S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



7@ : > Check for
ELSEVIER anczss

Femoral Arterial Thrombosis in a Young
Adult after Nonsevere COVID-19

Florian Veyre,' Corinne Poulain-Veyre,” Aurélie Esparcieux,” Nicolas Monsarrat,”
Abdellah Aouifi,” Joel Lapeze,” and Philippe Chatelard,” Lyon, Vienne and Caluire et Cuire,
France

Introduction: Few cases of arterial thromboembolisms have been reported after novel
coronavirus disease 2019 (COVID-19) in case of severe infection or in elderly patients.
We report a case of femoral arterial thrombosis in a young patient after nonsevere
infection.

Case description: A common femoral artery thrombosis extended in the first third of superficial
and profunda femoral arteries associated with tibial posterior and popliteal artery thrombosis
was diagnosed in a 24-year-old man complaining of right lower limb pain for one month. The
evolution was good after anticoagulation and antiaggregant treatments and thrombectomy. Etio-
logic assessment was negative except for nonsevere COVID-19.

Discussion: COVID-19 accesses host cells via angiotensin-converting enzyme 2 protein,
abundant in the lungs, which is also expressed by endothelial cells and is associated with impor-
tant inflammatory syndrome and coagulopathy, leading to vascular lesions. Thrombosis preva-
lence is not fully established and seems to be higher in case of major inflammation and in the
intensive care unit (ICU). Arterial thromboembolisms are described in many vascular territories,
each time in elderly patients, or in case of severe infection. We described a femoral arterial
thrombosis in a young patient with negative etiological assessment except nonsevere COVID-
19. Treatment consists in anticoagulation and antiaggregant drugs and thrombectomy. Prevent-
ing venous thromboembolism treatment is recommended in case of severe infection or in the
ICU, but there is no clear recommendation for arterial thromboembolism prevention. This
case should lead us to be very careful of the arterial event risk even if the infection is nonsevere
and the patient is young.
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Since the beginning of novel coronavirus disease
2019 (COVID-19) in December 2019, many cases
of venous thromboembolisms have been described.
Arterial thromboembolisms have been reported
more rarely, in case of severe infection or in elderly
patients. We report a case of femoral arterial throm-
bosis in a 24-year-old patient after nonsevere
COVID-19.

CASE REPORT

A 24-year-old Caucasian man complained of right lower
limb pain for one month after flu-like syndrome evoking
nonsevere COVID-19. He described initially grade III
ischemia on Leriche classification with nocturnal decubi-
tus pain and pain after walking a few meters. Symptoms
gradually improved, but an intermittent claudication
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Fig. 1. (A) Three-dimensional CT arterial reconstruction
showing common, superficial, and profunda femoral ar-
tery thrombosis (arrow) and the muscular artery allowing
superficial femoral artery recanalization (arrowhead ). (B)

persisted after one month, leading him to consult his gen-
eral practitioner. Echo-Doppler found right common
femoral artery thrombosis, extended in the first third of
superficial and profunda femoral arteries associated with
tibial posterior and popliteal artery thrombosis. There
was no deep venous thrombosis. AngioCT scan confirmed
the right femoral and tibial posterior arterial thrombosis,
found a millimetric thrombus in the peroneal artery,
and showed superficial femoral artery recanalization by
a muscular artery (Fig. 1). The patient was treated by us-
ing low-molecular-weight heparin (LMWH) and aspirin
from the diagnosis. Thrombectomy was performed one
week later because of the pandemic situation (reduced
surgical activity, need for COVID-19 screening before
hospitalization) and the absence of critical ischemia at
diagnosis. It consisted in medium plan thromboendarter-
ectomy and then superficial and profunda femoral artery
thrombectomy with a Fogarty probe, finding the inflam-
matory and sclerotic inguinal area. Anatomopathological
analysis found a fibrinocruoric thrombus without argu-
ment for septic etiology (Fig. 1). Evolution was uneventful
without functional sequelae; the patient was discharged
from the hospital after 3 days with apixaban and aspirin.

