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Abstract 

Human infection with Sars CoV-2 named COVID-19 by WHO causes micro and macro vascular thrombosis which is 

one of the major complications along with Acute Respiratory Distress Syndrome (ARDS). Although the mechanisms 

involved are poorly understood but appear to consist of a cascade of inflammation with involvement of many 

inflammatory cytokines, coagulation factors and platelets and results in some kind of immune-thrombosis. The 

thrombotic and thrombo-embolic events have caused major morbidities and mortalities and have been topic of extensive 

research in present pandemic. Timely recognition of these events and intervention with anticoagulation has been the 

key to successful management of critically ill COVID-19 patients. 

Keywords: covid-19; arterial thrombosis; critical limb ischemia; ischemic stroke; severe acute respiratory syndrome 

coronavirus 2 

 

Introduction: 

Infection with Sars CoV-2 (also called COVID-19) has been known to 

cause severe respiratory infection which can lead to respiratory failure 

and death if no prompt intervention is done to save life. Other significant 

morbidity and mortality caused by this infection is due to its tendency to 

make clots. The patients infected with Corona virus 2 are especially prone 

to develop clots owing to its immune mediated thrombogenesis. We 

present a case who had two major thromboembolic events simultaneously 

but was saved due to in time intervention carried out. 

Case Report: 

A 38-year-old female with a past medical history of Diabetes Mellitus 

presented to Emergency room of a regional secondary care hospital with 

complaints of acute painful discoloration of her right arm. Pain had 

developed suddenly and was excruciating in severity and her arm turned 

pale and the tips of fingers turned blue. Patient was urgently transferred 

to our hospital which is a tertiary care referral center for limb saving 

procedure. 

During transfer her conscious level deteriorated and she became 

unconscious. 

At presentation she has unconscious with and GCS of 8/15, her right arm 

was pale, cold to touch and her hand was cyanosed. 

Vital signs on presentation were: heart rate 108 /min, blood pressure 120 

/80 mmHg, oxygen saturation 95% on room air, and temperature 37°C.  

The patient had bilateral crackles on lung auscultation and an absent right 

arm pulses from axillary artery downwards. 

Urgent CT Brain and angiogram of limb was performed and she was 

found to have posterior circulation stroke [figure 3], Brain edema and 

obstructed hydrocephalus along with multiple filling defects (thrombi) 

seen at the Descending Thoracic Aorta [figure 2], Brachycephalic and 

right Subclavian arteries with no contrast opacification seen at the 

proximal right axillary as it was completely occluded hence there was no 

flow in distal right upper limb arteries [figure 1]. 
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Figure 1     CT angiogram descending aorta thrombosis. And axillary artery thrombosis 
 

 
 

Figure 2 CT angiogram descending aorta thrombosis. 
 

 
 

Figure 3  CT brain without contrast is showing occipital ischemia infarction. 
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She had bilateral basal crackles and her CT chest showed peripheral 

ground glass opacities and diagnosis of COVID-19 was confirmed as her 

nasopharyngeal swab for Sars CoV-2 came positive. 

All her biochemical profile was favoring COVID-19 with raised CRP, D-

Dimers and Ferritin (see table 1) While a search for thrombophilia 

screening turned out to be negative (Table 2). 

Table 1 

Blood test Normal range Result 

Complete Blood Count   

White cell count 4.0 – 11 x 109/L 11.1 x 109/L 

Platelet 140-400 109/L 241 x 109/L 

Prothrombin time 11-14.5 sec 14.4 

Activated prothrombin time a(PTT) 26-40 sec 31.4 

INR 0.8-1.2 1.13 

D – dimer 0-0.5 g/L FEU 1.52 

Fibrinogen 1.8-3.6 g/l 5.51 

Renal function test   

Urea 2.5 – 6.4 mmol/L 5.59 

Lactate < 2 mmol/L 1.4 

Creatinine 71 – 115 umol/L 51 

Inflammatory markers   

C – reactive protein 0-10 mg/L 105 

Creatine Kinase (CK) 39-308 U/L 30 

Serum Ferritin 30-300 780 

ESR  120 

Table 2 

Thrombophilia screening 

Test & Value Result 

B2- Glycoprotein 1 IgG (U/ml) negative 

Anti MPO (p-ANCA)  (AU/ml) negative 

B2- Glycoprotein 1 IgM (U/ml) Equivocal 

C3 1.34 

C4 0.294 

Factor VII   (60-150 sec) 16 

Factor V leiden APCR  (120-300 sec) 153 

Protein C  (70-130 % of normal) 107 

Protein S  (55-140 % of normal) 54 

Anti-thrombin  (80-120) 109 

ANA Negative 

Lupus anticoagulant negative 

 

Patient underwent decompressive craniectomy [figure 4] and endarterectomy of right axillary artery. Unfortunately, the vessel got another thrombus in 

embolectomy was done again. 
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Figure 4  CT brain without contrast post decompressive craniotomy. 

