was initially diagnosed with dengue hemorrhagic fever (DHF). He 

11 was given hydration intravenous fluids, oxygen, antipyretic and hepatoprotector. On day four, 

12 the patient was diagnosed with COVID-19 and received therapy to decrease the Alanine 

13 transaminase (ALT) and Aspartate transaminase (AST) levels. While waiting for outsourced D 

14 dimer and prothrombin time results, the molecular weight-heparin 

15 (LMWH) on day 5. On day 13, his condition deteriorated with cephalgia and shortness of 

16 breath, but the patient’s family refused intubation. The chest CT scan revealed large ground- 

17 glass opacities in both lungs. The patient was given additional medications, such as 

18 Meropenem, Dexamethasone, and Remdesivir. On day 15, the patient passed away. 

19 Discussion: Intermediate LMWH dosage seems to be associated with a lower mortality 

20 incidence than standard DVT prophylaxis in hospitalized COVID-19 patients. However, due 

21 to the late COVID-19 diagnosis, the patient was not given LMWH at the beginning of 

22 treatment. 

23 Conclusion: A hypercoagulable state is partly responsible for the high mortality rate of 

24 COVID-19 patients. Early detection and management of the hypercoagulable state, including 

25 the use of LMWH, can decrease the severity of COVID-19 symptoms. 

26 Keywords: Hypercoagulable state, late diagnosis, young patient 

 

27 INTRODUCTION 

28 COVID-19 is caused by a contagious virus that can lead to severe respiratory problems. 

29 The complications of thrombotic events frequently result in deterioration of COVID-19 

30 patients. Thrombotic and coagulation abnormalities can lead to a hypercoagulable state [1]. 

31 COVID-19 patients usually have shortness of breath, cough, and fever. Other frequent 

32 symptoms are sore throat, myalgia, fatigue, headache, rhinorrhea, and diarrhea [2]. Laboratory 

33 findings in COVID-19 patients generally indicate decreased lymphocyte and increased c- 

34 reactive protein (CRP). In cases with coagulopathy complications, there are increases in D- 

35 dimer, prolonged prothrombin time (PT), fibrinogen, lactate dehydrogenase, and ferritin levels 

36 [3]. Radiologic evaluation of these patients frequently reveals ground-glass opacities (GGO) 

37 and bilateral multiple lobular and subsegmental consolidation [4]. 

38 This case report details a patient initially diagnosed with dengue hemorrhagic fever 

39 (DHF), who was then diagnosed with COVID-19 after four days of treatment and died after 

40 fifteen days of hospitalization. 
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43 The patients’ elder sister consented to publication of this de-identified case report. 

44 Institutional review board approval is not required for de-identified single case reports or 

45 histories based on institutional policies. 

46 

47 CASE REPORT 

48 

49 A 34-year-old Indonesian man reporting three days of high fever, weakness, and 

50 flatulence was admitted to the emergency room of a small, peripheral hospital. He had no 

51 medical history of comorbidities. Dengue Haemorrhagic Fever (DHF) was suspected by the 

52 internist based on laboratory results indicating a platelet count of 86,000 cells/µl, increased 

53 monocytes of  20%,  an ALT level of  161 U/L,  and an AST level of  52 U/L due to a 

54 hyperinflammation condition. A radiologic evaluation revealed no abnormalities in the heart   

55 and lungs, and COVD-19 was not suspected. The patient was treated for DHF and was given 

56 intravenous fluids, oxygen, antipyretic, and hepatoprotector. 

57 There was no improvement after four days of DHF treatment, and saturation tended to 

58 decrease. Therefore, the patient was referred to a pulmonologist in the main hospital. The 

59 patient was diagnosed with COVID-19 based on a positive result from polymerase chain 

60 reaction (PCR) nasopharyngeal swabs with CT value of ORF1ab Gen 19.14, Gen N 19.21. The 

61 patient received  hepatoprotector to decrease the ALT and AST levels, azithromycin, N- 

62 acetylcysteine, and multivitamins. Laboratory examination show that leukocytes were 12,300 

63 cells/µL (normal value: 5.000-10.000 cells/µL), lymphocytes were 12% (normal value: 20- 

64 50%), erythrocyte sedimentation rate (ESR) was 40 mm/hour (normal value: 0-15 mm/hour), 

65 monocytes were 11% (normal value: 4-8%), Neutrophil Lymphocytes Ratio (NLR) was 6.24 

66 (normal value: <5), AST level was 278 U/L (normal value: 7-41 U/L), ALT level was 315 U/L 

67 (normal value: 12-38 U/L), and potassium level was 3.16 mmol/L (normal value: 3.7 – 5.2 

68 mmol/L). The results of the Posteroanterior (PA) chest X-ray did not show any radiological 

69 abnormalities in the heart and lungs. 

