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Abstract
Hemophilia A is a rare X-linked disease that occurs as a result of a defect in the FVIII-encoding 
gene. The reduction or absence of plasma FVIII compromises the coagulation cascade, resulting in 
frequent bleeds, especially in joints or soft tissues. Currently, replacement therapy with coagulation 
factor concentrates is the gold standard for the treatment of FVIII deficiency.
Herein, we report a case series of five hemophilia A patients treated with an extended half-
life recombinant human coagulation factor, FVIII-Fc fusion protein (efmoroctocog alfa). The 
prophylactic regimen for each patient was individualized based on their pharmacokinetic profile. 
Compared to previous prophylactic treatments, most patients received a reduced weekly dose 
of concentrate, all underwent a reduced frequency of administration, the annualized bleeding 
rates (ABR) and hemophilia joint health scores (HJHS) were stable or improved. The half-
life of efmoroctocog alfa and the 72-hour trough levels were higher than those observed in the 
A-LONG Phase III trial. 
In conclusion, all patients reported clinical improvements and general subjective wellbeing in 
the absence of significant safety concerns after switching to efmoroctocog alfa.
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INTRODUCTION

Hemophilia A is a rare X-linked disease 
that results from a defect in the F8 gene, 
which encodes the coagulation factor VIII 
(FVIII). FVIII is involved in the coagula-
tion cascade, and its absence or reduction 
leads to bleeding. The type and severity of 
hemorrhages depend on the degree of hemo-
philia. Patients with severe disease can pres-
ent with spontaneous bleeding, especially in 
joints, while patients with mild or moderate 
hemophilia more frequently present with 
post-traumatic bleeding. International data 
reported that 70% of spontaneous hemor-

Why Do We Describe This Case
Tailoring treatments to the individual 
needs of patients is becoming increas-
ingly important in several diseases. It 
is useful to remind physicians treating 
hemophilic patients that this is also true 
in replacement therapy with the coagula-
tion factor concentrates. In our case series, 
we obtained satisfactory outcomes with 
regards to patients’ perspectives follow-
ing the use of a recombinant human co-
agulation factor, FVIII-Fc fusion protein 
(efmoroctocog alfa)
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joint disease, before the second clinically 
evident large joint bleed and before 3 
years of age);

 y As a secondary prophylaxis (routine pro-
phylaxis started after ≥2 bleeds in large 
joints and before the onset of documented 
joint disease);

 y As a tertiary prophylaxis (routine prophy-
laxis started after the onset of documented 
joint disease).
Unlike the previous WFH guidelines [6], 

on demand therapy is no longer considered 
a long-term treatment option [4].

Additive therapy to standard treatment 
with coagulation FVIII concentrates in-
cludes desmopressin, which is effectively 
used in patients with mild hemophilia A; 
tranexamic acid, which may help manage 
mucosal bleeding [3]; and bypassing agents, 
such as activated prothrombin complex con-
centrate (aPCC) and rFVIIa, used in cases 
with inhibitors. Recently, a novel subcutane-
ous drug, a monoclonal humanized antibody 
mimicking the activity of FVIII, emicizum-
ab [8], was developed for the treatment of 
hemophilia patients with and without in-
hibitors against coagulation FVIII.

The discovery in 1964 that fresh frozen 
plasma cryoprecipitate contained high levels 
of FVIII gave rise to plasma-derived factor 
replacement therapy [7]. These concentrates 
have significantly improved the quality of 
life of hemophilic patients by reducing the 
number of bleeds and their consequences, 
such as hemophilic arthropathy. However, 
in the 70’s and 80’s, the flawed purification 
techniques allowed some viruses to remain 
in the drug, thus contributing to infection 
of a significant proportion of this patient 
population. Indeed, over this period, over 
90% of hemophilic patients contracted at 
least one hepatitis virus, while 30% had con-
tracted HIV [3].

Following these events, coagulation factor 
concentrates of recombinant origin were 
developed in the 1990’s. The first of a long 
series was marketed in 1992 [7], while the 
second and third generations of recombinant 
products were then added to the first gen-
eration of rFVIII, with a superior efficacy 
and safety profile [7].

Once the safety of the concentrates was 
obtained, improving their efficacy,and con-
sequently their permanence in the blood 
flow became a primary objective of labo-
ratory and clinical research, as the short 
half-life of the native FVIII represents a 
major obstacle to effective prophylaxis. To 
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rhages affect joints, 15% affect muscles, and 
15% represent visceral bleeding [1].

