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Abstract
The typical symptoms of COVID-19 mimic those of the common season flu. In addition, several changes in the coagula-
tion processes have been observed. To date, it’s not fully clear how COVID-19 may affect patients with hereditary bleeding 
disorders. Anticoagulation in patients with haemophilia is still debated, but in this case could be needed. We are reporting 
a case of an elderly patient with mild haemophilia A hospitalized for Sars-Cov-2. On the 15th day of hospitalization, we 
observed an increase of all coagulation parameters. An antithrombotic prophylaxis at low dosage was immediately started, 
then increased at prophylactic dosage. Even if much more data are needed to ascertain the real thrombotic risk of haemophilia 
A in COVID-19 patients, it’s clear that the FVIII and vWF should be strictly monitored in order to promptly establish an 
adequate treatment and avoid the onset of thromboembolic events, even fatal, causing many deaths in COVID-19 patients.
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Highlights

• Sars-CoV-2 can cause some changes in coagulation pro-
cesses in affected patients.

• To date it is not completely clear how this disease 
impacts on patients with hereditary bleeding disorders.

• Haemophilia seems to confer a protection from hyperco-
agulable state caused by COVID-19.

• But our mild haemophilia patient reached high levels 
of FVIII, vWF and D-dimer, which required thrombo-
prophylaxis.

• In haemophilia subjects with Sars-CoV-2 a close moni-
toring of the all coagulation parameters is needed to cor-
rectly balance between haemorrhagic and thrombotic 
risk.

Brief communication

A novel coronavirus (COVID-19) causing severe pneu-
monia emerged in Wuhan, Hubei Province (China) in late 
2019 and quickly spread worldwide shortly thereafter. Italy 
diagnosed its first COVID-19 patient in February 2020, and 
the Istituto Superiore di Sanità (ISS) reports about 230,000 
infections among the Italian population, with the total num-
ber of deaths exceeding 33,000 (1). The typical symptoms 
of COVID-19 mimic those of the common season flu with 
fever, cough, dyspnoea, enteric disorders. However, these 
symptoms can progress rapidly to interstitial pneumonia 
causing severe respiratory distress requiring hospitalization 
and, in some cases, even ventilatory support in the intensive 
care unit. In addition to respiratory complications, several 
changes in the coagulation processes have been observed 
in COVID-19 patients such as elevated D-dimer, reduced 
platelet count, disseminated intravascular coagulation (DIC), 
thrombotic microangiopathies (2, 3). An expert consensus 
in China has proposed the use of anticoagulant therapy in 
severe patients to reduce the risk of venous thromboembolic 
events (VTE), frequent in these patients (4). Although all 
clinicians concur with the use of heparins or fondaparinux as 
anticoagulation, dosages and duration of treatment are still 
debated. The Italian Society on Thrombosis and Haemosta-
sis (SISET) suggests tailoring the therapy on the patient’s 
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characteristics, using intermediate or therapeutic dosages of 
anticoagulants according to the pre-existing thromboembolic 
risk factors and to maintain the treatment for the duration 
of the hospitalization and, in the cases at high risk for VTE, 
even at discharge (5).

To date, it is not fully clear how COVID-19 may affect 
patients with hereditary bleeding disorders, in fact, only 
one report of a Chinese patient with severe haemophilia 
A affected by COVID-19 who developed a mild disease 
has been published (6). Here we are reporting a case of an 
elderly Italian patient with mild haemophilia A who was 
hospitalized with severe acute respiratory syndrome coro-
navirus 2 (Sars-Cov-2).

Throughout her life our 77-year-old patient suffered from 
nose and oral bleeding, and spontaneous haematomas, but a 
clear diagnosis of mild haemophilia A was performed only 
in the 2004 after experiencing moderate bleeding during 
tooth extraction and colon polypectomy. At the time of diag-
nosis, the patient showed activated partial thromboplastin 
time (aPTT) 38 s (normal values [n.v.] 22–32), Factor (F)
VIII 25% (n.v. 60–160%), and von Willebrand factor anti-
gen (vWF:Ag) 82.7% (n.v. 50–170%). A genetic analysis 
revealed a NM_000132.3:c.-219 C > T mutation. He also 
presented arterial hypertension, and a previous prostate ade-
nocarcinoma treated with robot-assisted radical prostatec-
tomy. All bleeding and short prophylaxis even before minor 
surgeries were treated with FVIII concentrates, as our patient 
responded poorly to desmopressin. A thrombophilia study 
conducted before a Trans Urethral Resection of the Prostate 
on 2007 also revealed a homozygous mutation C677T of the 
methylenetetrahydrofolate reductase (MTHFR) gene.

