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Abstract

Aim: The effectiveness of low dose monthly emicizumab, and sequential monthly low dose emicizumab and factor VIII
concentrate prophylaxis among patients with hemophilia A, were evaluated. Methods: Four patients with hemophilia A (severe
2, moderate 2) without inhibitor received monthly low dose emicizumab prophylaxis at the median dose (IQR) of 1.23 (1.05,
1.31) mg/kg without 4-week loading doses for 2 years, and sequential monthly low dose emicizumab of 1.57 (1.36-1.66) mg/kg
in the first week and factor VIII concentrate 15 units/kg twice weekly in the 4th week for the third year. Patients were closely
monitored for bleeding episodes, quality of life, hemophilia joint health score (HIJHS), HEAD-US and ultrasonography study of
bilateral elbows, knees and ankles before and after prophylaxis on the yearly basis. Results: The mean (SD) age of patients at
enrolment was 29.4 (13.4) years. The median (IQR) trough level of plasma emicizumab concentration was maintained at 10.7
(6.1, 13.4) mg/mL. Their median (IQR) annual bleeding rate (ABR) decreased from baseline of 33.0 (12.0, 36.7) to 4.5 (2.5,
6.5) in the first year, 1.5 (0.2, 5.7) in the second year and 0.5 (0, 3.2) in the third years of prophylaxis with p-values of 0.068.
Zero to 1 ABR was found in 3 of 4 patients during the second and third years of prophylaxis. Their quality of life, HIHS and
ultrasonography study were also improved. Conclusion: Both monthly low dose emicizumab, and sequential monthly low dose
emicizumab and factor VIII concentrate prophylaxis showed effectiveness among patients with hemophilia A.
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Introduction

Nonfactor therapy of emicizumab, a humanized, bispecific
and monoclonal antibody, has proven to be a highly effective
prophylaxis among patients with hemophilia A with and without
inhibitor [1-6]. However, emicizumab is costly and unaffordable
for patients from low and lower-middle income countries. The
low dose emicizumab prophylaxis at 0.3 mg/kg/week significantly
decreased the annual bleeding rate (ABR) from 32 to 4 and higher
doses of 1-3 mg/kg/week resulted in zero ABR first reported
among a total of 18 Japanese hemophiliacs by Shima M, et al.
in 2016 [7]. Moreover, the effectiveness of low dose emicizumab
at maintenance among 3 Malaysian hemophiliacs previously
receiving compassionate conventional 4-week loading doses
was reported in 2021 [8]. Essentially, the low dose emicizumab
prophylaxis of 1.2 to 2.4 mg/kg every 1 to 3 weeks with 4-week
reduced loading doses was reported among 11 patients with
hemophilia with previous thrombotic complications or a high
thrombotic risk was reported from Finland in 2022 [9]. Furthermore,
the effectiveness of monthly low dose emicizumab at 1.05 to 1.66
mg/kg without 4-week loading doses was reported from Thailand
in 2023 [10]. Reproducible results were also reported among 8
Indian hemophiliacs in 2023 [11]. These studies introduced the
major cost savings without compromising the treatment efficacy.
The modified low dose emicizumab offers an affordable price
for patients with hemophilia from low and lower-middle income
countries.

This study aimed to evaluate the effectiveness of monthly low dose
emicizumab without 4-week loading doses, and the successive
sequential monthly low dose emicizumab and factor VIII
concentrate prophylaxis with a total of 3-year follow-up among
patients with hemophilia A.

Patients and Methods

A single-arm, exploratory prospective study was conducted among
patients with hemophilia A without inhibitor at the Faculty of
Medicine, Ramathibodi Hospital, Mahidol University, Bangkok and
Chiang Rai Regional Hospital, Chiang Rai, Thailand from March
2021 to February 2024. The sample size was based on feasibility
and clinical concerns rather than statistical considerations. A
whole vial of emicizumab to achieve a minimal dose of more than
1 mg/kg was administered subcutaneous monthly without 4-week
loading doses for 2 years, followed by sequential monthly low
dose emicizumab in the first week and factor VIII concentrate 15
units/kg twice weekly in the 4th week for the third year.

The medical personnel of the International Hemophilia Treatment
Center-Bangkok closely monitored the occurrence of bleeding

episodes using regular telephone calls every 4 weeks and the
patients called back in cases of bleeding episode for the appropriate
treatment of early bleeding episodes. The pre-emicizumab
observation of bleeding episodes of 1 year was compared with
those during 3-year emicizumab prophylaxis.