According to the Report on the Annual 
Global Survey 2017 of the World Federation 
of Hemophilia (WFH), the global preva-
lence of hemophilia A was 158,225 patients 
[2], while in Italy, 4120 patients were esti-
mated to have the disorder. Patients with 
hemophilia A in Italy are managed by 52 
different Hemophilia Treatment Centers 
(HTCs) distributed throughout the country 
and coordinated by the Italian Association 
of Hemophilia Centers (Associazione Itali-
ana Centri Emofilia—AICE) [3] to ensure 
a homogeneous approach in hemophilia 
management.

Genetic defects are generally inherited, 
but in more than 30% of cases they are spo-
radic due to a de novo mutation [4]. More 
than 900 mutations have been identified 
[5] and registered in different national and 
international databases. Each identified 
mutation was related to a different hemor-
rhagic phenotype and risk of developing 
inhibitors against FVIII, which is the most 
serious event in the treatment of hemophilia. 
The clinical classification of hemophilia is 
based on the plasma level of residual FVIII 
production, which, in turn, determines the 
severity of the bleeding phenotype:
 y <1%, severe;
 y between 1% and 5% moderate;
 y between 5% and 40%, mild [1].
Joint bleeding is the most frequent hem-

orrhagic event in hemophilia patients, and 
different scores have been developed to 
assess the joint impairment and function; 
these include clinical features, such as the 
WFH Physical Examination Score (Gil-
bert score), Hemophilia Joint Health Score 
(HJHS), and radiological scores, based on 
magnetic resonance imaging (MRI), ultra-
sound, or X-ray (Petterson score) [6]. These 
scores must be repeated over time to moni-
tor the effectiveness of the treatment. In 
hemophilia patients, a single joint may be 
repeatedly affected by bleeding, and, as re-
ported in the WFH guidelines [6], can turn 
in a target joint, i.e., a joint in which three 
or more spontaneous bleeds occur within a 
consecutive 6-month period.

Replacement therapy with FVIII con-
centrates is the gold-standard treatment 
for hemophilia A [7], and, following the 
WFH guidelines [4], may be administered 
as follows:
 y As a primary prophylaxis (routine prophy-
laxis started in the absence of documented 

https://creativecommons.org/licenses/by-nc/4.0
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joint disease, before the second clinically 
evident large joint bleed and before 3 
years of age);

 y As a secondary prophylaxis (routine pro-
phylaxis started after ≥2 bleeds in large 
joints and before the onset of documented 
joint disease);

 y As a tertiary prophylaxis (routine prophy-
laxis started after the onset of documented 
joint disease).
Unlike the previous WFH guidelines [6], 

on demand therapy is no longer considered 
a long-term treatment option [4].

Additive therapy to standard treatment 
with coagulation FVIII concentrates in-
cludes desmopressin, which is effectively 
used in patients with mild hemophilia A; 
tranexamic acid, which may help manage 
mucosal bleeding [3]; and bypassing agents, 
such as activated prothrombin complex con-
centrate (aPCC) and rFVIIa, used in cases 
with inhibitors. Recently, a novel subcutane-
ous drug, a monoclonal humanized antibody 
mimicking the activity of FVIII, emicizum-
ab [8], was developed for the treatment of 
hemophilia patients with and without in-
hibitors against coagulation FVIII.

The discovery in 1964 that fresh frozen 
plasma cryoprecipitate contained high levels 
of FVIII gave rise to plasma-derived factor 
replacement therapy [7]. These concentrates 
have significantly improved the quality of 
life of hemophilic patients by reducing the 
number of bleeds and their consequences, 
such as hemophilic arthropathy. However, 
in the 70’s and 80’s, the flawed purification 
techniques allowed some viruses to remain 
in the drug, thus contributing to infection 
of a significant proportion of this patient 
population. Indeed, over this period, over 
90% of hemophilic patients contracted at 
least one hepatitis virus, while 30% had con-
tracted HIV [3].

Following these events, coagulation factor 
concentrates of recombinant origin were 
developed in the 1990’s. The first of a long 
series was marketed in 1992 [7], while the 
second and third generations of recombinant 
products were then added to the first gen-
eration of rFVIII, with a superior efficacy 
and safety profile [7].

