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Abstract:

Background: Nonfactor replacement of emicizumab has shown an effectiveness in preventing bleeding episodes 

among patients with hemophilia with and without inhibitor.  Objective: A retrospective evaluation of patients 

with severe hemophilia A with and without inhibitor receiving prophylactic emicizumab was conducted.  Subjects 

and methods: Five patients with severe hemophilia A with and without inhibitor aged > 12 years experiencing 

at least 5 bleeding episodes during the previous 6-month period, were enrolled. The standard loading dose of 

prophylactic emicizumab at 3 mg/kg weekly was given for 4 weeks, followed by the maintenance dose at 1.5 

mg/kg weekly (n = 1) or 6 mg/kg every 4 weeks (n = 4).  The occurrence of bleeding episode was monitored. 

Results: Five enrolled patients whose ages ranged from 13 to 28 years, were enrolled.  Two patients had high 

inhibitor while the remaining three patients had no inhibitor.  During a 3-year treatment, the zero annual bleeding 

rate was 12 of 15 (80%) accumulative patient-treatment years among 5 studied patients and additional 1 episode of 

annual bleeding rate was 3 of 15 (20%), which were markedly decreased compared with those of the pretreatment 

period.  A total of 3 bleeding episodes included one each occurring at the iliopsoas muscle, lower gastro-intes-

tine tract and knee hemarthrosis with multiple abrasion from motorcycle accident.  All were responsive to the 

additional recombinant factor VIIa and factor VIII concentrate for patients with and without inhibitor accordingly.  

The musculoskeletal outcome was markedly improved in terms of pain, joint motion, muscle strength, functional 

status and physical fitness.  Hemophilia Joint Health Score (HJHS) was also improved among 2 patients evaluated 

by this score.  Conclusion: The standard dose of emicizumab has shown effectiveness in decreasing the annual 

bleeding rates among Thai patients with hemophilia A with and without inhibitor. 
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นิพนธต์น้ฉบบั

ผลดีของการใหย้าอมิีซิซูแมบเพือ่ป้องกนัอาการเลอืดออกในผูป่้วยไทย
โรคฮโีมฟีเลยี เอ ที่มีและไม่มีสารตา้น: รายงานผูป่้วย
อ�ำไพวรรณ  จวนสมัฤทธิ์1   มลรชัฐา  ภาณุวรรณากร2   สุภนีวรรณ  เชาวว์ศิิษฐ3   เตชติ  จริะวชิติชยั2   เกศสุดา  แคมพก์า1

วรีะศกัดิ์  ศาสนกลุ1   ประกายวรรณ  เกษเกษม1   สุรพงศ ์ เลศิธรรมเกยีรติ4   ผกาวรรณ  วงศว์รีะวฒันกูร5 และ นงนุช  สริะชยันนัท์1 
1ภาควชิากมุารเวชศาสตร ์ 2ภาควชิาเวชศาสตรฟ้ื์นฟู  3ภาควชิารงัสวีทิยา  4สถาบนัการแพทยจ์กัรนีฤบดนิทร ์ 5งานการพยาบาลกมุารเวชศาสตร ์ภาควชิาพยาบาลศาสตร ์

คณะแพทยศาสตรโ์รงพยาบาลรามาธบิด ี มหาวทิยาลยัมหดิล

บทคดัย่อ

ความเป็นมา การรกัษาทดแทนดว้ยยาอมีซิซูิแมบทีไ่มใ่ช่แฟกเตอรเ์ขม้ขน้มปีระสทิธิภาพสูงในการป้องกนัอาการเลอืดออกในผูป่้วยโรค

ฮโีมฟีเลยี เอ ทีม่แีละไมม่สีารตา้น  วตัถุประสงค ์ศึกษายอ้นหลงัผลของการใหย้าอมีซิซูิแมบเพือ่ป้องกนัอาการเลอืดออกในผูป่้วยไทย

