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Abstract: Antiphospholipid syndrome (APS) is an autoimmune disorder characterized by
multiple episodes of venous and arterial thromboses or recurrent fetal losses in the presence
of antiphospholipid antibodies against B,GP1, frequently accompanied by moderate throm-
bocytopenia. Catastrophic APS (CAPS) is a severe manifestation of APS. COVID-19 may
have an intense hypercoagulable state in critically ill patients. SARS-CoV2 may potentiate
pathogenic APS effects, including the activation of endothelial cells, monocytes, platelets,
and complement, resulting in a proinflammatory state and prothrombotic events. The
endothelial tropism of SARS-CoV2 may also modify the clinical presentation of COVID-
19 in susceptible individuals and trigger flares of underlying vascular diseases. We report
a case of a 64-year-old woman with a history of triple-positive APS who had multiple
thrombotic and bleeding episodes after being found to have a COVID-19 infection tempo-
rally associated with CAPS development that was successfully treated with eculizumab,
preventing further macro- and microvascular thrombotic events at 1 month follow-up. Our
case highlights the need for more research regarding the mechanism by which COVID-19
may potentiate APS and lead to the development of CAPS.
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Introduction

Antiphospholipid syndrome (APS) is an autoimmune disorder characterized by
multiple episodes of venous and arterial thromboses or recurrent fetal losses in
the presence of antiphospholipid antibodies (aPL Abs) against B,GP1, and is
frequently accompanied by moderate thrombocytopenia.' Rarely, APS may be
associated with fulminant multiorgan failure or catastrophic APS (CAPS). CAPS
is characterized by widespread small-vessel occlusions that lead to multiorgan
failure. In an international study of CAPS-registry patients’ lupus anticoagulant,
IgG anticardiolipin and IgG anti B,GP Abs were the most often implicated aPL Abs
in CAPS. Although affecting only 1% of patients with APS, CAPS is frequently
fatal if not recognized and treated promptly.” In spite of its clinical significance,
with an approximate mortality rate of 40%, the pathophysiology remains somewhat
enigmatic. Activation of the complement is required for the full clinical manifesta-
tion of APS. APS serum activates the complement in vitro, and patients with CAPS
have been found to have a high rate of complement-gene mutations.” In
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a descriptive analysis of 500 CAPS patients, the most
common precipitating factor of CAPS was infection.*
Infections, including COVID-19, are considered trigger
factors of CAPS. It could be possible that SARS-CoV2
can induce CAPS; however, no evidence has been found
for this. A study of COVID-19 patients showed aPL
Abs were common in critically ill patients.” El Hasbani
et al wrote a review article that discussed APL in the
setting of COVID-19.° Eculizumab inhibits the activation
of complement C5, and is approved for use in paroxysmal
nocturnal hemoglobinuria and atypical hemolytic uremic
syndrome. We present a patient with a history of APS who
had multiple thrombotic and bleeding episodes consistent
with CAPS, likely triggered by SARS-CoV2 infection,
that was successfully treated with eculizumab.

