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Abstract

Coronavirus disease 2019 (COVID-19) continues as an infectious 
pandemic. With emphasis on mitigating its impact globally, strategies 
have been emphasized on prevention to treatment in severe cases. As 
for pharmacotherapies, many have been researched, with a few being 
recommended for patients with COVID-19 depending upon their se-
verity. Bevacizumab, a recombinant monoclonal antibody often used 
for oncological disease and rare genetic disorders, has gained atten-
tion in combatting COVID-19 due to the pharmacotherapy’s ability 
to inhibit vascular endothelial growth factor A (VEGF-A). VEGF has 
been identified as significantly upregulated in the lungs of persons 
who have died of COVID-19, raising interest for VEGF to be a poten-
tial target for patients with COVID-19. We present a case of a patient 
who was admitted due to complications of a rare genetic disorder, 
called hereditary hemorrhagic telangiectasia (HHT), warranting in-
travenous bevacizumab, who subsequently was diagnosed with COV-
ID-19 pneumonia. We discuss the patient’s outcome and contribute to 
the growing potential of bevacizumab in the treatment of COVID-19.
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Introduction

Severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) is the virus that causes coronavirus disease 2019 
(COVID-19), and the resulting global public health crisis [1]. 

In almost all patients with severe COVID-19, inflammatory pul-
monary edema results in dyspnea and hypoxemia, warranting 
immediate medical attention [2, 3]. Such a consequence is due 
to a disruption of the pulmonary endothelial cells, which func-
tion as a basic barrier between blood and interstitium [4]. The 
targeting of these cells, which when disrupted result in primary 
pulmonary pathologies, has been identified as a key pathway 
for the adverse effects of SARS-CoV-2 infection and resulting 
COVID-19 pathogenesis by altering the endothelial barrier’s in-
tegrity [5]. Therefore, potential pharmacotherapies that offer the 
ability to maintain and preserve the pulmonary endothelial bar-
rier may have a potential role in the management of COVID-19.

Hereditary hemorrhagic telangiectasia (HHT) is an auto-
somal dominant, multi-systemic disorder with a prevalence 
of 12.1 per 100,000 persons, characterized by arteriovenous 
malformations (AVM) with clinical consequences, from hem-
orrhaging to infections [6]. The AVMs of HHT form due to 
a lack of capillaries, resulting in a direct connection between 
the veins and arteries [7]. Small AVMs are referred to as tel-
angiectasias, with an abundance of them often found in the 
nasal passage and contributing to HHT’s most common symp-
tom, epistaxis [8]. In advanced and refractory HHT, patients 
may warrant antiangiogenic pharmacotherapies in an effort to 
resolve AVMs and their resulting negative clinical outcomes 
(e.g., iron deficiency anemia) [7, 9]. One of the often used an-
tiangiogenic agents, bevacizumab, is a monoclonal antibody 
that targets vascular endothelial growth factor (VEGF), a well-
established pro-angiogenic protein that plays a significant role 
in endothelial barrier integrity and resulting vascular malfor-
mations of patients with HHT [10]. In that regard, bevacizum-
ab’s ability to preserve endothelial integrity, as evidenced by 
its success in patients with HHT [11], may warrant attention in 
treating patients with COVID-19, where VEGF has been iden-
tified as a factor involved in the pathology of COVID-19 [4, 
12]. SARS-CoV-2’s infection results in a significant release of 
pro-inflammatory cytokines and pro-angiogenic factors, such 
as VEGF [13]. The overexpression of VEGF in COVID-19 is 
thought to contribute to the resulting endothelial barrier dis-
ruption of the lungs, resulting in pulmonary edema, hypox-
emia, and vascular remodeling [13].

We present a case of a patient with HHT who was admit-
ted for severe epistaxis and found to have COVID-19 with 
significant pulmonary involvement. In this case presentation, 
we discuss the patient’s outcome after receiving intravenous 
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bevacizumab, received for his HHT-related acute pathology, 
on his outcome from COVID-19.

Case Report

Investigations

Our patient is a 52-year-old male with a history of HHT. The 
patient’s main HHT-related morbidity is severe epistaxis that 
has resulted in iron deficient anemia, managed over the last 
2 years with infusions of iron and transfusions of packed red 
blood cells (pRBC). Recently, the patient’s epistaxis was con-
trolled with intravenous bevacizumab (5 mg/kg), with the pa-
tient completing six treatments of the pharmacotherapy (each 
treatment coming at 2-week intervals) between September and 
November of 2021. During these months, the patient’s hemo-
globin peaked to 7.7 g/dL without the need for iron infusions 
or pRBC transfusions (last given August 2021, when the pa-
tient’s hemoglobin was 6.7 g/dL).

However, in December of 2021 (6 weeks since his last 
bevacizumab treatment), the patient began to experience wors-
ening large volume blood loss from his epistaxis, resulting in 
an admission to the hospital for control of his epistaxis and 
its sequelae. Upon arrival to the hospital, the patient’s peak 
temperature was recorded at 38.0 °C (peak at 39.4 °C), heart 
rate at 118 beats per minute, blood pressure at 119/64 mm Hg, 
respiratory rate at 24 breaths per minute, and pulse oximeter 
reading 99% on room air. Given the surge of COVID-19 cases 
regionally, the patient was screened for SARS-CoV-2 by PCR, 
which resulted in a positive finding of the virus.