The quality of life was evaluated before and after emicizumab
prophylaxis on the yearly basis for 3 successive years using the
Haemo-Qol-Kids [12] and Haemo-Qol-A questionnaire [13,14].
Also, the Hemophilia Joint Health Score (HJHS) [15,16],
Hemophilia Early Arthropathy Detection with Ultrasound
(HEAD-US) and ultrasonography study of bilateral elbows, knees
and ankles [17] were also evaluated before and after emicizumab
prophylaxis on the yearly basis for 3 successive years.

Laboratory Investigation

Coagulogram and factor VIII clotting activity (FVIII:C) were
assayed within 4 hours or in the plasma stored at -20°C for less than
3 months before testing. The FVIIL:C was assayed based on one-
stage, activated partial thromboplastin time (APTT) using the ACL
200 Coagulometer with commercial factor VIII deficient plasma
purchased from Instrumentation Laboratories, Lexington, MA,
USA. The inhibitor to FVIII:C at baseline was determined using
the Nijmegen-Bethesda assay [18]. After receiving emicizumab,
FVIII:C was measured by a chromogenic assay using bovine
factor VIII deficient plasma as substrate and the result was applied
to measure inhibitor to FVIIL:C [19]. The plasma emicizumab
concentration was determined by a modified one stage factor VIII
assay using an emicizumab calibrator [20].

Statistical analysis

Descriptive data were presented as mean (standard deviation, SD).
Comparison of continuous variables were performed by Mann-
Whitney U or Wilcoxon Signed rank test. A p-value less than 0.05
was considered statistical significance.

Results

Fourmale patients with hemophilia A (severe 2, moderate 2) without
inhibitor were enrolled in the study at the mean (SD) age of 29.4
(13.4) years as shown in Table 1. They encompassed low bleeding
risk circumstances including avoidance of contact sports and high
velocity activities. The studied patients initially received episodic
treatment, early bleeding treatment and low dose prophylaxis of
standard half-life factor VIII concentrate at 15-20 units/kg twice
weekly but breakthrough bleeding episodes frequently occurred.
Therefore, all patients were switched to receive the whole vial of
emicizumab at the median (IQR) monthly low dose of 1.23 (1.07,
1.40) mg/kg and 1.19 (1.05, 1.31) mg/kg without 4-week loading
doses for the first and second years, respectively and sequential
monthly low dose emicizumab of 1.57 (1.36, 1.66) mg/kg in the
first week and factor VIII concentrate 15 units/kg twice weekly in
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the 4th week in the third year as shown in Table 2.

The median (IQR) peak emicizumab concentration at 7 days after
emicizumab administration during the first year of 13.2 (11.6,

17.5) lg/mL did not differ from that of the second year of 16.1
(13.4, 16.5) ng/mL (p=0.866) and both concentrations were

slightly lower than that of the third year of 16.5 (15.2, 17.8) lg/
mL but without statistically significant difference (p=0.499 and
0.237). Furthermore, the median (IQR) trough level of plasma
emicizumab concentration during the 3-year prophylaxis was
maintained at 10.7 (6.1, 13.4) pg/mL as shown in Figure 1. The
level of plasma emicizumab concentration in the first year of 8.7

(4.9,12.0) pg/mL did not differ from that of the second year 0f 9.45

(6.7, 13.0) pg/mL (p=0.273), but the level of the first year trended
to be lower than that of the third year of 12.9 (7.4, 14.8) pg/mL
with a p-value of 0.068. However, the level of the second year did
not significantly differ from that of the third year (p=0.109).