Once the safety of the concentrates was 
obtained, improving their efficacy,and con-
sequently their permanence in the blood 
flow became a primary objective of labo-
ratory and clinical research, as the short 
half-life of the native FVIII represents a 
major obstacle to effective prophylaxis. To 
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and Hemophilia Center, AOUI Verona in 
Verona). The main characteristics of the pa-
tients and the outcomes before and after the 
start of prophylaxis with efmoroctocog alfa 
are reported in Table I.

Case 1

Case 1 was an eighteen-year-old patient 
affected by severe hemophilia A. He was di-
agnosed at 6 months of age as a result of left 
elbow hemarthrosis and started prophylaxis 
with octocog alfa 40 IU/kg twice a week at 3 
years of age. His lifestyle was sedentary and 
his only physical activity was performed at 
school. He had consistent physical develop-
ment and, by age 14, he was 1.83 m in height 
and 90 kg in weight; at this age, he started to 
suffer from recurrent hemarthrosis events at 
the right ankle, as well as the development 
of hypertrophic chronic synovitis, which was 
also detectable by joint ultrasound. A chemi-
cal synovectomy was attempted at the age of 
16 and the weekly dose was raised (30 IU/kg 
three times a week), but his through levels 
remained about 1.5 IU/dL, his joint Annu-
alized Bleeding Rate (jABR) was still 7–8/
year, and the bleeding was always in the right 
ankle (target joint). In September 2018, at 
the age of 17, a switch to efmoroctocog alfa 
was suggested and pharmacokinetic (PK) 
testing was performed. The PK profile was 
very good and the half-life in this patient 
was 20 hours. The infusion of efmorocto-
cog alfa 3000 IU every 72 hours (30–35 
IU/kg), i.e., a lower weekly dose, allowed 
this patient to maintain the through levels 
at 4.2% after 72 hours and the estimated 
half-life at 20 hours (as predicted using the 
Web-Accessible Population Pharmacoki-
netic Service-Hemophilia [WAPPS-He-
mo]). Now, he continues to have consistent 
physical development (2.0 m in height and 
93 kg in weight), his ankle remains mobile 
and painfree, without any pastiness, and his 
jABR diminished to 1/year. A further joint 
ultrasound is to be performed.

Case 2

Case 2 was a patient born in 1984; he was 
diagnosed with severe hemophilia A when 
he was a toddler, never developed inhibitors, 
and was never infected by blood-borne vi-
ruses. Complete anamnestic data were avail-
able from 1996, when 10–15 hemorrhagic 
events/year were registered, affecting both 
muscles and joints (knees, ankles, and el-
bows). Initially, he underwent on-demand 

this end, several methods have been used to 
extend the plasma half-life (EHL) of these 
concentrates. Among the long-lasting fac-
tors that have been developed, the IgG1 Fc 
fusion molecule [9], rFVIII-Fc (also known 
as efmoroctocog alfa, Elocta®, Swedish Or-
phan Biovitrum AB, Stockholm, Sweden), 
has been shown to effectively lengthen the 
half-life by 1.5-fold [10, 11], without com-
promising the effectiveness and binding 
capacity of the native protein [9, 12]. Ef-
moroctocog alfa is produced by recombinant 
DNA technology in the human embryonic 
kidney (HEK) cell line 293, in which all 
post-translational modifications are also 
performed [13].

The production of fusion molecules with 
Fc was used to successfully create several 
marketed molecules, such as growth factors, 
cytokines, and enzymes. This technology 
takes advantage of Fc binding to the neo-
natal Fc receptor (FcRn), thus protecting 
the whole molecule from degradation, and 
instead favoring recycling [9]. Although the 
half-life of rFVIII-Fc could be even longer, 
further extension is limited by the binding 
with von Willebrand Factor (vWF) [9]. In 
A-LONG [11] and A-LONG Kids Phase 
III studies [14] and their extension study 
(ASPIRE) [15], efmoroctocog alfa was 
proven to be both safe and effective in the 
prevention and treatment of bleeding events 
in patients with severe hemophilia A. Ef-
moroctocog alfa is indicated in both children 
and adults with hemophilia A and, thus far, 
it is the only long-acting FVIII licensed in 
children [16].

