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a b s t r a c t

We have had recent experience that patients who have recovered from coronavirus disease

2019 (COVID-19) infection are being readmitted with thromboembolic complications, and

some have had sudden cardiac death. There is paucity of literature on such presentations

after clinical and microbiological recovery. In the present case series, we present five such

patients recently managed at our COVID-19 care facility. All the patients described were

elderly (mean age: 66 years) with multiple comorbidities (mean Charlson Comorbidity

Index score: 3.5). Two were initially managed at another COVID care facility and dis-

charged. They were admitted at our center within one week of discharge. One patient who

was managed at our center was discharged and then readmitted. The other two had

recovered from their illness and were planned for discharge (mean duration of hospital

stay in initial admission: 14.4 days). All presented within one week of clinical and micro-

biological recovery (mean: 4.2 days). All were on adequate anticoagulation during initial

presentation. All these patients had raised D-dimer levels (three suffered sudden cardiac

arrest, one had a confirmed pulmonary thromboembolism, and one had acute ST-elevation

myocardial infarction). Thromboembolic complications should be considered an important

differential diagnosis in all patients who present with any complication in the immediate

follow-up period of recovery from COVID-19 disease. Repeat analysis of D-dimer levels at

follow-up may be considered in those who recovered from severe disease. Extended period

of anticoagulation and close follow-up may be considered in all patients with COVID-19

who are at high risk of developing thromboembolic complications.
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Introduction

The occurrence of the coronavirus disease 2019 (COVID-19)

pandemic is an unprecedented public health emergency in

recent human history. It is caused by a novel betacoronavirus,

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-

2). The disease can have varied presentation. Flu-like symp-

toms are themost common presenting features. In a subset of

patients, the disease can have a particularly stormy course

characterized by inflammatory cytokine response and multi-

organ failure and may be potentially fatal.1

While respiratory complications predominate, several

complications involving other organ systems are being

increasingly reported. Cardiovascular complications such as

myocarditis, myocardial injury, cardiac arrhythmias, and car-

diac shock;2 neurological complications such as abnormalities

of the peripheral nervous system or central nervous system,

skeletal muscle injuries, myopathy, or myositis;3 acute kidney

injury; liver impairment; and biliary duct injury have all been

reported in themedical literature.4 Themechanisms leading to

these complications are increasingly being studied. Invasion of

the endothelial surface by SARS-CoV-2may lead to thrombotic

complications.5 However, there is paucity of data about the

disease course once the patient has had clinical and/microbi-

ological recovery. In the present case series, we present five

such patients who presented with clinical complications after

having recovered from COVID-19 infection.

Case 1

A 62-year-old male patient, with underlying type 2 diabetes

mellitus (DM), hypertension, and coronary artery disease

(CAD), on medical management, was diagnosed with COVID-

19 on evaluation for fever, dry cough, and anosmia. He was

admitted, managed, and discharged after clinical and micro-

biological recovery after 15 days. His follow-up reverse tran-

scriptase polymerase chain reaction (RT-PCR) result was

negative for COVID-19. One week later, the gentleman pre-

sented with right-sided pleuritic chest pain, progressive dys-

pnea, and streaky hemoptysis, warranting an emergency

hospital visit. On evaluation, he was found to have pulmonary

thromboembolism (PTE) along with radiological sequelae of

viral pneumonia. High-resolution computed tomography

(HRCT) of the chest with CT pulmonary angiography (CTPA)

showed evidence of PTE (filling defect in the distal right pul-

monary artery and distal left pulmonary artery with patchy

consolidation, ground-glass opacities around areas of

consolidation in both lung fields). He was managed with

anticoagulation, antibiotics, and supplemental oxygen, with

satisfactory clinical response.
Case 2

A 70-year-old female patient with underlying CAD, status

post primary coronary intervention to the right coronary

artery, was found to be COVID-19 positive when she

presented with fever and cough of three-day duration. Her

initial chest radiograph showed changes suggestive of viral

pneumonia. She was managed as per institutional protocol
including anticoagulation, and during her hospital stay, she

became asymptomatic. She was discharged after three weeks.

(At discharge, the repeat RT-PCR result was negative for

COVID-19.) Four days after discharge, she was readmitted

with progressive breathlessness (Modified Medical Research

Council scale: 4), hypotension, central and peripheral

cyanosis, and bilateral infrascapular and interscapular crepi-

tations. She suffered a cardiac arrest. Shewas revived initially.

Her two-dimensional echocardiography (2D Echo) showed left

ventricular ejection fraction (LVEF; 50%), with no evidence of

regional wall motion abnormality (RWMA)/clots/vegetation.

She expired one week later.

Case 3

A 64-year-old male patient with underlying type 2 DM, hy-

pertension, and CAD, status post coronary artery bypass graft,

tested positive for COVID-19 when he presented with fever

and non-productive cough of three-day duration. During his

hospital stay, he developed features of acute respiratory

distress syndrome (ARDS) requiring non-invasive ventilatory

(NIV) support. He was subsequently discharged after clinical

improvement and microbiological recovery. The gentleman

was readmitted with progressive breathlessness three days

later. Repeat RT-PCR result was negative. Investigations

showed neutrophilic leukocytosis. The level of lactate dehy-

drogenase (LDH) was 897 IU/L (85e227), procalcitonin was

<0.17 ng/ml, D-dimer was >10,000 ng/ml, and ferritin was

214.93 ng/ml, and analysis of presence of C-reactive protein

(CRP) showed positive results. His 2D Echo showed LVEF of

55%, grade I diastolic dysfunction, and concentric left ven-

tricular hypertrophy. Contrast-enhanced computed tomog-

raphy (CECT) of the chest with CTPA showed bilateral lung

consolidation with ground-glass opacity, bilateral minimal

pleural effusion, and normal study of pulmonary vessels. In

view of worsening clinical condition, the patient required

mechanical ventilatory support besides empirical antibiotics

and intravenous steroids. The patient suffered sudden cardiac

arrest despite initial clinical improvement.