Their median (IQR) annual bleeding rates (ABR) decreased from
baseline of 33.0 (12.0, 36.7) to 4.5 (2.5, 6.5) in the first year,
1.5 (0.2, 5.7) in the second year and 0.5 (0, 3.2) in the third year
representing a difference of 81.9, 95.3 and 98.3%, respectively
(p=0.068). The ABR of the third year trended to be lower than
that of the first year with a p-value of 0.066 as shown in Table 2.
Importantly, zero to 1 ABR was found in 3 of 4 patients from the
second (n=2) and third years (n=1) of prophylaxis. The causes of
bleeding occurrence during the first and second year of monthly
low dose emicizumab prophylaxis were both spontaneous and
trauma-related while only a few trauma-related bleeding episodes
occurred during the third year of sequential monthly low dose
emicizumab and factor VIII concentrate prophylaxis. Interestingly,
most of the spontaneous bleeding occurred during the 4th week after
receiving emicizumab. A total of 33 episodes of bleeding occurred
in the first year (n=18), second year (n=10) and third year (n=5)
of prophylaxis. They involved 24 episodes of hemarthrosis from
spontaneous bleeding (target 19, non-target 2) and trauma-related
bleeding (target 1, nontarget 2); and 9 other sites of spontaneous
bleeding (n=5) including ecchymosis, iliopsoas muscle bleeding,
external hemorrhoid bleeding, hematoma at axilla and waist; and
trauma-related bleeding (n=4) at buccal mucosa, tongue, dorsum
of foot and abrasion at forehead. All bleeding episodes were
responsive to one administration of factor VIII concentrate 10-30
units/kg except iliopsoas muscle bleeding.

Three responsive patients (Nos. 1,3 and 4) also had their target
joints at knee and elbow resolved according to the criteria of <3
bleeding episodes over a 52-week period starting from the first year
among 2 patients (Nos. 1 and 3) with an addition of patient No. 4
in the second year of prophylaxis. All these 3 patients selected to
have daily non-vigorous exercise of walk for 30 minutes or thread-
mill walk of 5 km. They slowly gained muscle mass and strength.

Even though patient No. 2 tried to walk 30 minutes at least 3
times weekly, sometimes he had more vigorous exercise of long
distance walk of 14 km and aggressive swimming. He ended up
with exercise inducing hemarthrosis requiring additional episodic
treatment of factor VIII concentrate.

For the structural and functional musculoskeletal system evaluated
by HJHS, 2 patients (Nos. 1 & 3) had their baseline HIHS <20
while the other patients (Nos. 2 & 4) had their baseline HJHS
approaching 40. After receiving effective prophylaxis with zero
ABR, those with HIHS <20 (Nos. 1 & 3) had decreased their
HJHS approaching 10 which was less than the maximum HJHS
of 12-15 among healthy adults aged 18-50 years [16]. However,
both patients Nos. 2 and 4, who had markedly decreased their ABR
from 36 to 4-7 and from 30 to 1-5, respectively, had their HIHS
ranging from 31 to 38 which was higher than those of moderate
and severe hemophilia (27.5-31.0) aged 30-40 years receiving
both episodic and prophylactic treatment [16].

The comparison of HEAD-US and ultrasonography of bilateral
knees, ankles and elbows at baseline and successive 3-year
prophylaxis among studied patients was conducted. Patient No. |
had lower synovium thickness at his target joint of left knee while
the remaining joints were unchanged. Patient No. 2 had unchanged
bilateral knees but increased thickening of synovium at some parts
of his target joints of right ankle and left elbow, along with the
right elbow, reflecting additional bleeding while the left ankle
showed lesser synovium thickening. Patient No. 3 had slightly
lower synovium thickness in his target joint of right elbow, but the
echogenicity of synovium was rather stable in terms of chronicity.
The other joints were unchanged. Patient No. 4 presented lower
thickening synovium at all studied joints except dynamic change
concerning both increased and decreased synovium thickening at
posterior part of his target joint of right elbow. The imaging study
was in concordance with the musculoskeletal evaluation of HJHS.

The quality of life of 1 boy and 3 adults was evaluated using the
Haemo-QoL-Kids and Haemo-QoL-A questionnaire, respectively.
One boy (patient No. 1) had a lower median total score during
3-year prophylaxis of 25.0, 25.0 and 18.7 representing better
quality of life related to physical health, feeling, attitude, family
members, friends, other individuals, sport, coping and treatment
compared with baseline of 27.1 but no statistically significant
difference was found (p=0.067 to 0.766). On the contrary, 3 adults
presented a slightly lower median total score during the first year of
prophylaxis of 71.2 compared with baseline of 72.7 representing no
improvement of quality of life. However, the median total score in
the second and third years increased to 81.0 and 76.1 representing
a better quality of life related to physical function, role function,
worry, consequence of bleeding, emotional impact and treatment
concern compared with baseline of 72.7 but no statistically
significant difference was found (p=0.109 to 0.285). Interestingly,