โรคฮโีมฟีเลยี เอ ทีม่แีละไมม่สีารตา้น  ผูป่้วยและวธิกีาร ศึกษาในผูป่้วยโรคฮโีมฟีเลยี เอ ชนิดรุนแรงมากทีม่แีละไมม่สีารตา้นจ�ำนวน 5 

ราย อาย ุ> 12 ปีทีม่ปีระวตัเิลอืดออกมากกวา่หรือเท่ากบั 5 ครัง้ในระยะเวลา 6 เดือน ผูป่้วยทกุรายไดร้บัยาอมีซิซูิแมบขนาดมาตรฐาน

เพือ่ป้องกนัอาการเลอืดออก คือ 3 มก./กก. สปัดาหล์ะครัง้ 4 ครัง้ ต่อดว้ย 1.5 มก./กก. ทกุสปัดาห ์(n = 1) หรือ 6 มก./กก. ทกุ 

4 สปัดาห ์(n = 4) และตดิตามอาการเลอืดออกทีเ่กดิขึ้น  ผลการศึกษา ผูป่้วยโรคฮโีมฟีเลยี เอ ชนิดรุนแรงมากจ�ำนวน 5 ราย อายุ

ระหวา่ง 13 ถงึ 28 ปีร่วมในการศึกษา ผูป่้วย 2 รายมสีารตา้นระดบัสูง อกี 3 รายไมม่สีารตา้น ในระยะเวลาการศึกษา 3  ปีทีไ่ดร้บั

ยาอมีซิซูิแมบ พบวา่ ไมม่อีาการเลอืดออกต่อปีเท่ากบั 12 จากระยะเวลาศึกษาสะสม 15 ปี (รอ้ยละ 80) ในผูป่้วย 5 รายและมอีาการ

เลอืดออกเพยีง 1 ครัง้ต่อปี เท่ากบั 3 จาก 15 ปี (รอ้ยละ 20) ซึง่ต�ำ่กวา่ช่วงก่อนไดร้บัยาอมีซิซูิแมบอย่างชดัเจน อาการเลอืดออก 

3 ครัง้เกดิขึ้นทีก่ลา้มเน้ือ iliopsoas ทางเดินอาหาร และขอ้เขา่ร่วมกบัแผลถลอกเนือ่งจากอบุตัเิหตรุถจกัรยานยนต ์ซึง่ตอบสนองต่อ

การรกัษาเพิม่เตมิดว้ย recombinant factor VIIa และแฟกเตอร ์แปดเขม้ขน้ในผูป่้วยทีม่แีละไมม่สีารตา้น การประเมนิระบบกลา้ม

เน้ือและขอ้ต่อพบวา่ดีขึ้นในแง่ของอาการปวด การเคลือ่นไหวขอ้  ก�ำลงักลา้มเน้ือ การใชง้าน และความสมบูรณโ์ดยรวมของร่างกาย 

ผูป่้วยสองรายทีไ่ดร้บัการประเมนิดว้ย Hemophilia Joint Health Score  กม็คีะแนนการประเมนิดีขึ้นมาก  สรุป การใหย้าอมีซิซูิ

แมบขนาดมาตรฐานช่วยลดอาการเลอืดออกรายปีในผูป่้วยไทยโรคฮโีมฟีเลยี เอ ทีม่แีละไมม่สีารตา้นไดอ้ย่างมปีระสทิธิภาพ

ค�ำส �ำคญั :	l ฮโีมฟีเลยี  l ฮโีมฟีเลยีทีม่สีารตา้น  l อมีซิซูิแมบ  l อตัราเลอืดออกรายปี  l การป้องกนั

วารสารโลหิตวิทยาและเวชศาสตร์บริการโลหิต. 2565;32:235-44.
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Introduction