70 On day 5, D dimer examination was carried out,   the sample was sent outside the  

71 hospital and the results came out 4 days later. Hospital facilities were limited, and at that time, 

72 the national insurance did  not cover  the financing. While waiting for the D dimer  and 

73 prothrombin time results, the patient was given low molecular weight-heparin (LMWH). The 

74 patient was experiencing hypoxemic respiratory failure, and was in a hypercoagulable state due 

75 to the hyperinflammation process associated with COVID-19. 

76 On day 7 of the treatment, the patient’s condition still did not improve. He experienced 

77 shortness of breath. The oxygen saturation was 90-92% room air. Subsequently, he was 

78 subjected to oxygen therapy using a non-rebreathing mask (NRM) of 15 litres/minute. 

79 Laboratory tests revealed an ALT level of 87 U/L and AST 91 level of U/L. Chest radiographs 

80 indicated no radiological abnormalities in the heart and lungs. The patient was given 

81 Azithromycin, Dexamethasone, Remdesivir, Ondansetron, Omeprazole, and supplements (e.g., 

82 Vitamin C, Zinc, and Vitamin D3), N-acetyl cysteine, multivitamins, and other supporting 

83 medications. 

84 On day 13, the patient’s condition declined. He experienced shortness of breath and 

85 suffered from fever, abdominal bloating, headache, and tingling of limbs. The oxygen 

86 saturation was 84% room air, requiring ICU treatment using High Flow Nasal Cannula FiO2 

87 100% Flow 60 litres per minute. 
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88 Intubation was recommended as a next step; after communication with the patient’s  

89 family about this procedure, they refused based on the belief that intubation would further harm 

90 the patient. Although the patient was on heated high flow oxygen and was able to communicate, 

91 the patient’s family, especially the patient’s elder sister, determined the treatment decisions. 

92 The patient deferred all decisions regarding medical treatment to the elder sister. 

93 The laboratory tests revealed erythrocyte sedimentation rate of 95 mm/hour, 

94 lymphocytes of 3%, NLR of 30.7, fibrinogen >500 mg/dL, D-dimers of 11,110 mg/L, ferritin 

95 of 2,553 ng/L, and quantitative C-Reactive protein of 75 mg/L. The chest CT scan without 

96 intravenous contrast revealed large Ground Glass Opacities in both lungs such as Segment 1 

97 (S1) and S2 left; S2 right, S3 and S6 right, S4, S5, S6 left; S4, S5, S7, S8 right;  S 10 right and  

98 left (Figure 1). The patient was then given additional medications including Meropenem, 

99 Dexamethasone, Remdesivir, Ondansetron, Omeprazole, and Supplements (e.g., Vitamin C,   

100 Zinc, and Vitamin D3). 

101 The patient’s condition worsened, and the family still refused intubation. On the 15th 

102 day, the patient passed away. The cause of death was hypoxemic respiratory failure, a 

103 hypercoagulable state due to the hyperinflammation process of COVID-19. A post mortem 

104 exam was not carried out because the family did not approve it. 

105  

106 DISCUSSION 

107 A hypercoagulable state has been reported in COVID-19 patients with poor clinical 

108 conditions[1]. Several studies have shown that the pulmonary thrombosis rate of these patients 

109 reaches nearly 79% [5]. The thrombosis rate data comes from patients in non-intensive care 

110 units (ICU) and ICU. The study reported that the incidence of thrombosis in COVID-19 

111 patients admitted to the ICU is about 31-79% higher than that of non-ICU patients [1,5]. 