On initial laboratory evaluation, the patient’s hemoglobin 
was 3.8 g/dL, with an epistaxis severity score (HHT-ESS) 
of 9.49 (note a score greater than 7.00 is considered severe, 
with range 0 to 10). The patient’s white blood cell count and 
platelet count were both within normal range. However, in the 
white blood cell differential, there was an elevated neutrophil 
percentage at 77.5% (normal range 40-70%) and a reduced 
lymphocyte percentage at 10.8% (normal range 24-44%). Fer-
ritin level was reported at 2 ng/mL (normal range 30 - 400 
ng/mL), iron at 15 µg/dL (normal range 65 - 170 µg/dL), and 
iron saturation at 3% (normal range 20-55%). His complete 
metabolic panel, taking into account electrolytes, renal func-
tion markers, and hepatic markers, was unremarkable. Given 
the patient’s positive SARS-CoV-2 finding and reports of 
dyspnea, a workup for COVID-19 ensued to evaluate if it was 
contributing to the patient’s condition. The patient received a 
computed tomography (CT) of his chest with intravenous con-
trast, resulting in the finding of ground glass opacification of 
the right lower lobe (Fig. 1). Of note, the patient had received 
two doses of the BNT162b2 vaccine (mRNA-based vaccine), 
with his last dose in August 2021.

Diagnosis

The patient was diagnosed with severe iron deficient anemia 
due to epistaxis from his HHT. In addition, he was diagnosed 

with moderate COVID-19 given his positive viral PCR, vital 
signs, and imaging findings.

Treatment

The patient was hospitalized for 5 days. In regards to his se-
vere anemia from his epistaxis as a result of his HHT, he was 
treated with iron infusions and pRBC transfusions, receiving a 
total of 5 units of pRBC over the 5-day hospitalization. He also 
received intravenous bevacizumab, dosed at 5 mg/kg (stand-
ard dose for the treatment of epistaxis from HHT [11, 14]), on 
his second hospital day. At the time of discharge, his hemo-
globin was at 8.1 g/dL. The rest of his blood work continued 
to be unremarkable and the patient continued to be on room 
air during the course of his hospitalization. For his moderate 
COVID-19, he was given remdesivir on hospital day 2, as the 
treatment was standard for hospitalized patients with moderate 
COVID-19 [15].

Follow-up and outcomes

The patient continues to be followed in clinic for his HHT, 
with his current hemoglobin at 9.4 g/dL. Further, he continues 
to receive intravenous bevacizumab every 2 weeks, which has 
been ongoing since his hospital discharge. Of note, he has no 
COVID-19-related sequelae.

Discussion

COVID-19 is associated with significant pulmonary dysfunc-
tion in its disease spectrum, ranging from infiltrates to pneu-
monia to acute respiratory distress syndrome (ARDS) [3]. 
Many pharmacotherapies have targeted non-viral host factors 
that become aberrant and pathogenic in the spectrum of COV-
ID-19, such as dexamethasone (broad immunosuppressant tar-
get), tocilizumab (IL-6 target) [15]. In this context, VEGF, a 
factor that has been associated with COVID-19, and its likely 

Figure 1. Computed tomography scan of the chest revealing ground 
glass opacification in the right lower lobe (arrow).
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disease progression from mild to moderate [13], seems to be 
a logical progression as a target candidate. In our case, we 
describe the use of bevacizumab in a patient warranting the 
medication due to HHT-related complications and the patient’s 
resulting outcome related to the patient’s subsequent moderate 
COVID-19 diagnosis.

Pang et al recently described the efficacy and tolerability 
of bevacizumab (dosed at 7.5 mg/kg) in patients with severe 
COVID-19 between February and April 2020 [16]. In this trial, 
27 patients were enrolled and received one dose of bevacizumab 
and monitored over a 28-day period. In regards to efficacy of the 
intervention, the authors found 24 patients having improvement 
in their oxygen-support and no patient deaths were reported. Of 
note, the oxygen improvement in the patients became evident 
within 24 h of the bevacizumab treatment and none of the pa-
tients experienced a worsening in the oxygenation status who 
received bevacizumab. With safety, there were many adverse 
events that were reported, with the most common adverse event 
being abnormal hepatic laboratory data (30% of patients). In 
the context of this trial, our case report contributes uniquely to 
the growing evidence of bevacizumab’s potential in COVID-19 
through the emphasis of three key factors: timing of the medi-
cation, dosing of the medication, and synergistic efficacy with 
SARS-CoV-2-related vaccines.