The present case series was born after an 
online meeting among 7 physicians treating 
hemophilia in Veneto (Italy) area. The aim 
was to share expertise about the manage-
ment of complex clinical cases in 5 different 
centers. In fact, even though included in the 
most recent WFH guidelines [4], the use of 
EHL products, due to the recent marketing 
authorization and the paucity of data about 
their use in the real world, is still a matter 
of concern for some clinicians and patients.

DESCRIPTIONS OF CASES

Herein, we retrospectively describe a series 
of five clinical cases in five centers located in 
the Veneto region, Italy (Hematology Unit, 
AULSS 8 Berica in Vicenza; Veneto Oncol-
ogy Institute in Castelfranco Veneto [TV]; 
Hemophilia Center in Padova; Pediatric 
Oncohematology, AOUI Verona in Verona; 

https://creativecommons.org/licenses/by-nc/4.0


65© 2020 The Authors. Published by SEEd srl. This is an open access article under  
the CC BY-NC 4.0 license (https://creativecommons.org/licenses/by-nc/4.0)

Clinical  Management  Issues   2020; 14(1)

E. Zanon, A. Tosetto, P. Radossi, S. Pasca, E. Bonetti, S. Cesaro, A. C. Giuffrida

revealed grade 2 synovial hypertrophy and 
grade 3 osteochondral damage in both the 
elbows. The right ankle had grade I synovitis 
at the tibial and subtibial levels and grade 
I astragalus alteration. Although he felt a 
higher level of pain in the ankle, ultrasound 
examination showed that the damage was 
worse in the elbows. It is worth noting that 
he worked as a turner.

His last prophylaxis regimen with moroc-
tocog alfa started in July 2017 and involved 
administration of 3000 IU three times a 
week. In April 2019, as a result of ultra-
sound findings and joint pain, PK testing 
was performed with both moroctocog alfa 
and a long-acting FVIII (efmoroctocog 
alfa), even considering that pain worsened 
48 hours after the last infusion. He accepted 
the evaluation of PK for moroctocog alfa, 
which was consistent with clinical findings 
and revealed a short half-life that was unable 
to guarantee at least 1% FVIII between two 
subsequent infusions, but he did not wish to 
test efmoroctocog alfa. However, when he 
changed his mind, in July 2019, PK testing 
of efmoroctocog alfa was performed and 
revealed levels above 1% for 100% of time. 
When the two PK profiles were compared, 
a 30.6% increase in half-life and a 21.8% 
yearly reduction in infusions were predicted. 
It took two further months to make the deci-
sion to switch to efmoroctocog alfa 3000 IU 
every 72 hours. After the switch had been 
made, he had no bleeding and no pain in the 
elbows. However, he continues to feel pain 
at the right ankle, affected by an important 
arthropathy, although only when he starts 
moving after extended rest.

Case 4

In contrast to the previously reported 
cases, case 4 was diagnosed with mild hemo-
philia at the age of 13, when he was referred 
to the center in Verona. He had an unknown 
family history of hemophilia, but the mother 
affirmed that the boy has always had a lot 
of hematomas, in addition to having a very 
active lifestyle. In particular, he had perior-
bital hematoma at the age of 3, which lasted 
for 6 months, long-lasting bleeding (several 
weeks) after a tooth extraction, and he had 
to stop playing soccer and riding a bicycle 
due to frequent hematomas and cutaneous 
bleedings. Following several ER admissions, 
suspicions of mistreatment were also raised. 
Even after blood tests, which were per-
formed when he was 10, showed an aPTT 
ratio of 1.52, the pediatrician did not suspect 

treatment with pdFVIII and subsequently 
with rFVIII. His joint health worsened, and 
he underwent arthroplasty to the left knee in 
2009. In 2010, he started prophylaxis with 
octocog alfa 2000 IU three times a week (33 
IU/kg), which improved his clinical con-
dition, and joint and muscle hemorrhagic 
events became less frequent. In 2016, al-
though his general health conditions were 
self-reported as good, physical examination 
revealed limited right elbow flexion, pain in 
the right knee, left knee with arthroplasty, 
and reduced joint range in the left ankle 
(he had also undergone infiltration cycles 
in the knee). He switched to efmoroctocog 
alfa in 2017 in order to reduce the frequency 
of administration. PK testing revealed the 
maintenance of FVIII levels at 3% on the 4th 
day. He agreed to start a regimen with two 
infusions (2000 IU each, 33 IU/kg)/week. 
With this regimen, he presents with only 
one hemarthrosis/year and two muscle hem-
orrhages/year, which generally occur just 
before a new infusion and as a consequence 
of swimming. He reports a good quality of 
life, performs moderate physical activity, and 
does not undergo physiotherapy.

