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L E T T E R TO TH E ED I TO R

Real-world data for the use of emicizumab in haemophilia A
patients with inhibitors – First nationwide report fromKorea

Emicizumab is the first nonfactor drug developed and approved for

patients with haemophilia A (PwHA) that mimics the activity of FVIII.

Emicizumab has shown excellent bleeding prevention results in clinical

trials (e.g., HAVEN1), andwas first approved in theUSA for PwHAwith

inhibitors (PwHAi) in November 2017, followed by approval in Europe

and Japan.1 Subsequent clinical trials (HAVEN 2−4) have shown the

efficacy of emicizumab in PwHA with inhibitors (PwHAi) and with-

out inhibitors. The recent World Federation of Haemophilia guideline

strongly recommends using emicizumab for PwHAi.2 Since its release,

there has been an expectation that emicizumab,with its higher efficacy

and convenient subcutaneous administration, would improve many of

the unmet needs of care in haemophilia patients. As expected, long-

term and real-world data using emicizumab have started to show that

emicizumab is safe and effective for PwHA. Nevertheless, due to its

later approval in Asia, there is limited experience with emicizumab in

Asianpopulations. Thephase3HAVEN5clinical trial in theAsia-Pacific

region recently reported that emicizumab prophylaxis is as effective

as that shown in previous reports.3 In Korea, emicizumab has been

marketed since January 2019, receiving national insurance reimburse-

ment in May 2020 for PwHAi. Herein, we describe the first real-world

analysis of emicizumab use in Korean PwHAi.

The studywas conducted fromMarch 2021 toOctober 2022 at five

centres in Korea which treat PwHAi. All patients in Korea who had

experience of using emicizumab formore than 6monthswere included

in the study. One patient who participated in the HAVEN study, and

used emicizumab before the market release in Korea, was included.

After study enrolment, patients’ data were collected both retrospec-

tively and prospectively, including patients’ demographic characteris-

tics, bleeding patterns 6 months before and after using emicizumab,

inhibitor titres and emicizumab concentrations while prescribing the

drug. Inhibitor titresweremeasured using the FVIII chromogenic assay

with bovine reagents after emicizumab use. Annualised bleeding rate

(ABR) was estimated according to the duration. Data cut-off date was

31October 2022.

The study included a total of 16 PwHAi (seven paediatric patients

and nine adults [aged > 19 years]; Table 1) with a median age

of 20.9 years (range 1.4−48.3). There was no difference between

the highest historical inhibitor titres among the age group. Before
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emicizumab prophylaxis, most patients were using bypassing agent

prophylaxis: activated prothrombin complex concentrate (aPCC) in

seven patients, four using activated recombinant FVII (rFVIIa), and

one patient using both. One patient was undergoing immune tolerance

induction (ITI) therapy using high dose (50 IU/kg three times a week)

plasma-derived FVIII. Two patients were receiving on-demand treat-

ment, while one patient changed to emicizumab from fitusiran (Table

S1). The estimated mean ABR of all patients was 14.1 (SD ± 14.2).

The ABR of the adult group appeared higher than that in the paedi-

atric group (median 14.0 vs. 7.0) but there was no statistical difference

in bleeding rate between the two groups before emicizumab use.

For the paediatric group, the time period between inhibitor develop-

ment and the start of emicizumab use was shorter (median 2.9 years)

compared to the adult group (median 25.9 years). The median dura-

tion of emicizumab use was 717.5 days (range 369−1788 days) in all

patients. Seven patients experienced dosing interval switching during

emicizumab maintenance therapy, mainly due to compliance issues.

These individuals changed dosing interval from once-weekly infu-

sion to every other week or once-monthly infusion (Table S2). The

remaining patients had unchanged dosing intervals: every week, every

other week or every month, according to their lifestyle. After emi-

cizumab use, zero bleeding was achieved in nine patients (56.3%),

and ABR was decreased in all patients (median 0 [range 0−1.47],

mean 0.35 [SD ± 0.49]) (Figure 1). Annualised joint bleeding was

median 0 (range 0–1.24), mean 0.11 (SD ± 0.32) in all patients.