When using pharmacotherapies to treat COVID-19, the se-
verity of the disease plays a significant role in deciding which 
medications to use [15]. In Pang et al, the authors used beva-
cizumab to treat patients with severe COVID-19, as identified 
by their respiratory status and supplemental oxygen utilization 
(from nasal cannula to positive pressure ventilation) [16]. In our 
case, our patient had moderate COVID-19, defined as “indi-
viduals who show evidence of lower respiratory disease during 
clinical assessment or imaging and who have oxygen saturation 
≥ 94% on room air” [15]. The patient never deteriorated after 
receiving bevacizumab during the duration of his hospitalization 
(no need for supplemental oxygen, no super-imposed bacterial 
infections). Such an emphasis is appropriate given he had risk 
factors for deterioration, from his radiographic imaging showing 
ground glass opacities to his age to his pre-existing co-morbidi-
ties [3]. Therefore, as bevacizumab continues to build evidence 
for its use in patients hospitalized with COVID-19, attention 
is warranted to using the pharmacotherapy early in the disease 
spectrum in order to prevent severe COVID-19.

Another consideration of the advantage of intravenous 
bevacizumab is its safety and limited adverse reactions. In Pang 
et al, their dose utilized for bevacizumab was on the lower end 
(7.5 mg/kg) [16], as bevacizumab dosing ranges from 5 to 15 
mg/kg. Our patient received 5 mg/kg, which is the standard 
dose for patients receiving intravenous bevacizumab for HHT-
related complications [11, 17, 18]. This lower dose should be 
considered as it provides substantial clinical benefits for pa-
tients with HHT and is well tolerated. The main side effects 
of the medication in patients with HHT appear to be transient 
hypertension and proteinuria [19], both of which self-resolve 
with the medication discontinuation. Thromboembolic events 
have also been reported with the use of bevacizumab, though it 
is unclear if it is directly due to the medication alone or when 
bevacizumab is used in certain conditions that raise the risk of 
a thromboembolism (e.g., with other thromboembolic-causing 

agents) [20]. Recognizing that the patients in Pang et al’s study 
were in severe COVID-19, with already established severe 
COVID-19 and its resulting systemic consequences [16], it is 
difficult to ascertain if the side effects found in the 27 patients 
receiving bevacizumab were medication-related or due to their 
systemic illness. However, if bevacizumab finds its most ef-
fective utility in COVID-19 is with moderate COVID-19, this 
well-tolerated pharmacotherapy at 5 mg/kg for patients with 
HHT may find similar tolerance in patients with moderate 
COVID-19.

A confounder in our case report as compared to Pang 
et al is the COVID-19-related treatments, from remdesivir 
to SARS-CoV-2 vaccine status, as Pang et al’s participants 
were recruited before these interventions were readily avail-
able. As for remdesivir, in the context of several clinical tri-
als now published, the current evidence to support its use in 
patients hospitalized with mild to moderate COVID-19 has 
fallen to a BIIa (B = moderate, IIa = other randomized con-
trol trials or subgroup analyses of randomized control trials) 
[15]. With vaccine status, the patient received an mRNA vac-
cine, which has continued to show efficacy in preventing se-
vere COVID-19 during the pandemic [21, 22]. Therefore, as 
the pandemic continues and vaccine rates rise, many current 
pharmacotherapies, as well as ones being explored, may have 
to show their efficacy in preventing and/or surviving severe 
COVID-19 in conjunction with SARS-CoV-2-related vaccines 
and other COVID-19-specific pharmacotherapies. In our pa-
tient’s case, recognizing the limitation of a case report, it is 
not entirely certain how much bevacizumab contributed to the 
patient’s recovery from COVID-19 in the setting of his vaccine 
status and remdesivir. Regardless, if pharmacotherapies have 
the ability to be more effective in the setting of vaccines and 
other medications, then they should continue to be explored as 
there will still be a significant amount of patients warranting 
hospitalization for COVID-19 and in need of tolerable inter-
ventions to assist in halting disease progression.

In conclusion, our case report demonstrates the potential 
utility of low-dose intravenous bevacizumab in patients with 
moderate COVID-19. Building on current evidence of the ef-
ficacy and tolerability of bevacizumab in patients with severe 
COVID-19 [16], such a pharmacotherapy should continue to 
be explored in larger trials to assure there is a clinical benefit 
from the intervention. Currently, there is one active study re-
cruiting patients evaluating bevacizumab in patients with severe 
hypoxemia from COVID-19 (NCT04822818). Further, given 
the antiangiogenic properties of bevacizumab, it may find use in 
other conditions whereby VEGF has an active role in pathogen-
esis and/or disease progression, paralleling its expansion from 
oncological benefit into HHT-related benefit. Our case should 
continue to reaffirm the benefit of repurposing pharmacothera-
pies whose target(s) often transcend various diseases, thereby, 
providing benefit across these diverse disease states.

Learning points

While COVID-19 continues to be a global public health crisis, 
pharmacotherapies that result in effective COVID-19 manage-
ment will continue to be sought. Pharmacotherapies that tar-
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get aberrant immune factors may be attractive as they factor 
in preventing severe COVID-19 and/or promoting survival. 
Bevacizumab, a monoclonal antibody with VEGF inhibition 
properties, has accumulating evidence to support its use in se-
vere COVID-19. Our case demonstrates that intravenous beva-
cizumab may also have a role in moderate COVID-19 and at 
the lowest possible dosing regimen (5 mg/kg), findings that 
warrant ongoing investigations.
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