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COVID-19 can be associated with coagulopathy (CAC, COVID-19-
associated coagulopathy) with a high prothrombotic risk based on 
an intense inflammatory response to viral infection leading to immu-
nothrombosis through different procoagulant pathways.1 Emerging 
evidence suggests that the use of heparin in these patients could be 
associated with lower mortality.2

Emicizumab is a bispecific humanized monoclonal antibody that 
bridges activated factor IX (FIX) and factor X (FX), thereby restor-
ing the function of missing factor VIIIa (FVIIIa) in hemophilia A; it 
has been impressive in reducing bleeding in the treatment of pa-
tients with hemophilia A with and without inhibitors.3,4 The use of 

emicizumab has been associated with thrombotic events in patients 
who also received high cumulative amounts of activated prothrom-
bin complex concentrates (aPCC).5 Although this risk is extremely 
low, there is a lack of evidence on whether CAC increases the throm-
botic risk in patients on emicizumab prophylaxis. We were therefore 
faced, in this situation, with a patient with severe hemophilia A (SHA) 
on emicizumab prophylaxis with a diagnosis of COVID-19.

The patient was a 49-year-old male with SHA without inhibitors. 
The patient had been on prophylactic treatment with emicizumab at 
6 mg/kg once every 4 weeks since May 2017 when he was included 
in a clinical trial (HAVEN 4 ClinicalTrials.gov, number NCT03020160).
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Abstract
COVID-19 can be associated with coagulopathy (CAC, COVID-19-associated coagu-
lopathy) with a high prothrombotic risk based on an intense inflammatory response 
to viral infection leading to immunothrombosis through different procoagulant path-
ways. Emerging evidence suggests that the use of heparin in these patients could be 
associated with lower mortality. Emicizumab is a bispecific humanized monoclonal 
antibody that bridges activated factor IX and factor X, thereby restoring the function 
of missing factor VIIIa in hemophilia A. The use of emicizumab has been associated 
with thrombotic events in patients who also received high cumulative amounts of 
activated prothrombin complex concentrates. Although this risk is extremely low, 
there is a lack of evidence on whether CAC increases the thrombotic risk in patients 
on emicizumab prophylaxis. We present the case of a patient with severe hemophilia 
A in prophylaxis treatment with emicizumab; due to the potential thrombotic risk we 
decided to administer low molecular weight heparin as prophylaxis treatment with-
out any thrombotic or bleeding complications.
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He had human immunodeficiency virus (HIV) infection with 
antiretroviral treatment (lamivudine and darunavir-cobicistat) with 
good HIV virologic response and immunologic recovery. He had also 
been treated with antivirals for hepatitis C virus (HCV).

In November 2018 he was diagnosed with non-Hodgkin’s diffuse 
large activated-B cell lymphoma stage IV. He received six cycles of 
R-CHOP achieving a complete remission in May 2019.

In April 2020 he attended the emergency department with mal-
aise, cough, myalgia, a feverish sensation, anosmia, and dysgeusia 
of 4 days’ duration. He had no dyspnea or chest pain. SARS-COV-2 
polymerase chain reaction (PCR) was positive. The chest angio-TC 
showed no COVID-19-compatible disease or pulmonary thrombo-
embolism. Because of the mild disease and respiratory stability, the 
patient was discharged with domiciliary follow-up by the hemophilia 
unit. He did not receive hydroxychloroquine as he had no radiolog-
ical evidence of COVID-19 disease and because he was on HIV an-
tiretroviral therapy.

Due to uncertainty about the risk of an increased prothrom-
botic state in CAC in association with emicizumab prophylaxis, 
thromboprophylaxis with low molecular weight heparin (LMWH), 
enoxaparin 40  mg once daily, was started. The patient's clinical 
course was good without any bleeding or thrombotic compli-
cations and he continued on the same regimen of emicizumab 
prophylaxis; LMWH prophylaxis was stopped after the first neg-
ative SARS-CoV-2 PCR on day 26 of onset of symptoms and after 
21 days of LMWH treatment. The patient consented to the use of 
his data and has been approved by the local Ethics Board of our 
center.

1  | DISCUSSION

Emicizumab prophylaxis is associated with great efficacy in pa-
tients with hemophilia without inhibitors.4 It has a good safety 
profile, the commonest side effect being injection site reactions 
in about 15% of patients. However, some very uncommon adverse 
events, such as thrombotic microangiopathy (TMA) and venous 
and arterial thrombosis, have been described, especially in pa-
tients with inhibitors and in association with bypassing agents.5 
Emicizumab as a bispecific antibody with two binding regions, 
one recognizing FIX/factor IXa (FIXa) and the other recognizing 
FX/factor Xa (FXa), promotes FIXa-mediated FX activation. Both 
FVIIIa and emicizumab increase FXa generation, but with emici-
zumab, the factor that is limiting FXa generation is no longer FVIIIa 
but the amount of FIXa that is being generated.3 This is important 
because tenase activity is limited by its cofactor activity, so FXa 
generation is controlled by FVIIIa inactivation, which suggests, as 
proposed by Lenting et al, that emicizumab has no on/off mecha-
nism.3 Furthermore, as emicizumab does not need previous activa-
tion to work as a cofactor, an increase in FIXa could contribute to 
thrombin generation.6 Regarding the location of FXa generation 
by emicizumab, it has been postulated that this is re-localized to 
areas of increased phosphatidyl-serine exposure.3 Finally, there is 

little data on patients receiving prophylaxis in the context of sep-
sis or major trauma.6

