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Background and aims: The novel coronavirus disease (COVID-19) caused by SARS-CoV-2 has turned the
world topsy-turvy since its onset in 2019. The thromboinflammatory complications of this disease are
common in critically ill patients and associated with poor prognosis. Symmetrical peripheral gangrene
(SPG) is characterized by symmetrical distal gangrene in absence of any large vessel occlusion or
vasculitis and it is usually associated with critical illness. Our aim was to report the clinical profile and
outcome of patients diagnosed with SPG associated with COVID-19. To the best of our knowledge, no
such similar cases have been reported till date.
Methods: In this case series, we have discussed the clinical presentation, laboratory parameters and
outcome in a series of two patients of SPG associated with COVID-19 and also compared those findings.
Due to paucity of data, we also reviewed the literature on this under-diagnosed and rarely reported
condition and association.
Results: Two consecutive patients (both males, age range: 37e42 years, mean: 39.5 years) were admitted
with the diagnosis of COVID-19 associated SPG. Both patients had clinical and laboratory evidence of
disseminated intravascular coagulation (DIC). Leucopenia was noted in both patients. Despite vigorous
therapy, both patients succumbed to their illness within a fortnight of admission.
Conclusion: SPG in the background of COVID-19 portends a fatal outcome. Physicians should be aware of
its grim prognosis.

© 2021 Diabetes India. Published by Elsevier Ltd. All rights reserved.
1. Introduction

Since its emergence, COVID-19 has baffled the world with its
protean manifestations. Apart from the characteristic respiratory
ailment, COVID-19 has wreaked havoc with its notorious throm-
boinflammatory complications, which are common in critically ill
patients and associated with dismal prognosis [1,2]. From the
cutaneous perspective, livedoid and necrotic eruptions were
commonly observed finding in patients with more severe occlusive
vascular disease [3]. Symmetrical peripheral gangrene (SPG) is one
such dreaded complication leading to symmetrical distal gangrene
in absence of any large vessel occlusion or vasculitis. It is a cuta-
neous harbinger of critical illness and is characterized by a triad of
shock, disseminated intravascular coagulation, and depletion of
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natural anticoagulants [4].Few reports in literature have mentioned
dry gangrene in non-vasculopathic patients with severe COVID-19,
possibly attributable to consumption coagulopathy and shock
[5].This article encompasses two cases of SPG associated with
COVID-19 and provides a comprehensive review of this under-
recognized entity associated with critical illness.

2. Methods

This case series describes the clinico-demographic profiles and
outcomes of two consecutive patients diagnosed with COVID-19
associated SPG. Written informed consent (from patients or their
family members) and adequate ethical clearance were obtained.
Data regarding demography, symptoms, clinical presentation, time
course and evolution of disease, past medical history, comorbid-
ities, vascular risk factors, addictions, drug/toxin exposure, and
family history were obtained. The patients underwent thorough
clinical examination and routine laboratory workup. Relevant in-
vestigations like estimation of fibrin degradation products, d-dimer
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assay, anti-nuclear antibodies, anti-phospholipid antibody
screening, skin biopsy, and radiological assessment (High resolu-
tion computed tomography thorax, Doppler ultrasound) were also
performed to rule out any cause. Data was compiled on MS Excel
platform. Confirmation of COVID-19 was through positive reverse
transcriptionepolymerase chain reaction (RTePCR) for SARS-CoV-2
from oropharyngeal and nasopharyngeal swab. Symmetrical pe-
ripheral gangrene was defined as “symmetrical irreversible
ischemic damage of two or more sites in the absence of any large
vessel occlusion or vasculitis” [6]. Given the rarity of this presen-
tation and its association with COVID-19, we further reviewed the
literature on PubMed and Medline databases using Medical Subject
Headings (MeSH) terms “Symmetrical peripheral gangrene” or
“SPG” and “COVID-19” or “SARS-Cov-2”.