Patients with hemophilia risk exhibiting frequent 

bleeding in their muscles and joints especially those with 

severe degree possessing the deficient factor of less than 

1%.  The effective management involves prophylactic 

treatment with frequent infusion of factor concentrate 

to achieve a trough level at least more than 1% upon 

the guidelines recommended by the World Federation 

of Hemophilia in the year 20131.  However, the recently 

published guidelines in 2020 recommend raising the 

deficient factor 3 to 5% or more to prevent damage to 

the joints2.  Nevertheless, patients with severe hemo-

philia A are prone to developing inhibitor to the factor 

VIII clotting activity at 20 to 30%3 that worsens the 

musculoskeletal system of these patients.  They need 

eradicating the inhibitor by means of immune tolerance 

induction (ITI) within the first three years of inhibitor 

development4.  The success rate of ITI is approaching 

53 to 79%5 depending on the protocol used and each 

patient’s individualized response.  Those without eligible 

ITI or unresponsive to ITI have to use bypassing agents 

of activated prothrombin complex concentrate (aPCC) 

or recombinant activated factor VII (rFVIIa)6.  The cost 

of replacement therapy is much higher among patients 

with inhibitor than those without inhibitor.

Recently, the bispecific monoclonal antibody, namely, 

emicizumab binding to the factor IXa and factor X7,8 has 

been found effective in decreasing the annual bleeding 

rate among patients with hemophilia A with and with-

out inhibitor8-12.  Here, we reported the beneficial effect 

of emicizumab on preventing and controlling bleeding 

episodes among Thai hemophiliacs with and without 

inhibitor.

Subjects and Methods

A retrospective analysis was conducted of five patients 

with severe hemophilia A with and without inhibitor, 

aged more than 12 years old, receiving the standard 

dose of emicizumab at the International Hemophilia 

Training Center-Bangkok, Faculty of Medicine, Ramathi-

bodi Hospital, Mahidol University.  The study included 

patients exhibiting at least five bleeding episodes in 

the previous six months and excluded patients with 

acquired hemophilia.  The study was approved by the 

Faculty Ethics Committee of the Faculty of Medicine, 

Ramathibodi Hospital, Mahidol University (MURA2017/862). 

Written informed consent was obtained from patients 

and parents.

The factor VIII clotting activity (FVIII:C) was deter-

mined using a one-stage assay based on partial throm-

boplastin time with factor VIII deficient plasma from the 

Instrumentation Laboratory, Bedford, MA, USA13.  The 

factor VIII inhibitor was determined using the Nijme-

gen-Bethesda method14.  After receiving emicizumab, 

the inhibitor was determined using chromogenic assay 

with bovine factor VIII deficient plasma as substrate15.

DNA was extracted from the peripheral leucocyte 

using the salting out method, and inversion of intron 

22 was initially performed16.  Patients without inversion 

intron 22 had all exons of their factor VIII gene amplified 

and sequenced accordingly to search for the causative 

mutation. 

Results

The demographic data of the studied patients are 

shown in Tables 1 and 2.  Four of five patients had a 

family history of hemophilia while only one patient con-

stituted a sporadic case.  The identified factor VIII gene 

mutation was inversion of intron 22 (n = 2), nonsense 

mutation (n = 1) and missense mutation (n = 2).  They 

started to receive episodic treatment with cryoprecipitate 

at ages ranging from 0.3 to 3.4 years and switched to 

early episodic treatment with heat-treated lyophilized 

cryoprecipitate and factor concentrate at ages ranging 

from 1.8 to 11.6 years.  All parents were able to perform 

venipuncture properly after being trained except the 

youngest boy (No. 3) at 1.8 years of age who required 

infusion at a local hospital near his house.  His mother 

was subsequently able to perform venipuncture when 

the patient was 8 years old.
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Table 1  Demographic data of the studied patients

Patients 
No.