Emerging evidence shows that severe COVID-19 can be com-
plicated by CAC.1,7 Inflammation is present in severe COVID-19 
patients, with a subgroup exhibiting exacerbation in the inflamma-
tory response with a cytokine storm. This inadequate inflammatory 
reaction is responsible for the progression of CAC with increased 
D-dimer, associated with a poorer prognosis.8 SARS-CoV-2 attacks 
the endothelial cells, expressing high levels of ACE2.9 This endothe-
liopathy leads to microvascular thrombosis and endothelial damage 
exposing phosphatidyl-serine.1

Available data on the management of thrombotic risk are lim-
ited and based on case series.10,11 Recommendations suggest that in 
cases in which an increased thrombotic risk is suspected, pharmaco-
logic venous thromboembolism (VTE) prophylaxis in all hospitalized 
COVID-19 patients should be initiated as long as there is no con-
traindication.12 The ideal dose and type of heparin remains unclear, 
pending randomized trials on this subject.

Our case had an initial mild presentation of COVID-19 disease but 
presented an uncertain risk of CAC due to the prophylaxis with emici-
zumab. Bearing in mind the low risk of thrombosis with emicizumab in 
SHA without inhibitors, but because some of the mechanisms associated 
with the risk of thrombosis described above could be risk factors for the 
development of CAC, and in the absence of literature or guidelines for 
the management of such patients, our consensus clinical decision was 
to administer prophylactic doses of LMWH and to monitor laboratory 
parameters to follow up the disease and cytokine release storm.

LMWH inhibits mainly FXa, which cleaves factor II (FII) to factor 
IIa (FIIa), but like unfractionated heparin it also has indirect inhibi-
tion of FIIa itself. Some authors suggested that activated partial 
thromboplastin time (aPTT) could reflect the real clinical effect of 
LMWH under specific conditions.13 In our case the aPTT was al-
ways below the normal range, which corresponds to emicizumab 
treatment, so we decided to monitor thromboprophylaxis with an-
ti-FXa levels, as these describe pharmacokinetics rather than phar-
macodynamics, but to be sure not to exceed prophylactic levels.

The patient had no bleeding complications, but it was unclear 
when was the ideal time to stop thromboprophylaxis in the ab-
sence of guidelines; taking into account that the laboratory param-
eters had all been stable since the diagnosis (Table 1), we decided 
to stop thromboprophylaxis based on negative SARS-CoV-2 PCR. 
Fortunately, the laboratory findings of our patient did not worsen 
and the clinical course was also favorable.

This mild and favorable course of our patient with SHA on emi-
cizumab prophylaxis could be interpreted in the same way as for ap-
proximately 85% of COVID-19 patients, ie, neither the hemophilia 
nor the emicizumab treatment has a significant influence on the 
course of the disease, or that, however SHA and/or emicizumab and/
or HIV status has any protective effect against inflammation and im-
munothrombosis per se.

Otherwise, heparin has an anti-inflammatory effect and its use 
in a SHA patient on emicizumab prophylaxis could help to prevent a 
cytokine storm, having protective effect against CAC.
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We do not know to what extent the protective effect of LMWH 
counteracts the potential prothrombotic state of COVID-19 and 
emicizumab. But we proposed the use of prophylactic dose of 
LMWH in SHA on emicizumab treatment at diagnosis, based on the 
low rate of bleeding complications associated with its use, the lack of 
predictive parameters of CAC development, and the potential pro-
thrombotic state of emicizumab treatment in the context of sepsis 
induced coagulopathy.
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TA B L E  1   Follow-up of laboratory parameters

Hb (g/dL) Ly (×/µL) Plat (×103/µL) aPTT (seg) Fbn (mg/dL)
Ferritin  
(ng/mL)

RCP  
(mg/L)

PCT  
(ng/mL)

D-D  
(ng/mL)

AAFX  
(U/mL)

+5 15.6 840 124 18.9 290 54 1.0 0.04 220

+8 17.1 870 122 19 356 44 <0.5 - 260 0.36

+11 - - - 24.8 421 38 <0.5 <0.02 - 0.33

+15 15.4 1380 163 18.8 257 - <0.5 <0.02 230 0.34

+19 15.9 1070 165 18.5 271 30 - <0.02 190 0.3

Abbreviations: AAFX, anti-activated factor X; aPTT, activated partial thromboplastin time; D-d, D-dimer; Fbn, fibrinogen; Hb, hemoglobin; Ly, 
lymphocyte count; PCT, procalcitonin; Plat, platelet count; RCP, reactive C protein.
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