3. Results

3.1. Case 1

A 37-year-old immunocompetent male, without any prior co-
morbidity, presented to the emergency roomwith high grade fever,
cough and dyspnea for last 10 days. Over the past week, he expe-
rienced progressive altered sensorium associated with blackish
discoloration of skin involving the extremities. No history of any
substance abuse or any regular medication was elicited. On
admission, he was febrile (39.6 �C), pale, hypoxic (maintaining an
oxygen saturation of 89% on room air), and hypotensive (blood
pressure: 89/50 mm Hg) with tachycardia (pulse rate-128/min).
Cutaneous examination revealed symmetrically distributed
blackish discoloration of hands and feet, with a sharp line of
demarcation at the ankles and proximal phalanges. Additionally,
cutaneous necrosis, focal blistering, dyspigmentation, and exfolia-
tion were noted over the palms and lower half of both legs (Fig. 1).
Peripheral pulses were appreciable but feeble. Systemic examina-
tion revealed an extensor plantar response bilaterally, with coarse
bi-basal crackles on chest auscultation. Reverse
transcriptionepolymerase chain reaction (RTePCR) for SARS-CoV-2
Fig. 1. Gangrenous changes involving distal extremities of hands and feet a
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from oropharyngeal and nasopharyngeal swab turned out to be
positive. Laboratory investigations revealed thrombocytopenia
(56 � 109/l), elevated prothrombin time (21.96s), prolonged acti-
vated partial thromboplastin time (58.9 s) along with elevated
fibrin degradation products (171 mg/l, normal <10 mg/l) and D-
dimer levels (11562 ng/ml; normal <500 ng/ml). High resolution
computed tomography (HRCT) thorax revealedmultiple patchy and
confluent areas of ground glass opacities and septal thickening
involving all the lobes of both lungs (CT severity score 20/25)
(Fig. 3a). Skin biopsy showed microthrombi in small vessels
without any evidence of vasculitis or vasculopathy. Blood culture
was non-contributory. Examination of other organ systems was
unremarkable. Evaluation for other infective, cardiovascular, ma-
lignant, autoimmune, drug, or miscellaneous cause was normal. A
final diagnosis of SPG associated with COVID-19 was established.
He was managed conservatively [intravenous meropenem at the
dose of 1 gm thrice a day, enoxaparin 60 mg twice a day through
subcutaneous route and intravenous methyl-prednisolone at the
dose of 1000 mg/day along with other supportive measures] in the
intensive care unit; however, despite our best efforts the patient
succumbed to severe acute respiratory distress syndrome after 12
days of hospitalization.

3.2. Case 2

A 42-year-old gentleman presented with fever for 12 days. Fever
was initially low grade and intermittent, but over last 5 days it
became high grade and continuous. There was also a dry cough
since the onset of febrile illness. He was feeling short of breath on
minimal activity over last three days. He complained of slightly
painful blackish discoloration of the skin involving the toes for last
4e5 days. Notably, he did not have any hemoptysis, chest pain,
orthopnea, diarrhea and loss of smell or taste sensation. The patient
did not give any history of diabetes or hypertension; no substance
abuse or use of any regular medication was elicited.

On admission, he was febrile (37.8 �C) with tachycardia (pulse
rate: 110/min). His blood pressure was 104/60 mmHg and
ssociated with focal hemorrhagic blisters, erosions and desquamation.
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respiratory rate 30/minute. Pulse oximetry revealed oxygen satu-
ration of 84% on room air. Cutaneous examination revealed dry
gangrene with areas of ulceration involving the toes of both feet
(Fig. 2). All the peripheral pulses were palpable. There was no
clinical evidence of cardiovascular ailment. On auscultation of the
chest, crackles and wheezes were audible bilaterally, most pre-
dominantly over the lung bases. Examination of other systems was
unremarkable.

