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ABSTRACT
Coronavirus Infection Disease-2019 (COVID-19) may present with different symptoms and complications during its course. Emerging
evidence suggests that it induces a hypercoagulable state with micro and macroangiopathy. This hypercoagulopathy has been
identified in a subset of critically ill COVID-19 patients. However, extremity ischaemia with acrocyanosis and digital gangrene has
not been commonly reported with COVID-19. It is caused due to microangiopathic and immunothrombosis phenomenon, and may
be accompanied by microvascular involvement of other organs. Here, a case of critically ill 67-year-old male COVID-19 patient is
reported who developed digital acrocyanosis and gangrene in lower limbs while being mechanically ventilated for severe Acute
Respiratory Distress Syndrome (ARDS) despite being haemodynamically stable (i.e., not needing vasopressor) and on therapeutic
anticoagulation. He subsequently succumbed to his disease due to multiorgan dysfunction. This suggests that extremity ischaemia
correlates with poor prognosis in this small subset of critically ill COVID-19 patients, and can have a prognostic role in the disease
outcome. It may be the first clinical manifestation even in non-vasculopathic patients.
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CASE REPORT

A 67-year-old male presented to the Emergency Department on

26" September 2020. He had history of fevers, chills, breathlessness
and weakness in the past one week. He took treatment locally
after testing positive for COVID-19 at an outside hospital on
21st September 2020. He had a history of type 2 diabetes mellitus,
hypertension and Koch'’s chest 4 years back. His glycaemia and
hypertension were controlled on treatment.

The patient presented to the hospital because of worsening of
the symptoms. Upon arrival in triage, his vital signs included a
temperature of 98.4°F, blood pressure of 137/78 mmHg, pulse

of 87 beats/min, respiratory rate of 24 breaths/min, and oxygen
saturation of 98% on 5 liters per minute of oxygen with face
mask. Systemic examination showed presence of bilateral coarse/

fine crepitations over infrascapular and lower axillary areas and

non tender mild hepatomegaly. Rest of the clinical examination
was essentially normal. His Arterial Blood Gas (ABG) showed pH
7.369, partial pressure of Carbon Dioxide (pCO,) 32.7 mmHg,
partial pressure of Oxygen (pO,) was 66.3 mmHg, Bicarbonate
(HCO,) (act) was 18.4 mmol/L consistent with chronic respiratory
alkalosis. PaO,/Fraction of Inspired Oxygen (FiO,) ratio was 165
suggesting moderate ARDS. The initial chest X-ray demonstrated
bibasal pneumonitis [Table/Fig-1]. His High Resolution Computed

Tomography (HRCT) chest done on 26/09/20 was suggestive of

bilateral interstitial pneumonia based on CO-RAD 6 (The corona
virus disease-2019 Reporting and Data System [1], with Cycle
Threshold (CT) severity score of 12/25 (moderate disease) along
with old healed fibrotic Koch’s lesion [Table/Fig-2].

He was subsequently admitted to the COVID-19 Intensive Care Unit
(ICU) for management of acute hypoxemic respiratory failure owing
to COVID-19 ARDS. The patient was managed with antibiotics,
remdesivir, fractionated heparin (Enoxaparin) 60 mg twice daily
subcutaneously, insulin, dexamethasone, and also received 200 mL
COVID convalescent Plasma (CCP). However, his oxygen requirement
increased over next 2-3 days and he developed persistent hypoxemia
despite 100% FiO,, 60 Liters of oxygen through High Flow Nasal
Cannula (HFNC). He was later intubated and put on mechanical

[Table/Fig-1]: X-ray Chest of the patient dated 26/09/2020.

ventilation on 29/09/20. On 30/09/2020 he had a trial fibrillation
with rapid ventricular response was detected during monitoring and
was controlled on antiarrhythmic therapy with cordarone. He also
developed acute kidney injury and was managed medically. The
patient did not require renal replacement therapy. Written consent
was obtained from the guardian of the patient.

