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	 Patient:	 Male, 10-year-old
	 Final Diagnosis:	 Hemophilia A
	 Symptoms:	 Hemorrhage
	 Medication:	 —
	 Clinical Procedure:	 —
	 Specialty:	 Hematology • Pediatrics and Neonatology

	 Objective:	 Rare disease
	 Background:	 People with hemophilia A have shown osteomuscular complications that have a significant impact on their 

quality of life (QoL) and on health care costs. Patients with hemophilia A with inhibitors living in developing 
countries such as Chile face a high disease and treatment burden. Emicizumab, a humanized bispecific mono-
clonal antibody, is associated with improvements in QoL and reduction in the financial impact of the disease 
related to treatment. This case report describes the impact of emicizumab on a patient with severe hemophil-
ia A with inhibitors in terms of breakthrough bleeding control, improvements in QoL, and reduced financial im-
pact after a year of treatment, in a country where this medication is not routinely available.

	 Case Report:	 A 10-year-old child with severe hemophilia A with inhibitors had several restrictions in his daily life due to mul-
tiple incidences of breakthrough bleeding. He was on episodic treatment with bypassing agents, and in the year 
prior to treatment with emicizumab he had 18 bleeding episodes. After 1 year on prophylaxis treatment with 
emicizumab, the patient had only 1 bleeding episode (94.4% of reduction), improved pain control (5-point re-
duction on the visual analogue scale), a decrease in the Hemophilia Joint Health Score from 39 to 19, the QoL 
perception increased by 86% on the standardized Haemo-QoL-kids, and a 70% reduction in treatment costs 
versus the costs of episodic treatment with bypassing agents.

	 Conclusions:	 After 1 year of treatment with emicizumab, this patient had substantial improvements in the evaluated pa-
rameters. Further investigations with emicizumab are needed to assess its possible effects on public health 
policies.
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Background

Hemophilia is a genetic disease linked to the X chromosome 
that is expressed by a decrease in coagulation factor VIII or 
IX, corresponding to hemophilia A (HA) or B (HB), respectively. 
Hemophilia A affects one in 5,000-10,000 males every year [1]. 
Patients with this disease are prone to breakthrough bleeding 
with either spontaneous bleeding or traumatic bleeding epi-
sodes, particularly in the joints (elbow, knee, and ankle), that 
negatively affect quality of life (QoL) and provoke hemophilic 
arthropathy as a frequent complication [2].

Hemophilia is classified according to the percentage of deficien-
cy in antihemophiliac factors, specifically, severe hemophilia 
(<1% of normal), moderate hemophilia (1-5% of normal), and 
mild hemophilia (5-40% of normal) [3,4]. Globally, data indi-
cate that the cumulative incidence of inhibitor development 
in severe HA is in the range of 20-30% [5], while in different 
Latin American countries the prevalence of inhibitors is be-
tween 11% and 19% [6,7]. Affected patients have more annu-
al bleeding events and osteomuscular complications than pa-
tients with other types of hemophilia, which affects QoL and 
has a significant impact on health care costs. This disease is 
challenging for patients, families, and the health care system [8].

The standard of care in Chile for every patient with the non-
hemorrhagic phenotype is on-demand treatment only. For pa-
tients with the hemorrhagic phenotype, treatment corresponds 
to prophylaxis with bypassing agents (BPAs).

According to the HAVEN 2 study, once-weekly subcutaneous 
emicizumab prophylaxis resulted in a very low bleeding rate 
in children with HA and FVIII inhibitors; 77% of participants 
did not need treatment for bleeding episodes [9].

Case Report

A 10-year-old boy with severe HA (FVIII: C: <1%), a carrier of 
an inversion of intron 22 type 1, was diagnosed at 2 months 
of age. He had a family history of hemophilia in the maternal 
line, including his grandfather and nephews. However, he was 
the first one in the family to present inhibitors.