In March, 2020 our patient experienced hyperpyrexia 
(38.5 °C) poorly responsive to paracetamol, with no dysp-
noea, sore throat, cough or gastrointestinal symptoms. Seven 
days later, the patient developed a severe dyspnoea and was 
admitted to Padua University Hospital. A nasopharyngeal 
swab was immediately performed and the patient tested 
positive for COVID-19. Upon physical examination, blood 
pressure was 180/95 mmHg, pulse rate was 90 bpm, tem-
perature was 37.5 °C, oxygen saturation on room air was 
normal (97%) but respiratory rate was increased (29 rpm). 
Blood tests at admission revealed a mild anaemia (Hb 
13.5 g/dL, n.v. 14.0-17.5), leukopaenia (white blood cells 
2.10 × 10^9/L, n.v. 4.40–11.0), mild thrombocytopaenia 
(145 × 10^9/L, n.v. 150–450), most likely due to the viral 
infection. C-Reactive Protein (130 mg/L, n.v. 0–6.0), lactate 
dehydrogenase (LDH, 330 U/L, n.v. 135–225) and Inter-
leukin-6 (IL-6, 63.7 ng/L, n.v. 0-5.9) were increased, while 
procalcitonin (0.47 µg/L n.v. <0.5), fibrinogen (4.00 g/L n.v. 
1.50–4.50), D-dimer (188 µg/L n.v. 0-350) and antithrombin 
(89% n.v. 80–120%) were within normal range.

The patient was initially treated with chloroquine phos-
phate and lopinavir/ritonavir — the latter stopped for 

intolerance — followed by an empirical therapy with ceftri-
axone and methylprednisolone. Two doses of tocilizumab 
600 mg/day were simultaneously administered, without 
clinical benefit. Nevertheless, the patient progressively wors-
ened with acute respiratory failure (pH 7.48; pO2 61.8 mm/
Hg; pCO2 38.4 mm/Hg) and poor oxygen saturation (92% 
with 12 L/min), thus requiring admission to the Intensive 
Care Unit (ICU) and treatment with high flow oxygen ther-
apy (AIRVO system).

A prophylaxis with enoxaparin 2000 IU/day was initiated 
as soon as he was hospitalized to reduce the risk of thrombo-
embolic complications. On the 15th day of hospitalization, 
we observed a sudden increase of D-dimer levels (D-dimer 
4075 µg/L) with a persistent increase of IL-6 (333 ng/L), 
whereas fibrinogen, platelets and procalcitonin remained 
within normal range. Factor VIII reached 140.5%; while 
vWF antigen and activity (RCO) were markedly increased 
to 603.8% and 511.2% respectively. Whole blood thromboe-
lastometry (ROTEM® sigma - Instrumentation Laboratory, 
Werfen, Barcelona, Spain) performed in concomitance with 
the D-dimer increase, showed normal coagulable profiles 
characterized by a normal Maximum Clot Firmness (MCF) 
in INTEM, EXTEM and FIBTEM (Fig. 1). Thus, antithrom-
botic prophylaxis with enoxaparin 4000 IU/day was initiated 
and maintained throughout his hospital stay.

During the ICU stay, the patient slowly regained normal 
respiratory function and, after two weeks of high flow oxy-
gen treatment, resumed a normal respiratory rate and oral 
feeding. The patient was then transferred to the Internal 
Medicine Department until full recovery. Coagulation analy-
ses performed before discharge showed still normal levels 
of FVIII (108.7%) and markedly high levels of vWF (Ag 
638.7% and RCO 621.3%); D-dimer was 469 µg/L. Throm-
boelastometry parameters were still within normal range. 
No thromboembolic events occurred during the hospitali-
zation — two subsequent compressive ultrasound (CUS) of 
the lower extremity were performed on 08 and 12 April, 
respectively. No haemorrhagic complications occurred. A 
control nasopharyngeal swab tested negative for COVID-19 
on 17 April. Thus, the patient was discharged with a recom-
mendation to continue thromboprohylaxis with enoxaparin 
4000 IU/day for ten days due to normal coagulation param-
eters and immobilization.

