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Successful treatment of COVID-19 in a patient with
severe haemophilia A on emicizumab prophylaxis in the

intensive care unit

The course of infection with SARS-CoV-2 virus in patients with con-
genital bleeding disorders does not differ from the general popula-
tion. COVID-19 in these patients can be mild but also can progress
to severe pneumonia, respiratory failure and death.! The treatment
of patients with COVID-19 and haemophilia A receiving emici-
zumab for bleeding prevention is particularly challenging because
of the need to balance the increased risk of thrombotic events and
bleeding, and reports in this population are scarce.? Emicizumab is a
bispecific antibody that bridges factors X and IXa, which restores the
function of missing factor VIII (FVII) in haemophilia A. The recom-
mended subcutaneous prophylactic dose is 3 mg/kg once weekly for
the first 4 weeks, followed by a maintenance dose of usually 1.5 mg/
kg once weekly. At the usual recommended dose of emicizumab, the
FVIII equivalent is about 10%-15%. Observations from registration
studies have shown a small number of cases displaying increased
risk of thrombotic events and thrombotic microangiopathy, espe-
cially when combined with bypassing agents (aPCC).% Thus, it could
be thought that when an additional prothrombotic factor is present,
as COVID-19, increased prothrombotic activity may occur.? On the
other hand, patients on emicizumab prophylaxis may also experience
bleeding episodes. The literature is less clear on how the drug may
interact with thrombosis in the course of COVID-19.4

We present a case of a 70-year-old male patient with severe
haemophilia A on emicizumab prophylaxis that developed severe
COVID-19. His haemophilia was diagnosed at age 5 with FVIII lev-
els of 0.5% and complicated by an inhibitor at 50 years of age with
maximum inhibitor titre up to 52 Bethesda units (BU). An inhibitor
appeared as a consequence of intensive substitution treatment after
right knee replacement surgery in 2000, and the patients underwent
immune tolerance induction (ITl). After successful inhibitor eradica-
tion, the patient has received FVIII for secondary prophylaxis since
2013. In June 2017, the patient started emicizumab prophylaxis as
a part of clinical trial, initially receiving a dose of 1.5 mg/kg weekly
but because of recurrent bleeding episodes, the dose was increased
to 3 mg/kg every week according to the protocol. Surgically, before
starting emicizumab prophylaxis, the patient has undergone bilat-
eral knee (1985, 2000) and hip replacements (1985, 2000) and sy-
novectomies of bilateral elbows in 1990 and 2013 for haemophiliac
arthropathy. His additional comorbidities include hypertension and
HCV infection successfully treated with IFN and ribavirin in 2008.

Prior to COVID-19, he was on emicizumab prophylaxis at a dose of
3 mg/kg once weekly and his weight was 85 kg; he had no history of
bleeding episodes nor thromboembolic events.

He was admitted to the Department of Internal Medicine,
Wroclaw Medical University on 28 November 2020 due to one
week of cough, dyspnoea and fever. On admission, SARS-CoV-2
infection was confirmed by PCR assay. Laboratory tests revealed:
low lymphocyte count 0.38 x 10%/uL (1.5-3.5), D-dimers 2.65 pg/
mL (<0.5), aPTT 25.7 s (26-38) and ferritin 1450 ug/L (15-400)
(Table 1). On the 4th day of hospitalization, the patient’s dyspnoea
worsened requiring high flow oxygen therapy and ventilation in the
supine position. Despite these measures, the patient’s respiratory
status deteriorated requiring intubation and ICU admission. Chest
X-ray showed numerous bilateral ground-glass opacities and consol-
idations. The patient received remdesivir (5 days), dexamethasone
and convalescent plasma (two doses of 300 mL with an S-RBD-
specific 1gG titre greater than 1:1000 in serum) for COVID-19.
During the first two days in the ICU, the patient periodically re-
quired norepinephrine for circulatory stabilization. Prophylactic
low-molecular-weight heparin (LMWH) was administered from the
time of ICU admission. The patient received enteral nutrition until
day 3 when parenteral nutrition was instituted due to a vomiting ep-
isode. The clinical examination revealed abdominal tenderness, and
an increase in total bilirubin level to 2.1 mg/dL was detected while
liver enzymes, amylase and lipase levels were normal. Abdominal CT
showed oedematous pancreas in the distal part of the body and tail,
surrounded by hyperdense fatty tissue and bands of fluid consistent
with pancreatitis. Broad-spectrum antibiotics were administered,
resulting in improvement of the general condition. On the 10th day
of treatment, a spike in inflammatory parameters was observed C-
reactive protein (CRP) levels from 93.3 to 312.2 mg/L, procalcitonin
(PCT) from 0.07 to 8.55 ng/mL. Repeat chest X-ray showed pro-
gression of lung lesions. Chest CT scan revealed confluent areas of
consolidation, with peripheral and posterior localization, ground-
glass opacification of 40%-50% of the lung parenchyma. Cardiac ul-
trasound did not show any pathological changes. Bronchial aspirate
culture was positive for extensively drug-resistant Acinetobacter
baumannii (XDR) and methicillin-resistant Staphylococcus aureus
(MRSA). Vascular catheter tip and blood cultures were positive for