RTePCR for SARS-CoV-2 from oropharyngeal and nasopharyn-
geal swab came positive. Laboratory workup revealed lymphopenia
(absolute lymphocyte count of 990/microL) and thrombocytopenia.
There was significant elevation in prothrombin time (18.8 s), acti-
vated partial thromboplastin time (44.4 s), fibrin degradation
products (204 mg/l; reference value < 10 mg/l) and D-dimer levels
(9356 ng/ml; reference value < 500 ng/ml). Blood culture was
negative. A HRCT thorax revealed multiple areas of confluent and
patchy ground glass opacities with predominant lower, peripheral
and sub-pleural distribution (CT severity score 12/25) (Fig. 3b). As
with our first patient, evaluation for other infective, cardiovascular,
malignant and autoimmune causes was negative. Patient was
started on intravenous steroids (dexamethasone at the dose of
12 mg/day in 3 divided doses), enoxaparin (60mg twice a day
through subcutaneous route) along with other supportive mea-
sures. During hospitalization, patient developed progressive hyp-
oxemia and despite our best efforts, he succumbed on day-10 of
hospitalization.

The comparison between the presentation, clinical features,
laboratory parameters and outcome of the two cases has been
outlined in Table 1.
Fig. 2. Dry gangrene with areas of ulceration involving the toes of both feet.
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4. Discussion

Thrombotic complications in COVID-19 bear a dismal prognosis
and adverse outcomes have been reported with markedly elevated
pro-inflammatory mediators and dysregulated fibrinolytic state.
Jenner et al. reported around 56.3% thrombotic events in 2928
critically ill COVID-19 patients in a systematic review [7]. It is well
established that severe COVID-19 associated with cytokine storm is
a harbinger of dysregulated coagulation homeostasis leading to
thromboinflammation and consumption coagulopathy, subse-
quently increasing mortality and morbidity. Although the exact
mechanism of COVID-19 induced thrombosis remains elusive,
increased activation of thrombocytes with coagulation cascade and
decreased fibrinolysis deserve mention. Direct endothelial damage
mediated by SARS-CoV-2 with subsequent exposure of collagen
may lead to platelet adhesion and aggregation, followed by sub-
sequent activation of coagulation cascade coupled with abnormal
fibrinolysis [8,9]. The cytokine storm triggered by SARS-CoV-2
mediated by IL-6, interferon-gamma, and IL-2 aggravates the pro-
thrombotic state and facilitates hypercoagulability [10]. Moreover,
the alternative and the lectin pathways of the complement system
adds additional fuel to the fire, facilitating thrombosis [11].
Microvascular and macrovascular thrombosis in COVID-19 have
been reported worldwide and correlates well with severity of
ailment.

SPG is a rare entity harboring significant morbidity charac-
terized by symmetrical irreversible ischemic damage of two or
more sites in the absence of any large vessel occlusion or vas-
culitis.6A wide spectrum of infective and non-infective etiologies
have been attributed to cause SPG, although the pathogenesis is
debatable. Disseminated intravascular coagulation (DIC) with
microcirculatory occlusion is usually contributory. Schwartzman
reaction, endotoxin, platelet plugging in peripheral vasculature
due to hypercoagulable vasospasm and DIC are the probable
pathomechanisms involved in SPG [12]. DIC contributes to the
final common pathway in majority cases of SPG. Bacterial, viral,
protozoal agents are common offenders aside the non-infective
causes like myocardial infarction, hypovolemic/septic shock,
lymphoreticular malignancies, pulmonary embolism, and vaso-
pressors. Pain in the extremities followed by fever with or
without constitutional symptoms in presence of cold, pale,
cyanotic acral parts of the body is the usual presentation, which
may progress to a frank dry gangrene if not reversed. The
gangrene is usually symmetric, may progress proximally from
distal sites, often associated with mummification and may lead to
auto-amputation. SPG is not associated with any compromise of
the distal pulses, however features of shock may predominate in
some cases [13].