SARS-CoV-2 is a pandemic that has affected the whole 
world in a short time. Though hospitalization may be 
required in severe cases, the infection is considered self-
limiting and most patients with mild disease may recover 
within 1–2 weeks. Pre-existing conditions such as hyperten-
sion, cardiovascular diseases, diabetes, chronic respiratory 
disease, and cancer usually correlate with poor prognosis. 
Patients with adverse outcome often showed increased 
plasma levels of IL-6 and 8 (7). Coagulation parameters 
such as D-dimer, platelet count, fibrinogen, prothrombin 
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time (PT) or aPTT are often increased in severe cases with 
an increased risk of thromboembolic complications (8). 
The effects of this coagulopathy in patients with hereditary 
bleeding disorders are unclear. Cui et al. (6) described a 
patient with severe haemophilia A presenting mild COVID-
19 treated successfully using combination therapy, but no 
data on the coagulation parameters were discussed. Our 
patient is an elderly man with hypertension and previous 
prostate cancer, thus making him a poor prognosis patient 
in case of COVID-19 infection. However, he also suffers 
from haemophilia, characterized by a hypocoagulable state 
which may have conferred protection from the hypercoagu-
lability stemming from the infection. Interestingly enough, 
we observed increased levels of FVIII, which was main-
tained throughout the disease, even after the negative control 
swab test. Moreover, vWF:Ag and vWF:RCO remained very 
high until discharge, probably due to the underlying inflam-
matory state, as confirmed by high levels of IL-6. On the 

other hand, no significant changes were observed in fibrin-
ogen, antithrombin, PT and procalcitonin levels, whereas 
initially normal D-dimer levels increased suddenly during 
the ICU stay — concomitantly with increased FVIII, high 
vWF and normal thromboelastometry — only to progres-
sively decrease again toward normal values at discharge. 
The role of thromboprophylaxis in haemophilia patients 
is still a matter of debate, but given that our patient was 
elderly with mild haemophilia, immobilized, and presenting 
with acute infection, a low-dose prophylaxis with enoxapa-
rin was immediately initiated. During the hospitalization, 
the normalization of FVIII levels, as well as an increase of 
D-dimer suggested a prophylaxis at the usual dosage. Dos-
age and duration of thromboprophylaxis are a new issue in 
the SARS-Covid-2 treatment, the position paper recently 
published by the SISET (5) suggests a tailored therapy based 
on the patient’s characteristics. Thromboelastometry also 
confirmed as a normal coagulable profile was maintained 

Fig. 1  Patient thromboelastometry profile at the time of increased D-dimer. CT Clotting Time, CFT Clot Formation Time, MCF Maximum Clot 
Firmness, AUC  area under the curve, ML Maximum Lysis, nv normal values
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during antithrombotic prophylaxis, still in a haemophilic 
patient with COVID-19. Finally, as FVIII levels were in the 
normal range at discharge, with normal thromboelastometry 
parameters and increased levels of vWF, we prescribed a 
post-discharge antithrombotic prophylaxis — always without 
coverage with any coagulation factor concentrate — because 
of the prolonged risk of thrombotic complications, as recom-
mended by our Italian Society on Thrombosis and Haemo-
stasis. Our case showed that patients with mild haemophilia 
A presented a clinical course of COVID-19 similar to that 
of non-haemophilic patients, as coagulation parameters 
changed towards hypercoagulability as well (9). However, 
even if much more data are needed to ascertain the real 
thrombotic risk of haemophilia A in COVID-19 patients, in 
our case an element emerged clearly: in all patients with this 
infection should be monitored the FVIII and vWF levels, not 
always carried out in the patients treated so far, in order to 
promptly establish an adequate antithrombotic therapy and 
avoid the onset of thromboembolic events, even fatal, caus-
ing many deaths in COVID-19 patients. In the haemophilia 
subjects, this monitoring is also crucial to assess the possi-
ble need for replacement therapy in case of urgent invasive 
measures.
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