Case 4

A 78-year-old male patient with history of after stroke and

another, after (right middle cerebral artery infarct) was found

of stroke (right middle cerebral artery infarct) was found to be

COVID-19 positive when he was evaluated for fever and poor

oral intake of two-day duration. Over the course of next three

days, he developed features of ARDS requiring NIV support.

He received two doses of convalescent plasma therapy. His

clinical condition improved over next one week. He was

weaned off ventilatory support, and follow-up RT-PCR anal-

ysis showed negative results. Before his planned discharge, he

again developed progressive breathlessness, requiring inva-

sive ventilatory support. Investigations showed neutrophilic

leukocytosis. The level of LDH was 853 IU/L (85e227), serum

procalcitonin was 0.25, D-dimer was >10000 ng/ml, and

ferritin was 1190 ng/ml, and analysis of presence of CRP

showed positive results. His 2D Echo showed normal LVEF and

no RWMA. The patient had a sudden cardiac arrest within a

few hours.

https://doi.org/10.1016/j.mjafi.2021.02.002
https://doi.org/10.1016/j.mjafi.2021.02.002


D
u
ra
ti
o
n
o
f

se
co

n
d

o
sp

it
a
li
za

ti
o
n

O
u
tc
o
m
e

D
is
ch

a
rg
e
d

0
7

D
e
a
th

0
3

D
e
a
th

1
1

D
e
a
th

0
7

D
is
ch

a
rg
e
d

me d i c a l j o u r n a l a rm e d f o r c e s i n d i a 7 7 ( 2 0 2 1 ) S 4 7 5eS 4 7 8 S477
Case 5

A 55-year-old male patient, with hypertension, developed

COVID pneumonia. He was managed at a COVID care facility

as per protocol. He was readmitted to our facility three days

later with ST-elevation anterior wall myocardial infarction.

Repeat RT-PCR analysis for COVID-19 preformed at read-

mission showed negative results. The patient was managed

conservatively and he is presently stable.
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Discussion

Thromboembolic manifestations of COVID-19 were first

highlighted when increased incidence of PTE, deep vein

thrombosis, and arterial thrombosis were documented in

patients suffering from severe COVID infection.6 Increased

risk of disseminated intravascular coagulation has also been

documented in these patients.7 At times, arterial and venous

complications may remain unrecognized during the disease

course.8 The clinical diagnosis has been corroborated with

postmortem findings of thrombotic microangiopathy, pul-

monary capillary congestion, fibrin deposition, and diffuse

alveolar hemorrhage. These findings have been demonstrated

even in patients who were on anticoagulation.9 It has been

observed that there exists a positive correlation between

increased D-dimer values, risk of thrombosis, and poor out-

comes in patients with COVID-19. This forms the basis of

prescribing anticoagulation therapy in patients with COVID-

19 with elevated D-dimer values.

The mechanisms that activate the coagulation cascade in

patients with COVID-19 are poorly understood. It has been

proposed that besides the procoagulant effects of systemic

inflammation and cytokine storm, viremia itself may have a

role.10 Invasion of the endothelial surface by SARS-CoV-2 via

angiotensin-converting enzyme 2 may lead to thrombotic

complications. Use of anticoagulation therapy in patientswith

high risk of Venous Thromboembolism (VTE) and raised

D-dimer levels is being routinely practiced in thosewith severe

COVID-19 infection. Other agents under investigation that

deserve special mention are antiplatelets and nebulized fibri-

nolytic agents. These are being actively investigated as po-

tential treatment options in patients with severe COVID-19.5

While all these complications in acute illness have been well

documented in the medical literature, we have recently had

experience of managing patients who suffered complications

after they had clinical and microbiological recovery. All the

patients described were elderly (mean age: 66 years) with

multiple comorbidities. Twowere initiallymanagedat another

COVID care facility and discharged. Theywere admitted to our

center within one week of discharge. One patient who was

managed at our center was discharged and then readmitted.

The other two had recovered from their illness and were

planned for discharge (mean duration of initial hospital stay:

14.4 days). All presented within one week of clinical and

microbiological recovery (mean: 4.2 days). The details have

been summarized in Table 1. All patientsweremanaged as per

institutional protocol for severe COVID-19 infection (empirical

antibiotics, low-molecular-weight heparin, favipiravir [anti-

viral], supplemental oxygen, dexamethasone injection

https://doi.org/10.1016/j.mjafi.2021.02.002
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± convalescent plasma/remdesivir injection/tocilizumab in-

jection, depending upon their clinical condition). At read-

mission/presentationwithcomplication, all thesepatientshad

raised D-dimer levels (three suffered sudden cardiac arrest,

onehadconfirmedPTE, onehadanacute coronaryevent [acute

ST-elevation myocardial infarction (STEMI)]).

At present, we do not have follow-up studies especially for

those who have recovered from severe illness. As described in

the aforementioned case series, an underlying thromboem-

bolic state was either unrecognized in the initial presentation

or manifested once anticoagulation therapy was dis-

continued. We thus propose prolonged anticoagulation and

close follow-up with repeat D-dimer levels on follow-up, for

patients with COVID-19 who have high probability of having

thromboembolic complications (elderly patients, those with

multiple comorbidities, those with raised D-dimer levels in

initial presentation, and those with previous history of

thromboembolic phenomena).
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