Family history
Age at diagnosis

(year)
FVIII:C 

(%)
Mutation

1 Two uncles with hemophilia died 0.3 0.4 Inversion intron 22 distal type 

2 One uncle with hemophilia died  0.7 0.1 c. 2767 ins T,
p. I 923 F fsx11

3 No family history 1.0 0.5 c. 1681 G>A,
p. D561 N

4 One elder brother with hemophilia (alive) 2.9 0.9 c. 830 T>C,
p. I 277 T

5 One elder brother with hemophilia (alive) 3.4 0.2 Inversion intron 22 proximal type

FVIII:C, factor VIII clotting activity

Table 2  Previous factor replacement therapy among the studied patients

Patient 
No.

Birth

Episodic treatment 
with cryoppt

Early episodic treatment with
lyophilized cryoppt & factor conc.

Episodic treatment with PCC,
rFVIIa, aPCC

Prophylactic
emicizumab

Age Duration 
(y)

Age Age
self-infusion

Duration 
(y)

Age Initial 
inhibitor

Highest 
inhibitor

Duration 
(y)

Age Duration 
(y)

1 1989 0.3 11.3 11.6 12 2.2 13.8 1.9 104 14.7 28.5 3.2

2 1997 0.5 9.1 9.6 15 3.3 12.9 1.3 50.5 8.8 21.7 3.2

3 2000 1.0 0.7 1.8 13 16.1 - - - - 17.9 3.0

4 2001 2.9 3.0 5.9 17 11.6 - - - - 17.5 3.1

5 2005 3.4 3.8 7.2 10 6.2 - - - - 13.4 3.0

aPCC, activated prothrombin complex concentrate;  conc, concentrate;  cryoppt, cryoprecipitate;  PCC, prothrombin complex concentrate; 

rFVIIa, recombinant activated factor VII

Two patients (Nos. 1 and 2) with intron 22 inversion and 

nonsense mutation were found to possess positive inhibitor 

of 1.9 and 1.3 Bethesda units (BU) on the routine 6-month 

screening at the age of 13.8 and 12.9 years, respectively.  

The inhibitor rose to the highest levels of 104 and 50.5 

BU, respectively.  They had to use prothrombin complex 

concentrates (PCC), aPCC and rFVIIa at the early bleeding 

episodes.  The other two patients (Nos. 3 and 4) with missense 

mutation had no inhibitor while the last patient (No. 5) with 

intron 22 inversion also had no inhibitor.  However, all the 

patients with and without inhibitor received inadequate 

replacement therapy resulting in chronic hemarthrosis. 

Three patients received radioactive synovectomy 

using intra-articular injections of Yttrium-90 to lessen the 

frequency of bleeding episode.  Patient No. 1 received 

yttrium injection in his right shoulder and right elbow at 

the age of 24 and 25 years, respectively.  Patient No. 3 

received yttrium injection in his left knee at 3 years of age 

while patient No. 4 received yttrium injection in bilateral 

elbows at 15 years of age.  All patients had negative 

test results for anti-human immunodeficiency virus (HIV), 

anti-hepatitis C virus (HCV) and hepatitis B surface anti-

gen (HBsAg), anti-hepatitis B surface antibody (anti-HBs) 

and anti-hepatitis core antibody (anti-HBc) except three 

patients exhibiting transient positive protective anti-HBs 

of more than 10 million IU.

All patients received the subcutaneous standard loading 

dose of emicizumab at 3 mg/kg weekly for four weeks 

followed by maintenance of 1.5 mg/kg weekly in patient 

No. 5 while the remaining patients received 6 mg/kg every 

four weeks.  At initiating emicizumab, patients Nos. 1 and 

2 had their current inhibitor of 88 and 1.3 BU, respectively. 
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Table 3  Annual bleeding rate and the factor replacement therapy used

Patient No.
Factor replacement Annual bleeding rate

BW (kg) Factor concentrate Before emicizumab
After emicizumab

Year 1 Year 2 Year 3

1 72 rFVIIa 26 mg 15 1 0 0
2 60 - 12 0 0 0
3 60 - 24 0 0 0
4 72 Factor VIII 21,500 units 24 1 0 0
5 63 Factor VIII 11,000 units 12 0 0 1

