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Abstract:

Coronavirus disease 19 (COVID-19) first emergeB@tember 2019 in China and rapidly
spread worldwide. While various studies have regabtihat COVID-19 is associated with a
hypercoagulable state and thrombotic complicatiorgsitically ill patients, there are scant case
reports on thrombotic events as one of the prasgsimptoms. We report a case of acute upper

extremity ischemia as the initial clinical presdioia of a COVID-19 patient.
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I ntroduction:

The novel coronavirus first emerged in Decembe®2A81XChina and is now classified as a
pandemic. According to a report from the Chineset&efor Disease Control and Prevention, up
to 19% of the confirmed cases in China were clisbis severe or critichln spite of COVID-

19 being initially a respiratory infection, multgotase reports globally have demonstrated
various complications, including cardiovascular ptinations, liver failure, and renal
insufficiency?”’ Studies have revealed markedly elevated D-dimeffianinogen degradation
product (FDP) in this group of patients, which segjghis infection can lead to procoagulant
states and thrombotic evefitsIn appraising the current body of literature, anber of studies
have described the link between critically ill CA/19 patients and hypercoagulable states.
However, there are scant reports that highlighteattwombotic events at initial presentation. We
believe that clinicians should be aware of the jbilgy of acute thrombotic events being one of
the initial symptoms of this infection. In this @p, we describe an unusual case of a patient who

presented with acute unilateral upper extremitiiescia who was diagnosed with COVID-19.

Consent was obtained from the patient for publirati

Case Report:

The patient is a 67-year-old male with no significenedical history that presented to the
emergency room with a chief complaint of worseniggt hand and forearm pain. He also
reported mild shortness of breath and cough faetllays. His distal forearm and hand were
cold and mottled with motor and sensory loss orspay examinationKigure 1). His axillary

pulse was palpable however his brachial, radialidndr pulses were absent. His laboratory tests
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were only remarkable for leukocytosis and elev@etimer. A computed tomography
angiogram (CTA) of the chest and right arm showedresive patchy ground-glass opacities
throughout bilateral lungs and an occlusion oftitechial artery at the level of the mid-humerus
with no reconstitution of any vessels distafydure 2). A rapid PCR test for COVID-19
confirmed active infection. Anticoagulation wastiatied and he was taken to the operation room
for emergent revascularization. Upon exploratibie, tirachial, radial and ulnar arteries were
completely thrombosed. Embolectomies were performéhcisions at the antecubital fossa
and the wrist. The arteries were noted to be hgalith no appreciable atherosclerotic disease.
A significant amount of dark, acute appearing thvamwas retrieved. Palpable pulses were
achieved; however the digits still appeared iscleeifierefore, thrombolysis was performed by
injecting alteplase directly into the radial andar arteries. Palpable brachial, radial and ulnar
pulses as well as doppler signal of the palmar esate present at completion. Forearm and hand
fasciotomies were performed and the muscles wekgable. The patient remained intubated
and recovered in the intensive care unit (ICU).t8mesratively, the patient maintained palpable
radial and ulnar pulses on full anticoagulationwbwer three digits remained non-viable. The
remaining digits were viable along with the palnd &orearm Figure 3). A work-up for
hypercoagulability and source of embolism was perém [Table 1). The only positive test was
the lupus anticoagulant panel. However, the pati&ston a direct thrombin inhibitor when the
test was sent, which can affect the reliabilityhef results. During the course of hospitalization,
he was diagnosed with subsegmental pulmonary esmolihis may have occurred during a
three day period when anticoagulation was heldtdwencerns of gastrointestinal bleeding.
Two months after surgery, the patient had well deatad dry gangrene of hi§ 4" and &'

digits with preserved motor and sensory functiohisthand. At the time of publication, the
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patient remained on full anticoagulation with thampto discontinue it after 3 months to allow

further work-up for hypercoagulability.