Case 3

Case 3 was a patient born in 1998 who was 
diagnosed with sporadic severe hemophilia 
A at the age of 9 months as a result of spon-
taneous hematomas on the limbs. Initially, 
he received on-demand moroctocog alfa. He 
had an active lifestyle and loved to travel. 
He also suffered from several spontaneous 
bleeding events, such as hemarthrosis at the 
elbows and ankles and relapsing epistaxis, 
and had several Emergency Room (ER) ad-
missions. He started prophylaxis treatment 
three times a week with increasing doses. 
Over the course of several years, he had sev-
eral post-traumatic bleeding events, such as 
epistaxis after head trauma, internal cheek 
injury, hand injury, and right wrist hemato-
ma. A joint ultrasound performed in 2015 
revealed synovial hypertrophy at the elbows, 
and cartilage alterations up to 50% in the 
elbows and ankles. In 2016, MRI detected 
severe arthropathy in the right ankle. In May 
2017, his HJHS score was 11, with elbows 
and right ankles as target joints. In Novem-
ber 2017, he required ialuronic acid infiltra-
tion to the right ankle. His main concern was 
pain, which he managed with on-demand 
anti-inflammatory drugs. Joint ultrasound 
(HEAD-US) performed in January 2019 
confirmed hemophilic arthropathy, which 
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he still had some episodes, most of which 
were hemarthroses (two in 2016, three in 
2017, one in 2018, and one in 2019).

Later, he spoke of a desire to travel, and 
consequently wished to reduce the frequency 
of infusions. When octog alfa went out of 
market, he had to choose a new product. In 
May 2019, he started prophylaxis with ef-
moroctocog alfa 4000 IU every 3 days. PK 
testing was performed with both octocog 
alfa and efmoroctocog alfa, and the com-
parison showed high levels of FVIII with 
the latter. He had no further bleeding after 
starting prophylaxis with efmoroctocog alfa 
in May 2019.

Unfortunately, his joints were already 
damaged. HJHS detected a loss of exten-
sion to both the elbows, especially to the 
left one, while his ankles were less com-
promised at a functional level; HEAD-US 
revealed a damage in both the cartilage and 
bone in elbows and ankle but a synovitis 
scored 0-1.

DISCUSSION

When comparing the data of these five 
patients (Table I), the age at diagnosis seems 
to be related to the severity of the disease, 
as the patients with severe disease were di-
agnosed earlier than patients with mild he-
mophilia. In fact, it is well known that mild 
hemophilia is generally underdiagnosed, or 
diagnosed later in life, especially in the ab-
sence of known familiarity [17]. Moreover, 
hemophilia has a wide variety of clinical 
manifestations, mainly affecting muscles, 
that, together with the lack of acquisition 
of self-infusion skills, make this form of 
hemophilia difficult to manage.

Genetic mutations deserve a special dis-
cussion, as they not only determine the 
amount of functional FVIII, and conse-
quently the severity of the disease, but also 
play a role in the probability of what is con-
sidered the most serious treatment-related 
adverse event: the development of inhibitors 
[5]. Therefore, mutation screening should be 
performed in every patient, even in those 
with mild hemophilia [17], also crosscheck-
ing with available databases for the risk of 
inhibitor development.

The inversion of intron 22 was respon-
sible for the disease in three of our patients 
(cases 1, 2, and 3; Table I). An extensive 
genetic study using an Italian hemophilia 
A database [5] found that 52% of patients 
with a severe phenotype had inversion of 