Acinetobacter baumannii XDR. A diagnosis of ventilator-associated
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TABLE 1 Laboratory results during hospitalization

Ferritin
ug/L

PCT Anti- Xa aPTT
1U/mL

CRP

Factor VIII
1U/dL

Dimer-D

Platelet

Granulocytes

x10%/uL

Lymphocytes
x10%/uL

WBC

Hgb
g/dL

ng/mL

mg/L

ug/mL

x10%/uL

x10%/uL

Time intervals

25.7 1450

2.65 15.5 93.3 0.07 2.02

212.0

6.7

0.38

7.3

14.3

On admission to the

hospital

1010

28.9

0.11

0.45

312.1

4.205 86.1

5.7 93.0

0.54

7.01

9.6

On admission to the

ICU

0.07 28.4 523

0.07

15.94

1.207 59.3

5.9 187.0

0.64

6.8

9.4

Before discharge

Abbreviations: aPTT, activated partial thromboplastin time; CRP, C-reactive protein; Hgb, haemoglobin; ICU, intensive care unit; PCT, procalcitonin; s, second; WBC, white blood count.

bacterial pneumonia and secondary sepsis was made. Colistin and
linezolid were administered and guided by susceptibility testing.
Emicizumab at weekly dose of 3 mg/kg was continued. Additionally,
LMWH doses were increased to therapeutic doses due to patient
deterioration and further increase in D-dimer levels (4.5 ug/mL).
During therapy with LMWH, regular injections of plasma-derived
(pd) FVIII concentrate at a dose of 4000 IU (47 IU/kg) per day were
administered (Figure 1). To monitor FVIII plasma levels, a chromo-
genic method with bovine reagents (ELECTRACHROME Factor VIII,
Werfen Instrumentation Laboratory) was used. FVIII plasma levels
ranged between 59.3 and 86.1 |U/dL. On day 21 of hospitalization,
tracheostomy was performed still under FVIII protection. During
ICU treatment, including invasive procedures (intubation, central
and intravenous catheter placement, bladder catheter placement,
tracheostomy, enteral feeding tube), no bleeding or thrombotic inci-
dents have been observed. On days 19 and 20 of hospitalization, the
patient had two negative SARS-CoV-2 test results. CRP (15.0 mg/L)
and procalcitonin (0.07 ng/mL) levels as well as dimer-D level
(1.2 pg/mL) gradually decreased, abdominal complaints resolved,
lung X-ray showed a partial regression of inflammatory changes,
and the clinical condition improved. Gradual weaning from the
mechanical ventilator was carried out, and on day 30, the patient
was breathing independently. At present, the patient is at home, his
dyspnoea and cough have resolved, and he is undergoing physical
and respiratory rehabilitation. Replacement therapy with pdFVIII
was stopped on day 30 and since then the patient is again on emici-
zumab prophylaxis.