Discussion

The current body of literature has been focusethersevere to critical cases of COVID-19 and
their association with hypercoagulability and ri§khrombotic events. Chuen et al. found that
the critically ill cases had substantially elevatéat waveform analysis (CWA) parameters,
which indicates hypercoagulabilit) Klok et al. presented a 31% incidence of thronboti
complications in (ICU) patients with COVID-19 denstrating that the infection may predispose
patients to both venous and arterial thrombbt'shang et al. reported seven ICU cases of
COVID-19 patients who subsequently developed madgemosis and gangrene of the didjts.
Our case is unique as the patient presented witte dicnb ischemia as an initial symptom of
COVID-19, unlike those who were already admittethi® ICU and subsequently developed
thrombotic events. There was no discernible cafige itu thrombosis in this case other than
COVID-19 infection. Our patient demonstrates thabinbotic events can be one of the early
presenting symptoms. Li et al. postulated that aaotr14 days after onset of symptoms, the
virus starts a second attack which leads to deirsiog hypercoagulable stdfeHowever, our
case speculates that regardless of the severityration of symptoms, COVID-19 can lead to a

hypercoagulable state.

The pathophysiology of thrombotic events in theteghof COVID-19 is not completely
understood. Recent studies have focused on owglthim mechanism of microthrombotic lesions.

Currently, there are no studies on the pathogenésisombosis in medium sized vessels as
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seen in our patient. One potential contributingdafound in our patient is the presence of
antiphospholipid antibodies versus a cytokine st@or patient had elevated levels of
anticardiolipin IgM antibodies and a positive lu@rgicoagulant panel, along with elevated
levels of fibrinogen and D-dimer. Previous studiase reported the possibility of developing
antiphospholipid antibodies following viral infegtis. A recent case report by Zhang et al. also
observed the presence of anticardiolipin antibodiesg with elevated levels of fibrinogen and

D-dimer in three ICU patients with limb ischenifa.

Due to the acuity and severity of ischemia, ourgpaitrequired emergent surgery. The post-
operative anticoagulant treatment the patient veckivas therapeutic intravenous unfractionated
heparin (UFH) infusion which was then switched tgasroban due to concerns of developing
heparin induced thrombocytopenia. There is curyaml consensus on anticoagulating COVID-
19 patients prophylactically to prevent arteriabthbotic events. The current pharmacological
anticoagulant therapy recommendations for COVIDza9es are focused on venous
thromboembolism (VTE) prophylaxis, but it is recoemded that these guidelines should be
considered and applied to arterial thrombotic pytgstis > The World Health Organization
(WHO) recommends only prophylactic doses of lowewnalar weight heparin (LMWH) daily or
subcutaneous UFH twice daily for VTE prophylaxisciitically ill COVID-19 patients->°

Tang et al. showed that anticoagulant treatmenit WWM\WH is associated with better prognosis
in severe COVID-19 cases with elevated D-dimerasdpsis-induced coagulopathy (SIC) score
>4 Given the potential benefit of antithrombotic gy, some hospital systems have
implemented protocols that treat critically ill CAD419 patients with empiric full

anticoagulation.
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Data regarding the role of pharmacologic prophygdar asymptomatic or mild COVID-19
cases in quarantine is limited. One may considesqibing prophylactic dosage of
anticoagulation for COVID-19 patients who are nosgpitalized; in effort to prevent thrombotic

events.

Conclusion

In conclusion, acute thrombotic events are a serand potentially life-threatening complication
associated with COVID-19 patients. Providers masvilgilant in identifying these events and
initiate appropriate treatment. Further studieshenuse of empiric anticoagulation on select

COVID-19 patients are warranted.
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L egends

Figure 1. Clinical presentation of the upper extremity adirtd ischemia.

Palmar view with discoloration of the hand and @igi

Figure 2. Diagnostic Images.
Computed tomography of the chest demonstratingieite peripheral patchy ground-glass

opacities throughout bilateral lungs.

Figure 3. Postoperative examination.

Palmar view of the hand showing three non-viabdgtsli

Table 1. Hypercoagulable and embolic work-up.

Various tests performed to identify the cause of platient’s acute limb ischemia.



Ble Result

Test

Lupus anticoagulant panel Positive

Homocysteine level Normal

Anticardiolipin antibodies Negative

Factor 5 Leiden mutation Negative

Serotonin assay Negative

Antithrombin 3 activity Normal

Protein C activity Normal

Protein S activity Normal

Echocardiogram Negative for patent foramen ovae
Electrocardiogram Negative for arrhythmia