hemophilia, but luckily the mother did. He 
was initially treated with desmopressin, but 
his response was low. Afterwards, he was 
treated with on-demand plasma-derived 
coagulation factor VIII concentrate. Ge-
netic testing was performed, and family 
analysis revealed that the mother and the 
grandmother were carriers. In addition, the 
younger brother, even though he did not ex-
perience as much bleeding, was also affected, 
and had an FVIII of 14%. Due to several 
episodes of muscle bleeding, including two 
episodes involving the iliopsoas muscle, as 
well as the occurrence of hemarthroses (the 
HEAD‐US sonographic scoring system was 
0 per knee and ankle and 0–1 at the elbow 
level), prophylaxis was started in August 
2019 after the need for several infusions 
of pdFVIII. Plasma-derived concentrates 
were avoided, owing to their high volumes 
and consequent transport inconvenience. A 
regimen of 27 IU/kg (2000 IU) efmorocto-
cog alfa every fourth day was started. The 
patient never developed inhibitors, and his 
ultrasound findings did not worsen despite 
some hemarthroses, although with a reduced 
incidence. Since the start of prophylaxis with 
efmoroctog alfa, he feels much better, has an 
improved quality of life, and has had just one 
episode of traumatic bleeding.

Case 5

Case 5 was a patient born in 1992, who 
was diagnosed with sporadic severe he-
mophilia A when he was 1 year old. His 
trough levels were unsatisfactory and he 
experienced frequent spontaneous and post-
traumatic bleeding episodes from 1 year old 
(melena, hematoma in the right buttock ex-
tended to the thigh, frequent bruising, and 
hematomas), which were treated with on-
demand pdFVIII and, later, rFVIII. In par-
ticular, he was hospitalized for an important 
epistaxis, and he experienced frequent trau-
mas due to his active lifestyle. From 10–15 
years old, despite the young age, he suffered 
from reduced mobility and pain due to the 
ankles, which were target joints. In 2000, he 
started prophylaxis with octocog alfa, rais-
ing the frequency from two to three infu-
sions per week, 2000 IU per infusion, due 
to frequent hemarthrosis and the fact that 
his ankles were target joints. Furthermore, 
in 2003 and 2004, he was also treated with 
cycles of hyperbaric oxygen therapy. In 2012, 
the dose of octocog alfa was raised to 3000 
IU. Following this increase, he felt generally 
better and the bleeding was diminished, but 
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clinical manifestations, we decided to start 
prophylaxis, which subsequently had a posi-
tive impact on his quality of life.

Since the other four patients were already 
receiving prophylaxis with other factors, we 
had to overcome their resistance to change. 
In particular, the 21-year-old patient (case 
3) was apprehensive about switching. Even 
though the AICE guidelines [3] advise 
against frequent product switches in order 
to ease pharmacovigilance and maintain pa-
tient adherence, they support switching for 
clinical reasons, such as the serious arthropa-
thies found in this patient. As observed, es-
pecially in the Padova center, patients feel 
a strong relationship with their usual drug, 
which they are frequently reluctant to be-
tray. In this center, PK testing is an essential 
component of the switching process, in that 
it often convinces patients to make the nec-
essary switch to another product. In case 3, 
the insistence of physicians and his girlfriend 
were essential in changing his mind. In the 
Verona center, PK testing is generally per-
formed at the first administration because 
patients like to see the possible changes in 
order to stay motivated.

It would be ideal to have further objective 
tools, in addition to PK curves, to evaluate 
when the switch is appropriate, with a higher 
degree of certainty and also considering the 
joint status. Although we already know that 
joint status should be strictly monitored, 
particularly in the case of a switch, how to 
evaluate joint status remains an open ques-
tion. We hope that increased knowledge on 
the use of replacement therapy will provide 
new useful insights in the near future.

As we observed in cases 2 and 5, joint 
damage unfortunately cannot be reversed. 
Case 2, who was born in 1984, had limita-
tions of movements that were normal in 
patients of a similar age. In fact, FVIII pro-
phylaxis has been more freely used in the 
last 17 years because infections have been a 
major concern since the marketing of third-
generation products [7, 19]. However, there 
is still hope for younger children who have 
the opportunity to start early prophylaxis 
with the new products, thereby preventing 
joint damage.

With regards to the patients who were 
previously taking prophylaxis with another 
FVIII (cases 1, 2, 3, and 5), weekly drug 
consumption was diminished in 3 of them. 
In addition, the frequency of administration 
was reduced in 4/4 patients, because, accord-
ing to pharmacokinetic (PK) testing, the 

intron 22. According to the CHAMP List 
Mutation Database [18], this significant 
structural change is reported to be associ-
ated with severe phenotypes, as well as with 
the development of inhibitors. The above-
mentioned Italian genetic study found 
that inhibitors indeed develop in 25% of 
patients carrying this mutation [5]. More-
over, C5879G>A, which was found in our 
patient with mild hemophilia (case 4), is a 
missense mutation that is associated with 
mild/moderate forms and is not associated 
with inhibitor development [18]. However, 
none of the five current patients were found 
to have inhibitors.