Among the 16 patients, one patient had two major surgeries and

one patient underwent a minor operation. Major surgery was per-

formed with three additional doses of rFVIIa for each surgery; the

minor surgery was conducted without any additional replacement

therapy except for emicizumab (Table S2). Inhibitor titre after emi-

cizumab use showed a decreasing tendency in 11 (73.3%) patients,

while in four patients, the inhibitor titre increased (Figure S1). Median

inhibitor titre decreased from 25.6 to 1.9 BU (range 0−419.4) after

emicizumab prophylaxis, although there was no significant trend of

change among the values. None of the patients who were able to be

followed up for inhibitor change (n = 15) were exposed to FVIII dur-

ing emicizumab use. The median emicizumab concentration for all 16

patients, measured at various time points, was 51.45 µg/mL (range

22.3−94.7) (Figure S2). There were no reported drug-related adverse

events.
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TABLE 1 Patients’ treatment history and Emicizumab use outcome.

Paediatric

patients Adult patients* All patients p value

Total number of patients, n (%) 7 (43.7) 9 (56.3) 16

Age at the start of emicizumab (years), median (range) 3.2 (1.4−14.0) 28.9 (20.6−48.3) 20.9 (1.4−48.3) .002

Known highest inhibitor titre (BU), median (range) 26.7 (9.2−300) 22.8 (7.7−227.2) 24.2 (7.7−300) .91

Treatment before emicizumab, n (%) .32

aPCC 3 (42.8) 2 (22.2) 5 (31.3)

rFVIIa 0 5 (55.6) 5 (31.3)

aPCC or rFVIIa 3 (42.8) 1 (11.1) 4 (25.0)

FVIII 1 (14.3) 0 1 (6.2)

Fitusiran 0 1 (11.1) 1 (6.2)

Inhibitor titre just before emicizumab start, median (range) 26.7 (0.5−300) 22.8 (13.8−227.2) 24.2 (0.5−300) .45

ABR before emicizumab use, median (range) .46

Median 7.0 (2−12) 14.0 (0−48) 10.5 (0−48)

mean (± SD) 7.4 (± 3.7) 19.3 (± 17.3) 14.1 (± 14.2)

Time since inhibitor development to emicizumab use (years), median

(range)

2.9 (0.3–10.8) 25.9 (0.9–42.8) 9.6 (0.3–42.8) .03

Duration of emicizumab use (days), median (range) 827 (369–1045) 589 (468–1788) 717.5 (369–1788) .53

ABR after emicizumab use .89

median (range) 0.35 (0.00–0.99) 0.00 (0.00–1.47) 0.00 (0.00–1.47)

mean (± SD) 0.33 (± 0.37) 0.37 (± 0.60) 0.35 (± 0.49)

AJBR after emicizumab use .89

median (range) 0.00 (0.00–0.35) 0.00 (0.00–1.24) 0.00 (0.00–1.24)

mean (± SD) 0.05 (± 0.13) 0.16 (± 0.41) 0.11 (± 0.32)

Zero bleeding, n (%) 3 (42.9) 6 (66.6) 9 (56.3) .62

Inhibitor titre after emicizumab use (BU)**, median (range) 3.85 (0.5–419.4) 1.0 (0–286.6) 2.6 (0–419.4) .28

Abbreviations: ABR, estimated annualised bleeding rate; AJBR, estimated annualised joint bleeding rate; aPCC, activated prothrombin complex concentrate;

BU, Bethesda unit; ITI, immune tolerance induction; rFVIIa, activated recombinant factor VII; SD, standard deviation.

*Adult patients (aged> 19 years).

**Except for one paediatric patient missing data.

F IGURE 1 Comparison of annualised bleeding rate before and
after emicizumab use (p< .001).