Since he was 2 months of age, he received on-demand plas-
ma-derived FVIII only; inhibitor presence was suspected at 11 
months of age, after exposure number 19 due to an uncontrolled 
bleeding episode. The diagnosis of high-titer FVIII inhibitor was 
established when a factor VIII inhibitor of 384 Bethesda units 
(BU) was detected. Once the inhibitor was diagnosed, the man-
agement of bleeding events started with recombinant FVIIa (rF-
VIIa) only while waiting for them to decrease in order to have an 
initiation of immunotolerance. The first central venous catheter 

was installed and prophylaxis with rFVIIa was initiated with a 
significant decrease of bleeding events, although they did not 
disappear. When hemorrhagic events occurred despite prophy-
laxis, the response to rFVIIa was variable and often had to be 
changed to activated prothrombin complex concentrates, and 
on some occasions, it was used sequentially. Immunotolerance 
began with 14 BU and receipt of 160 IU/kg of rFVIIa daily. The 
highest peak after starting induction of immune tolerance was 
1190 BU. He experienced 3 years of failure of induction of im-
mune tolerance, during which period the catheters had to be 
changed twice due to infections, and was maintained with rF-
VIIa prophylaxis. After that, due to venous access problems, the 
patient was unable to continue with prophylaxis. In addition, 
the response to BPAs in episodic cases of bleeding was high-
ly variable, leading to treatment with on-demand BPAs being 
ended. By the year before initiating treatment with emicizum-
ab, the patient had developed arthropathy in both ankles, a 
knee, and an elbow, which were assessed by using Hemophilia 
Joint Health Score (HJHS) tool. Synoviorthesis of the right el-
bow and right ankle was successfully conducted. Despite the 
patient’s young age, the use of a wheelchair was required be-
cause multiple joints were compromised.

Intervention

In the year before initiating treatment with emicizumab, the 
patient received episodic treatment with BPAs and had 18 
bleeding episodes. Therefore, the emicizumab prophylactic 
treatment was started following the manufacturer’s recommen-
dation for administration (loading dose: 3 mg/kg subcutane-
ously once weekly for 4 weeks; maintenance dose: 1.5 mg/kg 
subcutaneously once weekly).

Primary Variables

A year before treatment with emicizumab began, the child’s 
weight was 24.5 kg and his height was 1.27 m; his body mass 
index was 15.1 kg/m2, placing him in the 34th percentile for 
children aged 8 years, indicating a healthy weight. After 1 
year of using emicizumab, his weight was 34.4 kg and height 
1.4 m, resulting in a body mass index of 17.5, putting the pa-
tient in the 66th percentile for children aged 10 years, indicat-
ing a healthy weight.

Bleeding Episodes

As mentioned previously, during the year before prophylaxis 
treatment with emicizumab started, the patient was treated 
with BPAs and had 18 bleeding episodes (all requiring atten-
tion in the Emergency Department). Two breakthrough bleed-
ing episodes resulted in the patient’s hospitalization due to se-
vere hematuria. Eight episodes were related to hemarthrosis, 
affecting the left ankle 6 times and the right and left elbow 1 
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time each. The other 8 episodes were related to hematoma, 
affecting the hand, thigh and right leg, right and left ankles, 
and big toe and left arm.

During the year of prophylactic treatment with emicizumab, the 
patient experienced only 1 bleeding episode, which did not re-
quire treatment with BPAs. It was a mild otorrhagia associated 
with suppurative otitis, which received the usual otitis treatment.

In a comparison of the 2 treatment regimens (ie, episodic treat-
ment with BPAs vs prophylaxis with emicizumab) with regard 
to bleeding episodes, we found a reduction of 94.4% (18 vs 
1). It is worth noting the significant 100% reduction in joint 
bleeds during the prophylaxis period with emicizumab, which 
was one of the greatest long-term cessation of joint bleeds 
that this patient has experienced.

Assessment of Joint Health

The HJHS tool was used to assess the patient’s joint health. 
During the episodic treatment year (7 months preceding the 
beginning of the emicizumab treatment) and after 1 year on 
prophylactic treatment with emicizumab, the scoring was 39 
and 19, respectively.