The mutation giving rise to the amino-
acidic change p.Leu1504Cysfs*63 (found 
in case 5) is a frameshift mutation that has 
not been reported in the CHAMP database 
[18]. However, another frameshift mutation 
has been recorded in the same amino-acidic 
position; this frameshift mutation results in 
a new termination site in the same position 
(p.Leu1504Phefs*63) and is associated with 
more severe forms of disease and no history 
of inhibitors, as in our case 5.

With regard to clinical manifestations, 
we found that the genotype-phenotype re-
lationship is not as strict as it may seem; this 
is clear from the findings that the brother 
of our case 4 felt much better despite hav-
ing the same genetics. Lifestyle and other 
unknown factors may play a role in the dif-
ferent phenotypes of hemophilia.

Case 4, due to the initial diagnosis of mild 
hemophilia, was the only patient in this 
case series who was not receiving prophy-
laxis before the start of efmoroctocog alfa 
infusions. The use of desmopressin has been 
suggested in patients with mild hemophilia 
A, as it is able to raise FVIII levels three- 
to six-fold [17]. In unresponsive patients, 
as in our case 4, FVIII treatment is sug-
gested, but routine prophylaxis is generally 
not required. However, case 4 had frequent 
bleeding, probably due to his very active 
lifestyle. It is worth noting that, in addition 
to several other bleeding episodes, he had 
two episodes of iliopsoas muscle bleeding, 
which is considered to be one of the most 
dangerous sites of bleeding, as it is associ-
ated with risk of neurovascular compromise, 
particularly the risk of femoral nerve palsy 
[4]. As such, it may require hospitalization 
and strict bed rest may be indicated [4]. 
In our clinical experience, prophylaxis is 
sometimes needed even with mild forms 
of hemophilia; therefore, considering his 
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mamentarium against hemophilia. Data 
from the A-LONG Phase III study [11] 
and its extension (ASPIRE) [15] confirm 
that individualized dose and intervals of 
administration based on PK curves show 
better results in terms of ABR compared 
to fixed-dose regimens.

In this case series, efmoroctocog alfa was 
able to meet the needs of every patient in 
terms of pain reduction (cases 1 and 3), 
greater freedom from infusions (cases 2 and 
5), and reducing hematomas (case 4).

In conclusion, the data reported in this 
case series are consistent with those from 
previous studies, and demonstrated that the 
use of efmoroctocog alfa in prophylaxis re-
duced bleeding, improved joint status, and 
reduced the frequency infusions. Conse-
quently, efmoroctocog alfa was able to meet 
the needs of the reported patients, and ob-
tain a wellbeing status.

Key Points
 y The clinical cases reported here confirm the outcomes obtained with efmoroctocog alfa for 
hemophilia patients in Phase III clinical trials and their extension

 y Among the described patients, in general, efmoroctocog alfa reduced the number of weekly 
infusions, the total weekly drug consumption, and the ABR

 y Efmoroctocog alfa prophylaxis was also useful in one patient with mild hemophilia
 y Patients treated with efmoroctocog alfa reported clinical improvements and general sub-
jective wellbeing in the absence of significant safety concerns

 y The convenience of use is also demonstrated by the fact that, so far, efmoroctocog alfa is the 
only long-acting FVIII that is licensed in children

half-life was longer and the 72-hour trough 
levels were higher than those with the previ-
ous factor VIII regimen in all three patients 
with available data (1.33–1.81-fold, similar 
to that reported in the A-LONG Phase III 
trial; Table I). Annualized bleeding rates 
were reduced in 4/5 patients, and remained 
the same in one patient (case 2; Table I). 
HJHS was measured in three patients: It 
was scored 0 before and after the start of 
prophylaxis with efmoroctocog alfa in the 
patient with the mild phenotype, while in 
the other two patients (cases 1 and 5), it was 
lower with efmoroctocog alfa than with the 
previous FVIII (Table I).

Therapy individualization is suggested 
by the WFH guidelines [4] and meeting 
the individual needs of patients has the 
potential to raise compliance, as well as 
clinical outcomes and quality of life. Ef-
moroctocog alfa further expands the ar-
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