BW, body weight;  rFVIIa, recombinant activated factor VII

The results revealed zero annual bleeding rate at 
12 of 15 (80%) accumulative patient-treatment years 
among the 3-year treatment in five patients and one 
episode of annual bleeding rate at 3 of 15 (20%), which 
were markedly decreased compared with those before 
emicizumab treatment (Table 3).  Essentially, the mus-
culoskeletal outcome was markedly improved in terms 
of pain, joint motion, muscle strength and function. 

Overall fitness was also improved.  The patients could 
also participate in recreation activities and in fitness 
club training implying better quality of life They had 
more motivation and self-confidence in home exercise 
with more awareness of bleeding. Hemophilia Joint 
Health Score (HJHS) in two evaluated patients was 
markedly improved (Table 4).  Patient No. 4 could also 
reduce the extra weight.

Table 4  Improvement of the musculoskeletal system from emicizumab treatment

Patient No. Before emicizumab treatment After emicizumab treatment

1 •	Hemarthrosis and pain at right elbow & right shoulder 
every 2 -3 months (status post radiosynovectomy)

•	Could not titrate exercise due to pain
•	 Imaging showed effusion and soft tissue swelling

•	 Significantly decreased frequency of hemarthrosis and 
pain at right shoulder and no bleeding at right elbow

•	Ability to maintain aerobic exercise and weight bearing
•	 Imaging showed hemophilic arthropathy without inflam-

mation

2 •	Right elbow stiffness
•	Need unilateral axillary crutch on ambulation
•	Only isometric exercise of right quadriceps could be 

performed
•	HJHS of 34 (0/11/2/11/4/2+4) 

•	 Improvement of ROM of right knee and elbow
•	Ambulation without gait aids
•	Ability to maintain aerobic and progressive resistive 

exercise
•	HJHS of 22 (0/6/0/8/3/3+2)

3 •	Hemarthrosis at left ankle every 2 months
•	 Pain at left ankle on ambulation
•	Could not titrate aerobic exercise

•	No history of joint & muscle bleeding and pain
•	Mild improvement of ROM of left ankle
•	Ability to maintain aerobic exercise and weight training

4 •	Hemarthrosis of both elbows and left knee every 3 
months (status post radiosynovectomy)

•	Could not titrate aerobic exercise except resistive exer-
cise of left quadriceps

•	No history of joint & muscle bleeding and pain
•	Ability to maintain aerobic exercise and weight training
•	 Significant weight reduction

5 •	Hemarthrosis of left ankle every 2 months

•	HJHS of 28 (0/1/8/5/7/3+4)

•	No history of joint & muscle bleeding and pain except 
right knee hemarthrosis and abrasion wound from motor-
cycle accident

•	 Improvement of ROM of both ankles
•	Ability to generate progressive resistive exercise both 

ankles
•	HJHS of 9 (1/0/1/1/1/3+2)

HJHS, Hemophilic joint health score at left and right elbow, knee, ankle and global gait;   ROM, range of motion
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Regarding the bleeding control during the emicizumab 

administration, three major bleeding episodes were found 

in the current study.  First, patient No. 1 experienced 

iliopsoas muscle bleeding at the first loading dose of 

emicizumab (D0).  Additional daily intravenous rFVIIa at 

the dose of 90 µg/kg for four days combined with cold 

compression and completely absolute bed rest showed 

effectiveness in bleeding control by lessening the clinical 

symptom starting from D1 to D2 after management.  

The ultrasonography demonstrated no change in size 

of hematoma but a clot was formed on D7 when the 

second loading of emicuzumab was given, followed 

by decreasing the size on the D28 receiving the first 

four-weekly maintenance dose of emicuzumab at 6 mg/

kg as shown in Table 5 and Figure 1.  The patient fully 

recovered and had not experienced recurrent bleeding 

episode up to 3-year treatment shown by the complete 

resolution of hematoma by the ultrasonography study.

