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Abstract
The severe acute respiratory syndrome coronavirus-2 (SARS-CoV2) virus has been known to manifest
various non-pulmonary complications in the affected patient, including both venous and less frequently,
arterial thrombosis. Ongoing research is necessary to determine who might benefit from therapeutic
anticoagulation as well as potentially develop an algorithm to predict thromboembolic events in this patient
population. We present a case of a 65-year-old man with a past medical history of hypertension, diabetes
type 2, and a previous cerebrovascular accident who was admitted with acute hypoxemic respiratory failure
due to coronavirus disease 2019 (COVID-19). On admission to the hospital, the patient was initiated on
therapeutic anticoagulation. Subsequently, he developed left lower limb ischemia. Imaging discovered
arterial thrombosis in the bilateral deep femoral and left popliteal arteries. Consequently, the patient
required catheter directed thrombolysis for partial reperfusion. Unfortunately, the patient succumbed to the
complications of COVID-19. This case is notable in that it highlights the arterial thrombophilia associated
with COVID-19 despite early intervention with therapeutic anticoagulation.
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Introduction
Prior to the spread of coronavirus disease 2019 (COVID-19), critically ill patients in the ICU have been
predisposed to thrombotic events due to an array of contributing factors [1,2]. COVID-19 has not only
caused respiratory complications but also affected multiple organ systems [3]. Furthermore, the COVID-19
pandemic has also caused physical distress in non-COVID-19 patients [4]. As the pandemic continues and an
increasing number of patients are admitted to the ICU, it is crucial to highlight the escalating frequency of
thromboembolic events. Several recent publications indicate a predilection for venous thromboembolic
(VTE) events associated with COVID-19. However, there have been infrequent discussions regarding arterial
thrombosis [5-9].

A French study of patients with severe COVID-19 infection indicated patients receiving prophylactic
anticoagulation had a 100% VTE rate as compared to 56% in the therapeutic anticoagulation group [10]. This
underscores the importance of early screening and therapeutic anticoagulation for high-risk patients, an
intervention supported by the growing literature on COVID-19 and VTE [11].

Case Presentation
Here we describe a case of a 65-year-old Caucasian man with a past medical history of diabetes type two,
hypertension, and a previous cerebral vascular accident (CVA) who presented to the emergency department
in December of 2020 with a chief complaint of shortness of breath. On admission, he tested positive for
COVID-19. His blood tests were remarkable for a D-dimer elevated to 870 DDUng/ml. He had no complaints
consistent with limb ischemia and his physical examination was unremarkable for signs of reduced
peripheral tissue perfusion. Following the institution’s protocol, he was started on continuous heparin
infusion while in the emergency department due to concerns for increased VTE risk. With the need for
continued anticoagulation, he was transitioned to therapeutic dose enoxaparin on day two of
hospitalization. The patient developed worsening respiratory failure and an inability to tolerate noninvasive
mechanical ventilation (NIMV) and, therefore, was intubated on day five of hospitalization. Several hours
after being placed on mechanical ventilation, the patient was noted to have an acute change to his left lower
extremity with discoloration and diminished pulses. A documented assessment performed earlier in the day
revealed the patient had +1 left dorsalis pedis (DP) pulse. The DP pulse had become absent and was
undetectable via doppler examination. Additionally, the posterior tibial (PT) pulse on the left side was no
longer palpable, however was faintly detected on Doppler. A computed tomography (CT) angiogram of the
left lower extremity was obtained and therapeutic enoxaparin was reverted back to a continuous heparin
drip in anticipation of any surgical interventions. The CT angiogram was notable for arterial thrombosis of
the bilateral deep femoral and the left popliteal arteries, with probable one-vessel runoff in the left calf via
the reconstituted left mid PT artery (Figure 1).
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FIGURE 1: CT angiogram of lower extremities identifying left popliteal
occlusion (red arrow).