Coagulation abnormalities and thrombotic manifestations have
been increasingly reported in patients with moderate to severe
COVID-19 pandemic. Multisystem inflammation and thromboin-
flammation has provided new insights to the management of this
pandemic. Purpura fulminans (PF) is one such manifestation,
characterized by rapidly progressive cutaneous necrosis and hem-
orrhage attributable to vascular thrombosis and DIC, which have
been reported in literature in association with COVID-19 [14]. Ma-
jority of patients of SPG may have preceding PF in different parts of
the body. However, notable causes of acral gangrene namely
thrombangitis obliterans, atherosclerotic plaque, thomboemboli,
vasculitis must be ruled out to establish a diagnosis of SPG. DIC has
been reported to lead to development of dry gangrene in patients
with severe COVID-19 [15]. In the background of critically ill COVID-
19 patients, the role of vasopressors in pathogenesis of SPG is
enigmatic, however microthrombosis attributable to thromboin-
flammatory state in COVID-19 takes the upper hand [16].



Fig. 3. High resolution computed tomography (HRCT) thorax showing multiple patchy and confluent areas of ground glass opacities in both lungs (Panel a, b).

Table 1
Clinical profile, laboratory parameters and outcome of patients of COVID-19 associated SPG.

Parameters Patient 1 Patient 2

Age 37 42
Sex Male Male
Symptoms High grade fever, cough, dyspnoea, altered sensorium,

cutaneous discolouration
Fever, dry cough, blackish discolouration of
toes

SARS-COV2 RT-PCR Positive Positive
Latency period from onset of COVID-19 symptoms and appearance

of gangrenous changes (days)
4 8

Duration of hospital stay (days) 10 12
Severity of COVID-19 Severe Severe
Comorbidities None Coronary heart disease
Cutaneous examination Symmetrical peripheral gangrene involving both hands

and feet
Dry gangrene involving toes of both feet with
areas of ulceration

Systemic examination Coarse bibasilar crackles, bilateral extensor plantar
response

Crackles and wheeze over both lung bases

Laboratory parameters
Total count (cells/uL) 14000 12860
ALC (cells/uL) 1050 990
Platelets (cells/uL) 59000 87640
PT (secs) 21.9 18.8
APTT (secs) 58.9 44.4
FDP (mg/L) 171 204
D-dimer (ng/mL) 11562 9356
Other triggers of SPG None None
Treatment received Intravenous dexamethasone, enoxaparin, supportive

care
Intravenous dexamethasone, enoxaparin,
supportive care

Outcome Expired after 12 days of hospitalization Expired after 10 days of hospitalization

Abbreviations: ALC e absolute lymphocyte count; PT e prothrombin time; APTT e activated partial thromboplastin time; FDP e fibrin degradation products.
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Therapeutic options in SPG are limited and are not evidence
based; prompt recognition and early treatment of the underlying
cause may be useful. Aggressive antimicrobial coverage with
adequate hydration and judicious correction of DIC guided by basic
tests of coagulation is the mainstay of therapy. Replenishing
depleted coagulation factors in bleeding predominant disease and
recombinant protein C, anticoagulants, antithrombin, plasmaphe-
resis, intravenous immunoglobulin, continuous ultrafiltration, and
continuous hemofiltration in thrombotic disease have been tried
with limited success [17]. Sympathetic blockade, intravenous
nitroprusside, intravenous infusion of an alpha blocker or prosta-
glandins are remaining options [18].

SPG is associated with a high rate of amputation among survi-
vors as per existing literature. Mortality is considerably high in SPG
with leucopenia and ischemic hepatitis (shock liver) being poor
prognostic markers and most deaths occur reportedly between 5
and 21 days of the onset of gangrene [19]. Leucopenia was noted in
both patients. Despite aggressive management, none of our pa-
tients survived beyond a fortnight from admission.

Limitation: Our series is limited by a small sample size. Large
scale pooled data frommultiple centers would further advance our
knowledge on this association. We could not perform estimation of
4

anticoagulant proteins due to institutional non-availability. Further,
post-mortem examinations of these patients were not conducted.
5. Conclusion

To conclude, we would like to draw attention of physicians to
this unique clinical entity (SPG) that often remains under-
recognized leading delayed etiological evaluation and ultimately
high mortality. In the setting of COVID-19, SPG might invariably
bear a fatal outcome. Amidst this ongoing pandemic, we advise
screening for COVID-19 in patients clinically diagnosed with SPG.
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