112 Another study reported that the incidence of thrombosis in non-ICU patients increased from 

113 9.2% to 15% [6]. In addition, the autopsy findings of COVID-19 patients showed that 58% of 

114 patients had undetected venous thrombosis that directly caused a severe pulmonary embolism 

115 in four of those patients [7]. The findings of this study are important because pulmonary 

116 thromboembolism is usually caused by bacteria or other viral pneumonia (only 1-2.6%) [8]. In 

117 our case report, the patient had no history of comorbidities. Several studies have concluded that 

118 compared with patients receiving treatment in non-ICU wards, critically ill patients have higher 

119 risk factors for hypercoagulability and thrombosis [1,5]. 

120 Increased proinflammatory and anti-fibrinolytic conditions were observed in patients 

121 with severe infection. A retrospective multicentre cohort study found that 54 COVID-19 

122 patients who died were more likely to have low levels of lymphocytes, increased D-dimers, 

123 interleukin-6, cardiac troponin, ferritin, and lactate dehydrogenase [9]. Patients with 

124 coagulopathy complications have higher D-dimer levels [3]. 

125 In searching the current literature, no previous studies were found on the association 

126 between D-dimer increase and prediction of the level of severity of hypercoagulation 

127 complications, level of COVID-19 severity of the patients in the ICU, and potential mortality. 

128 The elevation of the transaminase enzyme in these patients is related to the incidence of liver 

129 injury in COVID-19. This liver injury, including systemic inflammatory, hypoxia, ischemia- 

130 reperfusion liver injury, and drug-induced hepatotoxicity, may direct injury from the virus to 

131 the liver [10]. In this case report, we found increased transaminase enzymes, hypercoagulation 

132 conditions such as increased D-dimer, moderate thrombocytopenia, and prolonged PT. 
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133 The first mechanism of the pathophysiology of hypercoagulability in COVID-19 is 

134 vascular endothelial injury. Vascular endothelial cells are important for regulating vascular 

135 permeability, maintaining hemostasis, and regulating hemolysis. Vascular endothelial injury 

136 due to the infection of the SARS CoV-2 virus can cause primary pulmonary thrombus [11]. 

137 The second mechanism is the formation of microvascular microthrombi, which triggers the 

138 expression of active tissue factors in macrophages and endothelial cells. The increase in tissue 

139 hypoxic factors due to acute respiratory distress syndrome (ARDS) leads to an inflammatory 

140 process   as   a   cytokine   storm.   The   laboratory   results   of   COVID-19   patients   with 

141 hypercoagulation conditions indicate increased D-dimer, moderate thrombocytopenia, and 

142 prolonged PT [3]. Increased serum lactate dehydrogenase and ferritin levels are related to a 

143 high risk of death and microangiopathy in thrombotic complications of COVID-19 patients [9]. 

144 In this case report, we found increased transaminase enzymes, hypercoagulation conditions 

145 such as   increased D-dimer,   moderate thrombocytopenia,   and prolonged   PT due to 

146 hyperinflammatory reactions and vascular endothelial injury. 

147 The use of LMWH for prophylaxis of venous thromboembolism has been approved by 

148 WHO for hypercoagulation management [12]. Besides having an anticoagulant effect, LWMH 

149 has demonstrated anti-inflammatory attributes that might be helpful against inflammatory 

150 conditions caused by the COVID-19 virus. Heparin also suppresses interleukin-6 reaction and 

151 interleukin-8 expression of lung epithelial cells, thereby reducing the risks of the emergence of 

152 thrombotic complications and cytokine storms [13]. Intermediate LMWH dosage seems to be 

153 associated with a lower incidence of mortality compared to standard DVT prophylaxys in 

154 hospitalized COVID-19 patients. In this case, the patient had been given LMWH, but not at the 

155 beginning of treatment; therefore the administration of LMWH did not seem to improve the 

156 patient’s condition [14]. 