On 30" September 2020, approximately five days after presentation
to the triage (and 12 days from symptom onset), the patient

Journal of Clinical and Diagnostic Research. 2021 Apr, Vol-15(4): OD12-OD15



www.jcdr.net

developed gradually worsening duskiness of all toes of the right feet
and first four toes of the left feet along with some patchy areas of
duskiness on the ventral surface of left foot [Table/Fig-3,4]. He had
no arterial lines placed in femoral arteries and was haemodynamically
stable till this time. The physical examination showed a bluish black

[Table/Fig-2]: Axial view of HRCT chest.

[Table/Fig-3]: Bluish black discolouration over first four toes and patchy areas
over sole of left foot.

[Table/Fig-4]: Bilateral colour changes over both feets
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appearance of these toes, nail beds and few patchy areas in left feet
on ventral aspect. Palpation using finger tip observed the cool skin
and all peripheral arterial pulses were palpable. Colour doppler and
pulse wave doppler imaging of foot arteries was normal.

At this time his inflammatory markers also showed marked increase
with serum ferritin of >10000 ng/mL, C-Reactive Protein (CRP) 218.6
mg/L, Lactate Dehydrogenase (LDH) 639 U/L and D-Dimer 7090
ng/mL, suggesting Cytokine storm/Hyper-inflammation syndrome.
The laboratory values are tabulated in [Table/Fig-5]. His urine culture
grew Candida albicans and blood cultures were sterile.

Based on this presentation, he was started on Unfractionated heparin
with initial bolus of 80 units/kg, followed by a continuous infusion of 12 to
18 units/kg/hour. Infusion rate was adjusted to maintain anticoagulation
target based as per institutional protocol. Along with this thermal
warming of the affected limbs and application of topical nitroglycerin
to the affected area was also recommended. The hyper-inflammation
syndrome was treated with intravenous methyl prednisolone 1 gram
pulse therapy for 3 days and IV IG (Intravenous Immunoglobulin) in
dose of 400 mg/ kg/day for 5 days with near complete recovery in
left feet in next 72 hours [Table/Fig-6]. However, he developed septic
shock along with multiorgan dysfunction. His condition worsened on
05/10/2020 and the patient died of multiorgan failure on 07/10/20.

DISCUSSION

Although the disease COVID-19 is known predominantly for its
respiratory manifestations, it can present with many symptoms
and complications ranging from flu-like symptoms to ARDS
(also known as COVID disease associated ARDS or CARDS),
coagulation dysfunction, septic shock, and multiorgan failure,
besides being asymptomatic in certain subset of patients [2,3].
A subset of critically ill patients demonstrates clinically notable
hypercoagulability. Many of these symptoms or complications are
caused by cytokines and mediators of the immune system induced
by the infection along with Cytokine Storm Syndrome (CSS) in some
patients [2,3]. CSS is the result of the overproduction of major
proinflammatory cytokines such as Tumour Necrosis Factor-a
(TNF-a), IL-6, and IL-1B that can produce hypercoagulable state
and multiple organ dysfunctions [2,3].

This hyper inflammatory condition or CRS leads to the phenomenon
of immunothrombosis which is a result of endovascular damage,
increased platelet activity, and over activation of coagulation
cascade [4]. Further, this phenomenon of clot formation can
be observed in large and small blood vessels, along with in-situ
pulmonary thrombosis and also thromboembolism (PTE) [4,5].
Nevertheless, the coagulopathy of COVID-19 and Disseminated
Intravascular Coagulation (DIC) as one of the first manifestations
of COVID-19 disease has already been reported [6]. Furthermore,
acrocyanosis has also been described in critically ill patients with
the disease because of hypercoagulability [7-9]. Acral distribution
and delayed progression of ischaemia after the acute respiratory
insult imply that the thrombotic microangiopathy is secondary to
cold sensitive antibody/immunoglobulin activation in response to
the virus, rather than a direct viral effect [10]. The index patient also
developed acrocyanosis and gangrene after the acute respiratory
insult. Recent data suggest that the presence of a complement
mediated microvascular injury in multiple organ systems possibly
leads to multiorgan dysfunction [10,11].