SARS-CoV-2 infection results in COVID-19-associated coag-
ulopathy (CAC) with increased levels of prothrombotic factors,
mainly factor VIII, von Willebrand factor and elevated D-dimer
values, prolonged prothrombin time and thrombocytopenia.’
Thromboinflammation occurs during the course of SARS-CoV-2
infection leading to microthrombosis within pulmonary vessels.
Evidence suggests that pulmonary thrombosis in situ may be one
of the leading causes of death in COVID-19.° The pathophysiology
of SARS-CoV-2 infection in patients with haemophilia is complex.”
Haemophilia is characterized by a defect in thrombin production,
resulting in reduced fibrin formation. For obvious reasons, in severe
haemophilia A, marked elevation of factor VIII levels is not seen like
that in patients without severe haemophilia. Therefore, it could be
hypothesized that this might attenuate the potentiating effect of
CAC in people with haemophilia A. However, many of the mecha-
nisms described above, including the impact of endothelial damage
leading to microvascular dysfunction, are not solely dependent on
thrombin production.7 According to Dorgaleh et alt, patients with
severe congenital bleeding disorders are less susceptible to hyper-
coagulability associated with SARS-CoV-2 infection. On the other
hand, additional factors, such as sepsis which was diagnosed in our
patient and complex adaptive haemostasis present in the course of
sepsis, may enhance different prothrombotic pathways, resulting
in the activation of coagulation factors and may worsen the course
of infection.®> Finally, patients with severe haemophilia on regu-
lar prophylaxis with FVIII and/or emicizumab have their baseline
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FIGURE 1 Bleeding prevention and thromboprophylaxis in patient with severe hemophilia A during hospitalization for COVID-19.
LMWH- low molecular weight heparin, pdFVIII- plasma-derived Factor VIII, ICU- Intensive Care Unit, SARS-CoV-2- Severe acute respiratory

syndrome coronavirus 2

haemostasis improved and therefore seem to be at higher risk of
thrombotic complications as compared with severe haemophilia pa-
tients not treated prophylactically. The role of thromboprophylaxis
in COVID-19 patients with haemophilia is debated. Pipe et al® rec-
ommend against the routine use of thromboprophylaxis in haemo-
philia A patients with mild COVID-19. Additional FVIII replacement
therapy is not recommended in stationary patients on emicizumab
prophylaxis as the level of haemostatic protection with emicizumab
can support standard anticoagulant treatment without significant
bleeding risk.” However, the use of thromboprophylaxis may be con-
sidered in combination with FVIII administration in severe cases and
in precaution for invasive procedures.8 Our patient had the follow-
ing risk factors for severe COVID-19: age > 70 years, hypertension,
history of numerous surgeries, immobilization, late hospitalization
(advanced inflammatory changes in the lungs on admission) and in-
tubation with subsequent tracheostomy. It is suggested that hepa-
rin’s anti-inflammatory properties when used in patients with severe
haemophilia A on emicizumab can prevent cytokine storm by acting
as a protective agent against CAC.? As our patient’s condition wors-
ened, the dose of LMWH was increased, and additionally, pdFVIII
was used under laboratory monitoring of FVIII plasma activity levels.
According to the recommendations, the FVIII trough level was main-
tained within 80 1U/dL, avoiding increases above 100 [U/dL.21° Rapid
SARS-CoV-2 negativity was achieved despite the severe course, oc-
currence of complications and unfavourable prognostic factors. It
is not entirely clear which of used drugs or perhaps a combination

of remdesivir, dexamethasone, heparin and convalescent plasma as
well as a complex supportive care had a decisive impact on the cure
of the patient highlighting the need for additional research to opti-
mize COVID-19 therapy.

The case presented here is, to our knowledge, the first in the
literature documenting successful evolution of severe COVID-19
in a patient with severe haemophilia A on emicizumab prophylaxis.
The case demonstrates the importance of close cooperation of
physicians of many specialties, including a haematologist, anaes-
thesiologist, radiologists and infectious disease specialist as well as
experienced laboratory specialists in the diagnostic and therapeutic
process. Moreover, close monitoring of coagulation parameters and
maintenance of appropriate FVIII levels were crucial in the therapy
ensuring optimal haemostasis.
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