157  

158 CONCLUSION 

159 Late diagnosis of COVID-19 in young patients with a hypercoagulable state can cause 

160 high mortality rates. Further studies are required to understand the pathophysiology of 

161 hypercoagulation conditions in young patients. The role of laboratory results such as elevated 

162 D dimer, ferritin, CRP and fibrinogen, thrombocytopenia and CT scan results help identify the 

163 hypercoagulable state. The relationship between hypercoagulation conditions and thrombotic 

164 complications in COVID-19 patients is still not completely clear. However, it is clear that the 

165 state of hypercoagulation is partly responsible for the high mortality rate of COVID-19 

166 patients. The mechanisms of hypercoagulations involving inflammatory cytokines, vascular 

167 endothelial injury and serum procoagulants have been frequently discussed and investigated. 

168 These data can help the early management of the hypercoagulable state to decrease severity of 

169 COVID-19, although the data are still limited and require further studies. Early detection and 

170 management of a hypercoagulable state can be an effective way to prevent increasing severity 

171 of COVID-19, including the use of LMWH prophylaxis. 

172  
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ABSTRACT  

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 (MOF).  

Case and outcomes: A 34-year-old male presented to the emergency room after three days of  

high fever, weakness, and flatulence. The patient had thrombocytopenia and elevated liver  
transaminase enzymes and was initially diagnosed with dengue hemorrhagic fever (DHF). He  
was given hydration intravenous fluids, oxygen, antipyretic, and hepatoprotector. On day  
four4, the patient was diagnosed with COVID-19 and received therapy to decrease the  
Alanine transaminase (ALT) and Aspartate transaminase (AST) 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 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.  

Key wWords: Hhypercoagulable state, ; late diagnosis, ; young patient  
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state, late diagnosis, LMWH, young patientINTRODUCTION  
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 Cc-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 four 4 days of treatment and died after  
fifteen 15 days of hospitalization.  

ETHICS APPROVAL  
The patients’ elder sister consented to the publication of this de-identified case report.  
Institutional review board approval is not required for de-identified single case reports or  
histories based on institutional policies.  
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CASE REPORT  
A 34-year-old Indonesian man reporting three 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 Dengue 

Haemorrhagic Fever (DHF) based  
on laboratory results indicating a platelet count of 86,000 cells/µlL, increased monocytes of  
20%, and 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 four 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/hour  
(normal value: 0-–15 mm/hour), 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 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 (PA) 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 four 4 days later. Hospital facilities were limited, and, at that  
time, the national insurance did not cover the financingtest cost. While waiting for the D  
dimer and prothrombin timePT results, the patient was given low molecular weight heparin  
Commented [A4]: Author: Is this change correct?  
Yes it is(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 (NRM) of  
15 Llitres/minute. Laboratory tests revealed an ALT level of 87 U/L and AST 91 level of  
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 Hhigh  
Fflow Nnasal cCannula FiO2 100% Fflow 60 lL/itres per minute.  
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 erythrocyte sedimentation rateESR of 95 mm/hour,  
lymphocytes of 3%, NLR of 30.7, fibrinogen >500 mg/dL, D-dimers of 11,110 mg/L, ferritin  
of 2,553 ng/L, and quantitative CRPC-Reactive protein of 75 mg/L. The chest CT scan  
without intravenous contrast revealed large Ground Glass OpacitiesGGO in both lungs, such  
Formatted: Subscriptas Segment 1 (S1) and S2 left; S2 right, S3, and S6 right;, S4, S5, and S6 left; S4, S5, S7, S8  
right; S 10 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, and Ssupplements (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.  

DISCUSSION  
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 
intensive care units (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  
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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 (ARDS) 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 WHO 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 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].  

CONCLUSION 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.  
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Figure 1. The chest CT scan without intravenous contrast revealed large ground-glass  

opacitiesGGO in 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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ABSTRACT 

 

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 
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extrapulmonary symptoms such as a hypercoagulable state, increased transaminase enzymes, 

and multiple-organ failure (MOF). 