The case reported here, presented with moderate CARDS and
despite adequate management progressed to severe CARDS and
was ventilated on day 4 of admission. He developed Cytokine
Release Syndrome (CRS) on day 5 with marked elevation in his
inflammatory markers. Certain evidence shows that, during the
COVID-19 epidemic, the severe deterioration of some patients
has been closely related to the cytokine storm in their bodies [12].
The development of acrocyanosis in bilateral distal feet and sole
and progression to digital gangrene coincided with the peaking
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[Table/Fig-5]: Relevant investigations.
ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; LDH: Lactate dehydrogenase; IL-6: Interleukin-6; Hb: Haemoglobin; TLC: Total leukocyte count; AST: Aspartate aminotransferase; ALT: Alanine

26" September 28t September 30t September 1st October 3 October 5t October
Test Normal range 2020 2020 2020 2020 2020 2020
ESR (mm/hr) 0-14 60 22
CRP (mg/L) 0-5 114.4 143 218.6 35.4 86.7 151.6
LDH (U/L) 1356-225 427 415 639 422
D DIMER (ng/mL) <255 287 275 7090 4660 1180
IL 6 (pg/mL) <7 26.5
Ferritin (ng/mL) 30-400 1002 1093 10230 409.6 1497 >20000
Creatinine (mg/dL) 0.7-1.2 1.16 1.15 1.85 1.39 2.88 3.14
Hb (gm/dL) 13-17 14.2 16.6 12.2 12.4
TLC (10%/uL) 4-10 141 27.7 24.7 171 211
Platelets (10%/UL 150-410 391 507 164 130
AST/ALT (U/L) <40/ <41 33/37 25/21 18/16
Procalcitonin (ng/mL) <0.046 0.695 1.050 0.439
PRO BNP (pg/mL) <125 1176
Fibrinogen (mg/dL) 200-400 419
CTSS X 12/25

aminotransferase; PRO-BNP: PRO-B-Type natriuretic peptide; CTSS: CT severity scoring system; mm: Milimeter; hr: Hour; mg: Milligram; U: Unit; L: Litre; uL: Microlitre; ng: Nanogram; zpg: Picogram; dL: Deciliter;

1U: International unit
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[Table/Fig-6]: Significant recovery of left feet acrocyanosis with persistent colour
changes and development of dry gangrene in right feet on 03/10/20.

of inflammatory markers, further suggesting underlying patho-
physiology involving hyper inflammation, hypercoagulability,
immunothrombosis and CRS. Progression of ischaemia despite
preserved major peripheral pulses and normal arterial doppler
studies in the patient suggests a micro vascular aetiology to
the digital acrocyanosis and gangrene. He was managed with
unfractionated heparin in recommended dosage, although he had
been receiving fractionated heparin since his admission. His left
feet did show significant improvement. Progression to gangrene
as well as improvement in ischaemia has been described in other
case reports also [7,9,13].

Another possible explanation for the ischaemic phenomenon
is vasopressor use [14,15]. Catecholamines may play a role
in increasing cytokines such as IL-6 which can aggravate the
complications of COVID-19 [16]. However, he did not receive any
vasopressor by the time he developed digital ischaemia. He was
given vasopressor later in the course on day 8. Another possibility
is embolic phenomena. Thrombosis resulting from arterial line

placement has been reported in literature [17], but our patient did not
have any arterial line placed in lower limbs and the digital ischaemia
does not fit with this hypothesis. Some authors have suggested
antiphospholipid antibodies as a contributor to, or perhaps cause
of, such thrombotic events [13,18]. Although, it appears unlikely
in the clinical context, they were not tested in the index case and
this hypothesis was as a potential explanation for these ischaemic
events was acknowledge.

CONCLUSION(S)
The presence of acrocyanosis in patients with COVID-19 can
indicate organ damage due to vascular involvement. It is a marker
of severe iliness and can have a prognostic role suggesting poor
outcomes in these patients. High plasma levels of CRP, IL-6,
D-dimer, ferritin and fibrinogen may also represent some important
risk markers that increase the chances of microangiopathy.
Changing the prophylactic dose to intermediate or therapeutic
dose of anticoagulant drugs is recommended in all severe COVID-
19 cases, along with adequate vasodilator therapy, in case patient
develops acrocyanosis. Surgical intervention is not recommended.
A targeted immunotherapy is needed that would effectively
manage the catastrophic microangiopathy response induced by
COVID-19 disease.
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