Assessment of Pain

Pain was assessed using the visual analogue scale (VAS) at 2 
different times: at baseline (a full year of episodic treatment 
with BPAs) with a score of 5/10, and after 1 year on prophy-
lactic treatment with emicizumab (VAS: 0/10). Both the pa-
tient and his caregivers considered him as being free of pain.

Quality of Life

The short version of the Haemo-QoL instrument for children 
with hemophilia in the age range of 8 to 17 years of age, 

containing 35 items, scored on 9 scales was used to assess 
the QoL [10]. Scoring instructions for Haemo-QoL were an-
alyzed according to the developer’s manual. Mean Haemo-
QoL is the sum of coded items divided by 35, when at least 
29 items have been answered; the scores obtained here were 
self-reported by the patient. The dimension values correspond 
to the standardized score, which falls in a range of 0 to 100. 
A high value indicates a poor QoL, while a lower value indi-
cates a better QoL (Figure 1). The scores obtained were self-
reported by the patient.

Primary variables are summarized in Table 1.

Secondary Variables

Direct and indirect costs were considered to estimate the eco-
nomic burden.

Direct Costs

A total savings of US$492 941 (70%) was found in a compar-
ison of the costs of prophylaxis with emicizumab versus the 
costs of treatment with episodic BPAs (Table 2). We analyzed 
the related costs in terms of treatments, laboratory tests, hos-
pitalizations, and transfers to health institution. As reported in 
the literature, we also found that the vast majority of the to-
tal cost of the disease is associated with the coagulation fac-
tor concentrate used [11].

Indirect Costs

A total of US$15 388 was the increase in the household in-
come after emicizumab was initiated, including savings due to 
the reduction in bleeding episodes. We considered the work 
downtime of the mother and the impact on elementary edu-
cation. Before emicizumab, the mother was exclusively ded-
icated to childcare.

Figure 1. �Haemo-QoL standardized score by 
dimension. The 9 dimensions were 
sorted from highest to lowest, and the 
differences between before and after 
treatment were analyzed for each 
dimension. Haemo-QoL is a quality 
of life assessment instrument for 
children with hemophilia.
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Regarding education issues, before using emicizumab, the child 
had hospital classroom support because he was not able to 
attend school. Once prophylactic treatment was initiated with 
emicizumab, he was able to attend to school in a usual way, 
and he was fully integrated in social activities with his peers.

Discussion

Initially, and due to the frequency of bleeding episodes, the 
patient described in this case report required continuous vis-
its to the hospital to treat his symptoms. After his treat-
ment with emicizumab, his bleeding episodes were reduced 
by 94.4%, which had a significant impact in terms of his im-
proved QoL. All dimensions of the Haemo-QoL questionnaire 
showed a better perception of the child’s QoL after initiating 
treatment with emicizumab, highlighting the improvement in 
physical health, which has allowed the child to engage in nor-
mal activities of his age. Pain evolution assessed by applying 
the VAS went from a score of 5 (moderate) to a score of 0 (no 
pain). It should be noted that pain perception decreased, in-
dicating imminent relief in his daily life. HJHS went from 39 to 
19, between episodic and prophylactic periods, which is consis-
tent with VAS descending and improvement of physical health 
and sport dimensions of QoL, improvements that will decrease 
long-term morbidity and hopefully decrease the need for cost-
ly orthopedic procedures when the patient is older. The stan-
dardized QoL score went from 66.4 (1 year before emicizum-
ab) to 9.3 (1 year after emicizumab). This score evolution is 
mainly explained by the dimensions that showed the greatest 
improvement, as described in Figure 1. Regarding the treat-
ment dimension, it should be noted that treatment was car-
ried out in a less traumatic way, since the child was adminis-
tered treatment at home instead of in a hospital Emergency 

1 year episodic 
treatment with 

BPAs

1 year prophylactic 
treatment with 

emicizumab

Number of 
Breakthrough 
bleeds

18 1

Number of 
hospitalizations

2 0

Hospitalizations 
days

5 0

Bleeding episodes 
diagnosis 

	 Hematuria* 2 0

	 Hematoma* 7 0

	 Hemarthrosis* 9 0

	 Suppurative otitis 0 1

VAS Score** 5 0

Hemophilia Joint 
Health Score (HJHS)

39 19

Total Haemo-QoL 128 48

Mean Haemo-QoL 3.6 1.37

Standardized 
Haemo-QoL

66.4 9.3

Table 1. Primary variables.