Case and outcomes: A 34-year-old male presented to the emergency room after three days of 

high fever, weakness, and flatulence. The patient had thrombocytopenia and elevated liver 

transaminase enzymes and was initially diagnosed with dengue hemorrhagic fever (DHF). He 

was given hydration intravenous fluids, oxygen, antipyretic, and hepatoprotector. On day 
 

 

four4, the patient was diagnosed with COVID-19 and received therapy to decrease the 
 

Alanine transaminase (ALT) and Aspartate transaminase (AST) 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 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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INTRODUCTION 

 
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 Cc-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 four 4 days of treatment and died after 

fifteen 15 days of hospitalization. 
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CASE REPORT 

 
A 34-year-old Indonesian man reporting three 3 days of high fever, weakness, and flatulence 

 

was admitted to the emergency room of a small, peripheral hospital. He had no medical 
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history of comorbidities. The internist suspected Dengue Haemorrhagic Fever (DHF) based 
 

on laboratory results indicating a platelet count of 86,000 cells/µlL, increased monocytes of 
 

20%, and 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 four 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/hour 
 

(normal value: 0-–15 mm/hour), 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 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 (PA) 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 four 4 days later. Hospital facilities were limited, and, at that 

time, the national insurance did not cover . While waiting for the D 
 

dimer and prothrombin timePT results, the patient was given low molecular weight heparin 
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(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 (NRM) of 
 

15 Llitres/minute. Laboratory tests revealed an ALT level of 87 U/L and AST 91 level of 
 

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 Hhigh 

Fflow Nnasal cCannula FiO2 100% Fflow 60 lL/itres per minute.  

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 erythrocyte sedimentation rateESR of 95 mm/hour, 
 

lymphocytes of 3%, NLR of 30.7, fibrinogen >500 mg/dL, D-dimers of 11,110 mg/L, ferritin 

of 2,553 ng/L, and quantitative CRPC-Reactive  protein of 75 mg/L. The chest CT scan 

without intravenous contrast revealed large Ground Glass OpacitiesGGO in both lungs, such 
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as Segment 1 (S1) and S2 left; S2 right, S3, and S6 right;, S4, S5, and S6 left; S4, S5, S7, S8 
 

 

right;    S 10 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, and Ssupplements (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. 

 

 
 

DISCUSSION 

 
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- 

intensive care units (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 (ARDS) 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 WHO 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 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]. 

 

 
 

CONCLUSION 

 

 

 



 

 

 

 

 

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. 
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Figure 1. The chest CT scan without intravenous contrast revealed large ground-glass opacitiesGGO in 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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CASE REPORT 
 

Late diagnosis of COVID-19 in a 34-year-old man in a hypercoagulable 

state: A case report 

Desdiani Desdiani1,2 
 

D Desdiani. Late diagnosis of COVID-19 in a 34-year-old man in a hypercoagulable state: A case report. Can J Respir Ther 2022;58:1–4. 

doi: 10.29390/cjrt-2021-028. 

 
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 three 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 intrave- 

nous 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 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. 

 
Key Words: hypercoagulable state; late diagnosis; young patient 

 

 

 
INTRODUCTION 

COVID-19 is caused by a contagious virus that can lead to severe 

respiratory problems. The complications of thrombotic events fre- 

quently 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 com- 

plications, 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. 
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CASE REPORT 
A 34-year-old Indonesian man reporting 3 days of high fever, weakness, 

and flatulence was admitted to the emergency room of a small, periph- 

eral hospital. He had no medical history of comorbidities. The internist 

suspected DHFbased 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 reac- 

tion (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 hypercoag- 

ulable 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 91 level of U/L. Chest radiographs indi- 

cated 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 short- 

ness of breath and suffered from fever, abdominal bloating, headache, 

and tingling of limbs. The oxygen saturation was 84% room air, requir- 

ing 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 treat- 

ment 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 multide- 

tector 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 seg- 

ment (S1 + S2), anterior (S3) segment, superior (S4) and inferior (S5) 

lingular segments of the left upper lobe, as well as the anteromedial seg- 

ment (S6), the lateral basal (S9), and posterior basal (S10) segments. 

The patient was then given additional medications, including 

Meropenem, Dexamethasone, Remdesivir, Ondansetron, Omeprazole, 
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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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Late diagnosis of COVID-19 in a 34-year-old man 

 
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 inflamma- 

tion process of COVID-19. A post mortem exam was not conducted 

because the family did not approve it. 
 