Case Presentation

A 64-year-old woman with a history of type 2 diabetes
mellitus and triple-positive APS presented with acute
encephalopathy. Her vital signs were normal on admission,
with no significant physical examination findings except
for altered mental status. Laboratory studies revealed
hemoglobin (Hb) concentration of 131g/L, white blood
cell (WBC) count of 11.8x10°/L, absolute lymphocyte
count (ALC) of 1.5x10%/L, platelet count of 173x10%/L,
and D-dimer of 0.54 pg/mL. MRI of the brain revealed
chronic microvascular ischemia. Therapeutic unfractio-
nated heparin was initiated, given her history of APS and
multiple venous thrombotic events. On day 10, she devel-
oped a fever and hypoxia and tested positive for SARS-Co
V2. Dexamethasone and remdesivir were initiated.
Remdesivir was discontinued after 3 days, due to worsen-
ing kidney function. Subsequent laboratory testing
revealed Hb concentration 86 g/L, WBC count 11X109/L,
ALC 0.77x10°/L, and platelet count 93x10°/L. APL Ab
testing revealed a positive lupus anticoagulant, cardiolipin
IgG >112 U/mL, IgA >65 U/mL, B,GP1 IgG >112 U/mL,
and IgA >65 U/mL. Her platelet count had decreased to
67x10°/L. A coagulation profile showed a prothrombin
time of 23.3 seconds, international normalized ratio of
2.1, activated partial thromboplastin time of 132 seconds,
fibrinogen activity of 832 mg/dL, and D-dimer of 1.56 pg/
mL. On the following day, the patient developed acute
respiratory distress requiring noninvasive ventilation. CT
of the chest demonstrated diffuse bilateral ground-glass
opacity a 4.3 cm left adrenal mass, concerning in terms
of adrenal hemorrhage (Figure 1). Intravenous (IV)

Figure | CT of abdomen and pelvis without contrast, showing large right-sided
retroperitoneal mass (10%11x16 cm) concerning for hematoma of varying age.

methylprednisolone 500 mg was initiated. On day 19, the
patient showed a significant decrease in Hb concentration
and had retroperitoneal hemorrhage on imaging. Her antic-
oagulation was stopped. She later had acute venous throm-
bosis of the right superficial femoral vein. Because of
intolerance to anticoagulation, an inferior vena cava filter
was placed. She developed acute right-sided weakness
on day 21 of admission, and the brain MRI showed new
areas of subacute watershed infarctions with areas of con-
cern in terms of hemorrhagic conversion (Figure 2).
A direct antiglobulin test was positive, serum haptoglobin
concentration was low, and serum lactate dehydrogenase
concentration was elevated on further evaluation of ane-
mia and thrombocytopenia, which raised concern regard-
ing autoimmune hemolytic anemia. With new-onset
ischemic stroke, acute venous thrombosis, and adrenal
hemorrhage, the patient met the criteria for CAPS. She
underwent single-volume plasma exchange daily for 5
consecutive days. She also received two doses of IV
rituximab 1,000 g and two doses of intravenous immuno-
globulin 1 mg/kg. APL Abs and coagulation parameters
were monitored every other day, and initially decreased,

9 3 o https:

Dove!

Journal of Blood Medicine 2021:12


https://www.dovepress.com
https://www.dovepress.com

Dove

Chidharla et al

Figure 2 Brain MRI showing new areas representing subacute watershed infarc-
tions with several punctate areas of acute infarction within the bilateral anterior
cerebral artery/middle cerebral artery watershed territories.

but later continued to increase. Because of the rise in Ab
titers and limited improvement in her clinical status, she
was given IV eculizumab 900 mg weekly for refractory
CAPS. She received two doses of eculizumab prior to
discharge, and was started on prophylactic enoxaparin.
The patient did not have any recurrent thrombotic events,
and her mentation and right-sided weakness had continued
to improve at 1-month follow-up.

Discussion
CAPS is a severe manifestation of APS. It is characterized
by multiple thromboses involving three or more organs,
systems, or tissue types, histopathology of small-vessel
occlusion in at least one organ, acuity of manifestations,
and aPL Ab positivity. When all four criteria are present,
a “definite CAPS” diagnosis is confirmed. With our
patient, she met the criteria for CAPS. Known risk factors
of CAPS include infection, surgery, malignancy, anticoa-
gulation withdrawal, low INR, obstetric complications,
drugs, and systemic lupus erythematosus flares.”
Critically ill patients with COVID-19 are known to
have a profound hypercoagulable state. The exact mechan-
ism of COVID-associated thrombophilia is still being elu-
cidated, but it is
etiopathogenesis. Hypoxia and prolonged immobilization