In this first real-world study in Korea of the use of emicizumab in

PwHAi who had mostly been heavy bleeders with previous therapies,

we observed very low ABR (mean 0.35 ± 0.49) and 56% of patients

showed no bleeding events at all. Emicizumab demonstrated similar

efficacy in adult and paediatric patients. All 16 patients had less than

1.5 ABR using emicizumabwith various dosing schedules.

Long-term outcomes from the HAVEN studies showed that, among

a total of 401 patients, emicizumab showed consistent bleeding

control across a median of 120.4 weeks with a favourable safety

profile.4 The multicentre phase 3b STASEY study of once-weekly

emicizumab prophylaxis in PwHAi aged > 12 years, analysed data

from 193 patients over a median of 103.1 weeks.5 In the STASEY

study, zero bleeding was achieved in 82.6% of individuals, with

a mean ABR of 0.6 (0.00−4.85). Although our data are derived

from a small number of subjects compared to those studies, sim-

ilar results were obtained after a median of 102.5 weeks of emi-

cizumab exposure, with no reported drug-related adverse events. Our

study highlights the application of drugs in the real-world and the

results of our study can be considered important, especially consid-
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ering that there are not many long-term data among children with

inhibitors.

In the real-world setting, patients used different emicizumab dos-

ing schedules according to personal circumstances or their physician’s

recommendation considering each patient’s tolerability profile. Over-

all, 43.5% of individuals had longer dosing intervals with no increase in

bleeding pattern. The once-monthly schedule was preferred for some

patients, including children, due to the convenience of only visiting hos-

pital once a month. Once-monthly dosing resulted in a slightly higher

ABR in HAVEN 2 with 10 paediatric patients, and in HAVEN 4 with

41 patients aged ≥12 years.6,7 Two paediatric patients in our study

showed no bleeding with more than a year’s duration of once-monthly

emicizumab dosing. Although this is only a small number of patients,

this demonstrates the possibility for the once-monthly regimen to be

applicable to children in real-world settings.

Clinical experience of emicizumab use during surgical procedures

has been reported to bemostly tolerable withminimal bleeding events

or intervention, no discontinuation of drugs, and no thromboembolic

events or deaths.8,9 In our study, two patients underwent surgery: one

patient had two major operations (right ankle arthroplasty, debride-

ment; retroperitoneal mass excision, inguinal hernioplasty), with the

second patient undergoing port removal. Patients who underwent

major surgery used three doses of rFVIIa for post-operative bleeding

control, whereas port removal required no additional factor replace-

ment therapy. Our study confirms that the use of emicizumab made

the surgical procedure easier and less burdensome for both healthcare

providers and patients.

A few studies have reported a trend towards reduced inhibitor

titres after emicizumab use in PwHAi.1,10 We observed a decreas-

ing tendency of inhibitor titres in most patients (11, 73.3%) and

FVIII inhibitors disappeared in four patients. In contrast, four patients

with higher inhibitor titres had increased inhibitor titres after emi-

cizumab use. Changes in inhibitor titre with emicizumab use is an

ongoing investigational matter; we were not able to analyse the

underlying mechanism of these variations. It is recommended to mea-

sure FVIII inhibitor titre regularly in patients receiving emicizumab

treatment.

Emicizumab concentrations across all patients were measured a

total of 35 times during the study period, ranging from 1 to 4

times per patient. Although emicizumab concentrations were variable

between patients, the mean emicizumab concentration was similar

(53.08 µg/mL ± 19.84) to those reported in previous studies and

showed stability with emicizumab use.5,7

There are several limitations associated with our study. This was

a small study with a short observation period and no control group;

moreover, patientmonitoring or follow-up scheduleswere decided dif-

ferently according to each investigator’s choice. Hence, it was difficult

to collect uniformdata for laboratory results. The retrospective review

of some patient data represents another limitation because it pre-

cluded the ability to compare subjective or objective improvements in

joint health or patient quality of life (QoL).

Despite the limitations, our real-world Korean data demonstrate

that emicizumab is an effective and safe treatment for both paedi-

atric and adult PwHAi. In the real-world setting, PwHAi who were

treated with emicizumab had a dramatic and stable decrease in ABR

and improvedQoLwithout significant side effects.
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SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.
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