DISCUSSION 
A hypercoagulable state has been reported in COVID-19 patients with 

poor clinical conditions [1]. Several studies have shown that the pulmo- 

nary 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, interleu- 

kin-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 sever- 

ity 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, hyper- 

coagulation conditions such as increased D-dimer, moderate thrombocy- 

topenia, 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 infec- 

tion of the SARS CoV-2 virus can cause primary pulmonary thrombus 

[11]. The second mechanism is the formation of microvascular micro- 

thrombi, which triggers the expression of active tissue factors in macro- 

phages 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 dehy- 

drogenase and ferritin levels are related to a high risk of death and micro- 

angiopathy in thrombotic complications of COVID-19 patients [9]. In 

this case report, we found increased transaminase enzymes, hypercoagu- 

lation conditions such as increased D-dimer, moderate thrombocytope- 

nia, 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 throm- 

botic complications and cytokine storms [13]. Intermediate LMWH 

dosage seems to be associated with a lower incidence of mortality com- 

pared to standard DVT prophylaxis in hospitalized COVID-19 patients. 

In this case, the patient had been given LMWH, but not at the begin- 

ning of treatment; therefore, the administration of LMWH did not seem 

to improve the patient’s condition [14]. 

 

CONCLUSION 
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 hyper- 

coagulation 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 stud- 

ies. 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. 
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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 MOF 

Case and outcomes: A 34-year-old male presented to the emergency room after three 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 DVT (Deep Vein 
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Thrombosis) 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. 

Key Words: COVID-19; hypercoagulable state ; late diagnosis; LMWH; young patient 
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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 intrave- 

nous 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 DVT (Deep Vein Thrombosis 

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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INTRODUCTION 

COVID-19 is caused by a contagious virus that can lead to severe 

respiratory problems. The complications of thrombotic events fre- 

quently 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 com- 

plications, 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. 
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CASE REPORT 
A 34-year-old Indonesian man reporting 3 days of high fever, weakness, 

and flatulence was admitted to the emergency room of a small, periph- 

eral 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 reac- 

tion (PCR) nasopharyngeal swabs with CT value of ORF1ab Gen 19.14, 

GNen19.21.  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 hypercoag- 

ulable 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 

indi- cated 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 

short- ness of breath and suffered from fever, abdominal bloating, 

headache, and tingling of limbs. The oxygen saturation was 84% room 

air, requir- ing 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 

theat bienltiuefbation 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 treat- 

ment 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 multide- 

tector 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 seg- 

ment (S1 + S2), anterior (S3) segment, superior (S4) and inferior (S5) 

lingular segments of the left upper lobe, as well as the anteromedial seg- 

ment (S6), the lateral basal (S9), and posterior basal (S10) segments. 

The patient was then given additional medications, including 

Meropenem, Dexamethasone, Remdesivir, Ondansetron, Omeprazole, 
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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 inflamma- 

tion process of COVID-19. A post mortem exam was not conducted 

because the family did not approve it. 
 

DISCUSSION 
A hypercoagulable state has been reported in COVID-19 patients with 

poor clinical conditions [1]. Several studies have shown that the pulmo- 

nary 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, interleu- 

kin-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 sever- 

ity 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, hyper- 

coagulation conditions such as increased D-dimer, moderate thrombocy- 

topenia, 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 infec- 

tion of the SARS CoV-2 virus can cause primary pulmonary thrombus 

[11]. The second mechanism is the formation of microvascular micro- 

thrombi, which triggers the expression of active tissue factors in macro- 

phages 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 dehy- 

drogenase and ferritin levels are related to a high risk of death and micro- 

angiopathy in thrombotic complications of COVID-19 patients [9]. In 

this case report, we found increased transaminase enzymes, hypercoagu- 

lation conditions such as increased D-dimer, moderate thrombocytope- 

nia, 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 throm- 

botic complications and cytokine storms [13]. Intermediate LMWH 

dosage seems to be associated with a lower incidence of mortality com- 

pared to standard DVT prophylaxis in hospitalized COVID-19 patients. 

In this case, the patient had been given LMWH, but not at the begin- 

ning of treatment; therefore, the administration of LMWH did not seem 

to improve the patient’s condition [14]. 

 

CONCLUSION 
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 hyper- 

coagulation 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 stud- 

ies. 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. 
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ABSTRACT 

 

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 
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extrapulmonary symptoms such as a hypercoagulable state, increased transaminase enzymes, 

and multiple-organ failure (MOF). 