* Spontaneous bleeding; ** Visual Analogue Scale Pain. Haemo-
QoL – Quality of life assessment instrument for children with 
haemophilia.
Source: Author’s elaboration using data from Pediatrics Service, 
Hospital San Pablo, Coquimbo, Chile.

Costs (USD) 1 year before emicizumab 1 year after emicizumab Variation

Exams 1,512 77 -94.9%

Medical fees 1,300 66 -94.9%

Hospitalizations 632 0 -100.0%

Medications 683,832 206,279 -69.8%

Travels 854 607 -29.1%

Job opportunity cost 11,839 0 -100.0%

Total 699,969 207,028 -70.4%

Medication cost as percentage of total cost 97.7% 99.6%

Table 2. Direct costs.
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Department. The improvement in the friendship dimension can 
be explained by the child being able to interact in a fluent and 
regular way and with higher confidence with his friends after 
he received treatment with emicizumab. Additionally, the im-
provement in QoL not only had a positive impact directly on 
the patient, but also on his parents, especially his mother be-
cause she was able to resume normal work activities.

In terms of economic burden, the use of prophylaxis with emi-
cizumab meant a 70% reduction in total costs versus the costs 
of the episodic treatment with BPAs. The elevated treatment 
costs explained practically the entire global cost of the disease, 
before and after the use of emicizumab in this child. Despite 
emicizumab having been shown to decrease the bleeding 
rate, access to this therapy in low-income countries in South 
America, specifically Chile, has not yet been systematically in-
corporated into treatment options due to the high cost of its 
use as a continuous prophylaxis therapy and because it has 
been on the market for only a short time. Treatment with emi-
cizumab meant a significant reduction in disease total costs 
compared with previous treatments in this patient. Excluding 
treatment costs, the savings for the family was US$3548, which 
meant an 82% reduction compared with the period before us-
ing emicizumab. These data show that prophylaxis with emi-
cizumab is a cost-saving measure compared with on-demand 
treatment with BPAs.

In this patient, the use of emicizumab had significant effects 
on pain evolution, improved QoL, and reduced the economic 
burden after 1 year of treatment.

The current standard practice in Chile for patients with HA with 
inhibitors is treatment with BPAs. The results obtained in this 
case report indicate that emicizumab is not only more cost-ef-
fective for this patient, but also for the health care system due 
to the immediate and likely long-term reduction in direct costs.

Emicizumab is not routinely available in Chile, where its im-
plementation is limited due to concerns about the prohibi-
tive cost. However, health care policy makers should consider 
the cost-effectiveness of this treatment. Initiating prophylax-
is therapy with emicizumab for all patients with HA with in-
hibitors and for those in whom immunotolerance has failed or 
for those who do not have the opportunities to have it could 
generate considerable cost savings for the health care system.

The new World Federation of Hemophilia treatment guidelines 
indicate that patients with refractory inhibitors should be on 
prophylaxis, and emicizumab is the preferred treatment [5].

Conclusions

The data obtained from this study show that, after 1 year of 
treatment with emicizumab, bleeding events decreased to only 
1 per year, the HJHS was reduced from 39 to 19, the intensi-
ty of pain was reduced by 5 points, QoL perception increased 
by 86%, and the total cost of the disease decreased by 70%. 
Further studies are required to confirm the findings presented 
in this report indicating that emicizumab prophylaxis in this 
patient population would be beneficial in countries that cur-
rently limit access due to financial concerns.
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