 

It took us two weeks to take her off from ventilator but she made good 

recovery afterwards and was successfully discharged home. 

Discussion: 

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) is a 

coronavirus infection which causes respiratory infection in human beings, 

labeled as COVID-19 by the World Health Organization (WHO) [1]. 

The clinical gamut of COVID-19 is very broad, varying from minor 

indeterminate symptoms, such as fever, dry cough, diarrhea, mild 

pneumonia and mild dyspnea, to severe pneumonia accompanied by 

dyspnea, tachypnea and severe respiratory failure with necessity of 

ventilation to sustain life, shock or multiple organ failure in roughly 5% 

of patients [2]. 

Amidst the many parameters analogous to poor prognosis, high levels of 

D-Dimers have proven to be particular indicators of the development of 

acute respiratory distress syndrome (ARDS) with the need for admission 

to intensive care, or may lead to death [3]. 

Infectious complications in critically ill patients are known to activate 

multiple systemic coagulation and inflammatory responses that are vital 

for host defense but can lead to DIC [4, 5]. 

The details of the agents or mechanisms responsible for the activation of 

coagulation cascade in patients of COVID 19 are thus far poorly 

understood, but appear to be connected to inflammatory responses 

generated by body itself rather than particular properties of the 

coronavirus. 

Patients inflicted with SARS-CoV-2 display significant inflammation, 

evident from raised levels of C-reactive Protein (CRP), Erythrocyte 

Sedimentation Rate (ESR), and fibrinogen, pro-inflammatory cytokines 

(i.e., IL-2, IL6, IL-7, IL-10, G-CSF, IP-10, MCP-1, MIP-1A and TNF-α), 

but it is yet unclear what causes the cytokine outburst.  

All the aforementioned components of inflammatory response show a 

mutual relationship between thrombosis and inflammation, as these two  

processes augment each other because both coagulation factors (pro- and 

anti-coagulants) and platelets are directly involved in the regulation of the 

host immune response, as well as in thrombogenesis. Hence, the terms 

thromboinflammation or immunothrombosis have been coined [6,7]. 

Interestingly compliment factors also affect the activation of the 

coagulation [8]. Situation becomes more serious when coagulation can 

lead to consumptive coagulopathy and disseminated intravascular 

coagulation (DIC) which is evident from raised fibrinogen levels in a 

severely ill covid-19 patient (10-14 g/L), compared with normal (2-4 g/L). 

The International Society of Thrombosis and Hemostasis (ISTH) has 

introduced diagnostic criteria for overt DIC and has developed and 

validated a sepsis-induced coagulopathy (SIC) score [9-11] If the 

underlying etiology of sepsis is not resolved SIC can progress to DIC [12] 

In a recent Dutch study by Iba T et al. 49% of patients out of a total of 

184 admitted to an intensive care unit displayed occurrence of thrombotic 

complications- majorly diagnosed on computed tomography pulmonary 

angiograms (CTPA) [12]. 

Additionally, studies from France and the Netherlands have also 

reinforced that thrombosis is a major complication, incident in 20-30% of 

critically ill COVID-19 patients, despite prophylaxis [13, 14, 15]. 

Postmortem studies of COVID-19 patients have discovered clots in the 

lung capillaries, which limit the flow of oxygenated blood through the 

lungs [16]. 

Clinically speaking, the systemic hypercoagulability and the possibility 

of thromboembolic complications, and the discussed microvascular and 

endothelial injury with microcirculatory clot formation observed in post-

mortem evaluation are congruous with the occurrence of thrombotic 

microangiopathy in patients. 

Such patients (with newly confirmed and presumptive COVID-19 

infection) should have coagulation testing performed on admission, along 

with D-dimers, PT, aPTT, Fibrinogen, platelet count and tests that can 

provide useful prognostic information. 
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The increased levels of D-Dimers connected to non-survivors, and the 

rapid fall in fibrinogen levels associated with DIC, can be observed within 

7 to 11 days after the onset of symptoms or 4 to 10 days post-

hospitalization [17]. 

Conclusion: 

The incidence of thromboembolic complication in COVID-19 is high. 

Until definitive evidence is confirmed, attention to it need to be paid in 

order to avoid drastic consequences. We think pharmacologic VTE 

prophylaxis should be considered and more studies are strongly advised.  
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