Case and outcomes: A 34-year-old male presented to the emergency room after three days of 

high fever, weakness, and flatulence. The patient had thrombocytopenia and elevated liver 

transaminase enzymes and was initially diagnosed with dengue hemorrhagic fever (DHF). He 

was given hydration intravenous fluids, oxygen, antipyretic, and hepatoprotector. On day 
 

 

four4, the patient was diagnosed with COVID-19 and received therapy to decrease the 
 

Alanine transaminase (ALT) and Aspartate transaminase (AST) 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 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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INTRODUCTION 

 
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 Cc-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 four 4 days of treatment and died after 

fifteen 15 days of hospitalization. 
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CASE REPORT 

 
A 34-year-old Indonesian man reporting three 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 Dengue Haemorrhagic Fever (DHF) based 
 

on laboratory results indicating a platelet count of 86,000 cells/µlL, increased monocytes of 
 

20%, and 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 four 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/hour 
 

(normal value: 0-–15 mm/hour), 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 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 (PA) 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 four 4 days later. Hospital facilities were limited, and, at that 

time, the national insurance did not cover . While waiting for the D Commented [A4]: Author: Is this change correct? 
Yes it is 

dimer and prothrombin timePT results, the patient was given low molecular weight heparin 
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(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 (NRM) of 
 

15 Llitres/minute. Laboratory tests revealed an ALT level of 87 U/L and AST 91 level of 
 

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 Hhigh 

Fflow Nnasal cCannula FiO2 100% Fflow 60 lL/itres per minute.  

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 erythrocyte sedimentation rateESR of 95 mm/hour, 
 

lymphocytes of 3%, NLR of 30.7, fibrinogen >500 mg/dL, D-dimers of 11,110 mg/L, ferritin 

of 2,553 ng/L, and quantitative CRPC-Reactive  protein of 75 mg/L. The chest CT scan 

without intravenous contrast revealed large Ground Glass OpacitiesGGO in both lungs, such 
 

 

 

 

 

 

Formatted: Subscript 

 



 

 

 

 

 

as Segment 1 (S1) and S2 left; S2 right, S3, and S6 right;, S4, S5, and S6 left; S4, S5, S7, S8 
 

 

right;    S 10 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, and Ssupplements (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. 

 

 
 

DISCUSSION 

 
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- 

intensive care units (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 (ARDS) 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 WHO 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 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]. 

 

 
 

CONCLUSION 

 

 

 



 

 

 

 

 

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. 
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Figure 1. The chest CT scan without intravenous contrast revealed large ground-glass 

opacitiesGGO in 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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CASE REPORT 
 

Late diagnosis of COVID-19 in a 34-year-old man in a 

hypercoagulable state: A case report 

Desdiani Desdiani1,2 
 

D Desdiani. Late diagnosis of COVID-19 in a 34-year-old man in a hypercoagulable state: A case report. Can J Respir Ther 2022;58:1–4. 

doi: 10.29390/cjrt-2021-028. 

 
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 three 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 intrave- 

nous 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 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. 

 
Key Words: hypercoagulable state; late diagnosis; young patient 

 

 

 
INTRODUCTION 

COVID-19 is caused by a contagious virus that can lead to severe 

respiratory problems. The complications of thrombotic events fre- 

quently 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 com- 

plications, 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. 
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CASE REPORT 
A 34-year-old Indonesian man reporting 3 days of high fever, weakness, 

and flatulence was admitted to the emergency room of a small, periph- 

eral hospital. He had no medical history of comorbidities. The internist 

suspected DHFbased 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 reac- 

tion (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 hypercoag- 

ulable 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 91 level of U/L. Chest radiographs indi- 

cated 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 short- 

ness of breath and suffered from fever, abdominal bloating, headache, 

and tingling of limbs. The oxygen saturation was 84% room air, requir- 

ing 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 treat- 

ment 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 multide- 

tector 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 seg- 

ment (S1 + S2), anterior (S3) segment, superior (S4) and inferior (S5) 

lingular segments of the left upper lobe, as well as the anteromedial seg- 

ment (S6), the lateral basal (S9), and posterior basal (S10) segments. 