likely to have a multifactorial

are important predisposing factors, but the diffuse inflam-
matory state and resulting “cytokine storm” seem to be the
primary triggers.>® In addition, endothelial dysfunction,

characterized by increased levels of von Willebrand factor,
systemic inflammation, activation of Toll-like receptors,
a procoagulatory state, and tissue factor—pathway activa-
tion are among the suggested mechanisms.® Another pos-
sible underrecognized mechanism may be the induction of
aPL Ab production in severe COVID.? Molecular mimicry
leading to anti-B,GP1 Ab production has also been
a proposed cause of secondary APS and CAPS. A small
case series reported elevated aPL Abs in COVID-19
patients, and CAPS is associated with consistently ele-
vated aPL Abs.®"!!

Given that mortality rate in CAPS is approximately
50%,
Nevertheless, due to the rarity of the disease, there have

early identification and treatment is crucial.
been no randomized controlled trials to guide therapy. The
typical treatment approach for CAPS is multiagent therapy
that includes high-dose corticosteroids, intravenous immu-
noglobulin, and plasma exchange.'” Recent reports sug-
gest that rituximab treatment may improve clinical signs
and immunological profiles in CAPS management, and it
is thus used in patients who have failed to respond to the
standard therapy described.' In our patient’s case, despite
rituximab therapy, she continued to experience rising aPL
Ab levels and worsening coagulation-profile results. As
such, our patient received a trial of eculizumab, to which
she responded well clinically. Also, the aPL titers and
coagulation parameters decreased while our patient was
on eculizumab. These parameters were consistently fol-
lowed on an inpatient/outpatient basis.

Eculizumab is a humanized monoclonal Ab approved
for use in paroxysmal nocturnal hemoglobinuria and aty-
pical hemolytic uremic syndrome, but has been used in the
treatment of refractory CAPS.'*'¢ To our knowledge, this
is the first case describing successful treatment of COVID-
associated CAPS successfully treated with eculizumab. As
complement activation plays a crucial role in animal mod-
els of APS thrombosis, eculizumab is considered a last
resort for CAPS treatment. To date, data are restricted to
eleven isolated case reports that indicated a dramatic
improvement of CAPS after eculizumab. Inconsistent
results with its use on clinical outcomes have been
reported by Yelnik et al.'” Ongoing randomized trials are
investigating the role of anti-C5 drugs in severe COVID-
19; however, several case series have suggested promising
effects on clinical outcomes in patients with severe
COVID-19."® Ours is the first case describing successful
treatment of COVID-associated CAPS with eculizumab.
The absence of further episodes of thrombosis despite
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stagnant aPL Ab levels in our patient treated with eculi-
zumab highlights the potential role of complement-
mediated thrombosis in CAPS.

Conclusion

In a subset of patients with severe COVID-19, increased
production of aPL Abs may play a role in the development
of CAPS. Studies are needed to evaluate the presence of
aPL Abs and CAPS in patients with COVID-19. SARS-Co
V2 may exaggerate the clinical manifestations of APS,
including activation of endothelial cells, monocytes, plate-
lets, and complement, resulting in proinflammatory and
prothrombotic states. The endothelial tropism of SARS-
CoV2 may also modify the clinical presentation of
COVID-19 in susceptible patients. Few studies have
showen that patients with CAPS have mutations in com-
which
However, further studies are needed to elucidate the role

plements, increase complement activation.
of complement in CAPS. There have been case series
reporting eculizumab use in refractory CAPS. High-
quality studies like randomized control trials are needed
to evaluate the efficacy of eculizumab in refractory CAPS.
Our case highlights the need for more research regarding
the mechanism(s) by which COVID-19 may potentiate
APS predisposing to CAPS and treatment of refractory

CAPS with eculizumab.

Consent

Written informed consent was obtained from the patient’s
health-care power of attorney/next of kin to have the case
details published.
Institutional approval was not required to publish the

and any accompanying results

case details.
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