3

Ann Case Rep, an open access journal
ISSN: 2574-7754

Volume 09; Issue 04



Citation: Chuansumrit A, Jaovisidha S, Sirachainan N, Jiravichitchai T, Kadegasem P, et al (2024) Effectiveness of Monthly Low Dose Emicizumab, and Sequential Monthly Low Dose Emi-
cizumab and Factor VIII Concentrate Prophylaxis among Patients with Hemophilia A: A Case Series Report of 3-Year Follow-Up. Ann Case Report. 9: 1872. DOI1:10.29011/2574-7754.101872

patient No. 2 exhibited a statistically significant difference from
baseline total scores of 52.7 to 76.6, 86.3 and 78.5 during 3-year
prophylaxis with p-values of 0.017, 0.018 and 0.018, respectively.

The median (IQR) APTT of all patients during the first year
of prophylaxis of 27.2 sec (25.9, 28.5) and the third year of
prophylaxis of 25.9 sec (25.3, 31.6) were significantly shortened
compared with baseline of 57.1 sec (54.7, 96.1) (p=0.043)
confirming the presence of emicizumab and the likely absence
of anti-emicizumab antibodies. Also, no inhibitor to factor VIII
clotting activity was detected among all patients after emicizumab
prophylaxis.

Discussion

The whole vials of emicizumab at 30 and 60 mg were used
among the studied patients according to the patients’ weight. The
calculated dose of emicizumab (mg/kg) was gradually increased
resulting in the slightly higher trough level of plasma emicizumab
concentration in the third year compared with those in the first two
years. Even though factor VIII concentrate was administered in
the 4th week during the third year, the trough plasma emicizumab
concentrations were determined when patients abstained from
factor VIII administration for at least 72 hours.

The reason of adding factor VIII concentrate during the 4th week
after administering emicizumab was due to the breakthrough
bleeding during the first and second years of prophylaxis often
occurred during the 4th week. The trough plasma concentration of
emicizumab at the 4th week was lower than that of the peak level
during the first week of emicizumab prophylaxis. Therefore, the
administration of factor VIII concentrate was helpful in preventing
bleeding during the 4th week. Moreover, factor VIII concentrate
provide other biological activities beyond hemostasis related to
bone remodelling, dysregulated macrophage polarization and
inflammatory processes among patients with hemophilia [21].

Also, the continuous exposure to factor VIII may partly induce
tolerance to factor VIII coagulation protein.

The ABR among the studied patients was markedly decreased
to achieve zero to 1 among 3 of 4 studied patients starting from
the second year of prophylaxis as well as the resolution of target
joints in responsive patients. Spontaneous bleeding episodes were
gradually decreased to accomplish zero spontaneous ABR while
the remaining bleeding episodes were trauma-related. However,
the sequential low dose monthly emicizumab and factor VIII
prophylaxis for 1 year in the current study could not certainly
demonstrate the superior over the low dose monthly emicizumab
because the baseline clinical data before applying these 2 regimens
differed and a long term period of more than 2 years emicizumab
prophylaxis yielded more patients with zero ABR [22]. Ultimately,
both regimens of prophylaxis were effective in preventing bleeding
episodes.

The daily regular exercise was essentially required to gain muscle
mass as well as strength. Vigorous exercise should be prohibited
to prevent additional bleeding episodes. Moreover, 2 patients had
decreased HJHS representing the improvement of structural and
functional musculoskeletal system while the other 2 patients had
slightly changed HJHS representing the irreversible pre-existing
joint arthropathy [23].

The limitation encountered in the current study is the
heterogeneously small number of patients with boys and adults
with moderate and severe hemophilia A without inhibitor.
However, the strength of long term, 3-year follow-up demonstrated
the bimonthly trough levels of plasma emicizumab concentration,
clinical manifestations of bleeding episodes from both spontaneous
and trauma-related causes at target and non-target joints as well
as complete evaluation of HIHS, HEAD-US and ultrasonography
study. MRI was not included because of the unaffordable cost.
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Figure 1: Individual and median of bi-monthly trough plasma emicizumab concentration among 4 studied patients receiving the median

emicizumab dose of 1.29 mg/kg (range 1.02-1.67).

Conclusion

Both monthly low dose emicizumab without 4-week loading
doses, and sequential monthly low dose emicizumab and factor
VIII concentrate prophylaxis showed effectiveness among patients
with hemophilia A. The musculoskeletal system and quality of life
were also improved.
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