Also noted was diffuse atherosclerotic disease in bilateral superficial femoral arteries. Given the acute
change and risk to limb, interventional radiology performed catheter directed thrombolysis with alteplase to
the left tibioperoneal trunk. Figure 2 shows the vessel occlusion prior to thrombolytic infusion.
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FIGURE 2: Catheter directed contrast evaluation of left popliteal artery
occlusion prior to thrombolysis.

During the next few days, the left foot exhibited capillary refill of two seconds and a biphasic PT signal while
the DP signal remained absent. Due to the concern for thromboembolic disease, a transthoracic
echocardiogram without a bubble study was completed. The study was limited in overall visualization of the
endocardium but was able to identify the left ventricular ejection fraction estimate to be 75% in normal
sinus rhythm. Multiple electrocardiograms taken during the patient's hospitalization only indicated sinus
tachycardia. A review of the electronic medical records indicated that he did not have any prior
hypercoagulable workup completed, nor was one further investigated interim. The patient remained
critically ill requiring vasopressors and high positive end-expiratory pressure (PEEP) on the ventilator and
was therefore deemed too unstable for formal vascular surgery. On day 17 of admission, the patient was
successfully extubated to high-flow nasal cannula and maintained on a heparin infusion until day 21 of
hospitalization, at which time he was switched to full dose enoxaparin for anticoagulation. Unfortunately,
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the patient had an acute decompensation on day 21 and ultimately succumbed to his illness on day 25 of
hospitalization.

Discussion
The use of deep venous thrombosis (DVT) prophylaxis has been well established in critically ill patients [1].
In the midst of the COVID-19 pandemic, it has been difficult to establish guidelines for the appropriate
administration of prophylactic versus therapeutic anticoagulation in this patient population. Prior studies
have shown that in addition to being at risk for venous thrombosis, patients suffering from COVID-19 are
also at risk for arterial thrombosis [5,6]. Furthermore, studies have also reported D-dimer as a prognostic
marker of mortality in COVID-19 patients treated with tocilizumab [12]. This case highlights the significant
coagulopathy associated with COVID-19 even while on therapeutic anticoagulation, as previously
acknowledged by Llitjos et al. [11]. We identified a patient who developed an arterial thrombosis despite
therapeutic anticoagulation and no known prior diagnosis of peripheral arterial disease or arrhythmia such
as atrial fibrillation. Currently, there is no predictive algorithm or validated criteria for identifying patients
who may develop a thrombotic event.

A recent publication by Ferrari et al. [13] determined thrombophilic markers did not have a correlation to
disease severity. Additionally, histopathologic studies have indicated evidence of thrombosis in segmental
and sub-segmental pulmonary arterial vessels despite the use of prophylactic anticoagulation [14].
Combining the knowledge from these two studies indicate a need for vigilance of clinical status prior to and
during anticoagulant use. Currently, the consensus as reported by CHEST indicates that patients who are
acutely ill or critically ill with COVID-19 should receive prophylactic anticoagulation over no prophylaxis.
Low molecular-weight heparin (LMWH) or fondaparinux should be used over unfractionated heparin (UFH).
These are to be used before direct oral anticoagulants (DOACs). CHEST has also recommended against full
dose anticoagulation without evidence of thromboembolic disease. These anticoagulants should be used in
accordance with existing guideline dosing [15].

Conclusions
Given these early studies and case reports, it is imperative to approach each case individually and determine
the risks and benefits of prophylactic versus therapeutic anticoagulation in patients suffering from COVID-
19. Clinicians caring for patients with COVID-19 should consider maintaining a low threshold to increase
anticoagulation from prophylactic dosing to therapeutic levels in the severely ill, particularly if bleeding risk
is low and there are no contraindications to therapeutic anticoagulation. These decisions should be made
while maintaining adherence to clinical guidelines if possible. Moreover, clinicians should remain vigilant
in identifying the development of acute arterial thromboses in patients with severe COVID-19 infection
even while receiving therapeutic anticoagulation. Further studies are needed to better understand the
factors which predispose patients to thromboembolic disease and anticoagulation failure in the setting of a
COVID-19 infection.
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