The patient was then given additional medications, including 

Meropenem, Dexamethasone, Remdesivir, Ondansetron, Omeprazole, 
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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 inflamma- 

tion process of COVID-19. A post mortem exam was not conducted 

because the family did not approve it. 
 

DISCUSSION 
A hypercoagulable state has been reported in COVID-19 patients with 

poor clinical conditions [1]. Several studies have shown that the pulmo- 

nary 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, interleu- 

kin-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 sever- 

ity 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, hyper- 

coagulation conditions such as increased D-dimer, moderate thrombocy- 

topenia, 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 infec- 

tion of the SARS CoV-2 virus can cause primary pulmonary thrombus 

[11]. The second mechanism is the formation of microvascular micro- 

thrombi, which triggers the expression of active tissue factors in macro- 

phages 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 dehy- 

drogenase and ferritin levels are related to a high risk of death and micro- 

angiopathy in thrombotic complications of COVID-19 patients [9]. In 

this case report, we found increased transaminase enzymes, hypercoagu- 

lation conditions such as increased D-dimer, moderate thrombocytope- 

nia, 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 throm- 

botic complications and cytokine storms [13]. Intermediate LMWH 

dosage seems to be associated with a lower incidence of mortality com- 

pared to standard DVT prophylaxis in hospitalized COVID-19 patients. 

In this case, the patient had been given LMWH, but not at the begin- 

ning of treatment; therefore, the administration of LMWH did not seem 

to improve the patient’s condition [14]. 

 

CONCLUSION 
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 hyper- 

coagulation 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 stud- 

ies. 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. 
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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 intrave- 

nous 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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INTRODUCTION 

COVID-19 is caused by a contagious virus that can lead to severe 

respiratory problems. The complications of thrombotic events fre- 

quently 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 com- 

plications, 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. 
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CASE REPORT 
A 34-year-old Indonesian man reporting 3 days of high fever, weakness, 

and flatulence was admitted to the emergency room of a small, periph- 

eral 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 reac- 

tion (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 hypercoag- 

ulable 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 indi- 

cated 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 short- 

ness of breath and suffered from fever, abdominal bloating, headache, 

and tingling of limbs. The oxygen saturation was 84% room air, requir- 

ing 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 treat- 

ment 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 multide- 

tector 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 seg- 

ment (S1 + S2), anterior (S3) segment, superior (S4) and inferior (S5) 

lingular segments of the left upper lobe, as well as the anteromedial seg- 

ment (S6), the lateral basal (S9), and posterior basal (S10) segments. 

The patient was then given additional medications, including 

Meropenem, Dexamethasone, Remdesivir, Ondansetron, Omeprazole, 
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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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Late diagnosis of COVID-19 in a 34-year-old man 

 
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 inflamma- 

tion process of COVID-19. A post mortem exam was not conducted 

because the family did not approve it. 
 

DISCUSSION 
A hypercoagulable state has been reported in COVID-19 patients with 

poor clinical conditions [1]. Several studies have shown that the pulmo- 

nary 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, interleu- 

kin-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 sever- 

ity 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, hyper- 

coagulation conditions such as increased D-dimer, moderate thrombocy- 

topenia, 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 infec- 

tion of the SARS CoV-2 virus can cause primary pulmonary thrombus 

[11]. The second mechanism is the formation of microvascular micro- 

thrombi, which triggers the expression of active tissue factors in macro- 

phages 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 dehy- 

drogenase and ferritin levels are related to a high risk of death and micro- 

angiopathy in thrombotic complications of COVID-19 patients [9]. In 

this case report, we found increased transaminase enzymes, hypercoagu- 

lation conditions such as increased D-dimer, moderate thrombocytope- 

nia, 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 throm- 

botic complications and cytokine storms [13]. Intermediate LMWH 

dosage seems to be associated with a lower incidence of mortality com- 

pared to standard DVT prophylaxis in hospitalized COVID-19 patients. 

In this case, the patient had been given LMWH, but not at the begin- 

ning of treatment; therefore, the administration of LMWH did not seem 

to improve the patient’s condition [14]. 

 

CONCLUSION 
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 hyper- 

coagulation 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 stud- 

ies. 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. 
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