Etiological assessment did not find cardiovascular risk
factors (no active smoking, no dyslipidemia, no diabetes
mellitus, no vascular family history) and no atheroscle-
rosis of the contralateral lower limb and supra-aortic or
visceral arteries. AngioCT scan showed a decreased caliber
of the right external iliac artery compared with the left,
but clinical presentation was not iliac artery endofibrosis
(common femoral not external iliac thrombosis, no
cycling, acute symptoms without previous exercise
pain). He took no treatment (such as ergotamine, sildena-
fil) and no drug (cocaine, cannabis). There was no
arrhythmia or endocarditis signs at transesophageal
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The histologic aspect of the collateral artery showing a
fibrinocruoric thrombus without argument for septic
etiology.

echocardiography. There was no biological argument for
thrombophilia (normal rates of proteins C, S, anti-
thrombin, and homocysteine; no mutation of factors V
or II; no antiphospholipid) or systemic vasculitis. There
was no clinical or biological argument for blood disease
or solid cancer and no JAK2 mutation. The positron emis-
sion tomography scanner found lower limb vasculitis
aspect. The patient described nonsevere COVID-19 few
days before lower limb pain beginning, for which he
received no specific treatment and stayed confined at
home. Nasal RT-PCR at thrombosis diagnosis was nega-
tive, but the serologic test was positive (IgG and IgM
positive—Biosynex, immunochromatography).

DISCUSSION

Patients with COVID-19 most commonly present fe-
ver, cough, and dyspnea. Besides respiratory symp-
toms, several signs are described, among which
some are related to vascular involvement (high blood
pressure, thrombosis).l'2 The virus accesses host cells
via angiotensin-converting enzyme 2 protein, abun-
dant in the lungs, which is also expressed by endo-
thelial cells." ” In an autopsy series, the lungs of a
patient who died from COVID-19 showed severe
endothelial injuries, intracellular virus, disrupted
cell membranes, and widespread thrombosis with
microangiopathy.”” This infection is associated
with important inflammatory syndrome and coagul-
opathy, correlated with disease severity."”” Data
from coagulation analysis on admission showed
higher D-dimer levels and longer prothrombin time
in nonsurvivor patients than in survivors.'”’
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Moreover, Zhang et al.’ described antiphospholipid
antibodies in 3 cases of arterial thromboembolism,
in lower limb, and in cerebral arteries.

Prevalence of thrombosis among patients with
COVID-19 is not fully established; most of the liter-
ature focuses on hospitalized patients.” Most
vascular events appear on the venous territory.””
Lodigiani et al.” reported prevalence of venous
thromboembolisms in 4.4%, ischemic strokes in
2.5%, acute coronary syndrome in 1.1%, in Milan
Hospital, with a higher rate in patients in the inten-
sive care unit (ICU). Thromboembolic risk seems to
be higher in severe infections because of major
inflammation and the need of an ICU.” Thus, in
the study by Klok et al.,'” the cumulative incidence
of a composite outcome of vascular events (acute
pulmonary embolism, deep-vein thrombosis,
ischemic stroke, myocardial infarction, systemic
arterial embolism) was 31%, the incidence of
venous thromboembolisms was 27%, and the inci-
dence of arterial events was 3.7%, among patients
in the ICU.

Arterial complications take various forms. In chil-
dren, COVID-19 is commonly asymptomatic but a
Kawasaki-like syndrome is described.'' In adults,
arterial thromboembolism has been described.
Acute coronary syndrome and myocardial infarc-
tion have been reported in case of COVID-19 but
seem to be infrequent.””'? Vulliamy et al.'’
detailed acute aortoiliac and mesenteric arterial
thrombotic occlusions in a 60-year-old patient and
a 75-year-old patient, respectively, while another
case of acute aortic thrombosis was described in as-
sociation with pulmonary embolism in a 71-year-
old woman.'* Acute ischemic stroke secondary to
common carotid artery thrombosis or in a pro-
thrombotic state (leukemia) is reported.®"'” Finally,
limb arteries can be affected in elderly patients and
in pathological situations: upper limb ischemia in a
71-year-old diabetic man’ and lower limb ischemia
complicated by distal cutaneous embolism in a 71-
year-old aged patient with severe COVID-19."” We
present a femoral artery thrombosis in a 24 year-
old adult without medical history and a negative
etiological assessment except nonsevere COVID-19.

The treatment of this femoral artery thrombosis
was standardized, using aspirin, LMWH, and throm-
bectomy. Using drugs to prevent thrombosis in
COVID-19 context remains debated. To prevent
venous events, prophylactic anticoagulation in
high-risk situations is essential.” Prevention of arte-
rial complications is more difficult. Indeed, some
antiviral drugs such as ritonavir interact with certain
antithrombotic treatments, making their use
complicated.” Moreover, determining which patient
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is at high arterial thromboembolism risk seems un-
easy because it could happen in nonpathological ar-
teries, such as in the young patient with nonsevere
COVID-19 reported here.

This case should lead us to be very careful of the
arterial thromboembolic risk even if COVID-19 is
nonsevere and the patient is young.
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