Second, the lower gastrointestinal bleeding in patient 

No.4 occurred on the 21st day of the four-weekly main-

tenance dose of emicizumab at 6 mg/kg.  The patient 

did not inform the local physician taking care of him 

at a provincial hospital that he has had emicizumab 

administration.  The local physician found that he had 

normalized activated partial thromboplastin time (APTT) 

which might have been due to factor VIII concentrate 

administered by himself.  Therefore, only tranexamic 

acid and packed red cells were prescribed.  Upon the 

call from his mother, we suggested the local physician 

give him 4,000 units of factor VIII concentrate before 

transferring him to our hospital in Bangkok.  A total 

of 21,500 units of factor VIII concentrate was given for 

seven days and the subsequent esophago-gastro-duode-

noscopy and colonoscopy revealed acute colitis which 

was treated accordingly. 

Lastly, the motorcycle of patient No. 5 hit a car on 

the day receiving weekly maintenance emicizumab at 

1.5 mg/kg.  He was transferred to our hospital within 

five hours of the accident.  The patient had right knee 

hemarthrosis and multiple abrasions on the trunk and 

extremities.  A total of 11,000 units of factor VIII concen-

trate was given for five days.  A face-to-face conference 

among the medical personnel, patient and parents was 

conducted to ascertain the avoidance of bleeding risk 

before continuing the treatment.

Discussion

Four of five enrolled patients had a family history of 

bleeding disorders.  Mothers of patients No. 1 and 2 had 

maternal uncles who passed away several years before 

conceiving the enrolled patients.  Without intensive 

history taking at the antenatal clinic, they were not 

recognized as possible carrier of hemophilia requiring 

laboratory testing of carrier state and prenatal diagnosis 

Table 5  Management for the iliopsoas muscle bleeding in patient No. 1

Day of treatment Emicizumab rFVIIa Ultrasonography

D0 1st loading dose 3 mg/kg 6,500 µg (90 µg/kg)

D1 - 6,500 µg (90 µg/kg) Multistage hematoma

D2 - 6,500 µg (90 µg/kg) -

D3 - 6,500 µg (90 µg/kg) -

D4 - - No change in size

D7 2nd loading dose 3 mg/kg - No change in size but clot was formed

D14 3rd loading dose 3 mg/kg - -

D21 4th loading dose 3 mg/kg - -

D28 1st maintenance dose 6 mg/kg - Further decreased size

rFVIIa, recombinant activated factor VII
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Figure 1 Ultrasonography of the iliopsoas muscle of patient No. 1   

The first ultrasound study (day 1) reveals multistage 

hematoma distending the distal left iliopsoas muscle

The second ultrasound study (day 4) reveals no significant 

change in size of the pre-existing hematoma

The third ultrasound study (day 7) reveals no significant 

change in size of the pre-existing hematoma.  The 

centrally increased echogenicity (white stars) suggests 

clot formation reflecting more chronic stage of blood.  

Hyperechogenicity in the left hip joint (black stars) could 

be blood clot or synovial hypertrophy.

The fourth ultrasound study (day 28) reveals that the left 

iliopsoas muscle returned to its normal contour (arrows).  

The size of hematoma (between cursors) further decreased 

so that it can be contained within normal-sized muscle.

Follow-up ultrasound study three years later reveals decreased size and inhomogenously increased echogenicity 

of the hematoma bed.  This could be resolution of hematoma and leaving some architectural distortion.  No 

evidence of new bleeding is detected by ultrasound and by clinical profile.

A B

C D

E



Ampaiwan Chuansumrit, et al.242

J Hematol Transfus Med  Vol. 32  No. 3  July-September 2022

of hemophilia in their male offspring.  However, the fa-

cility of the prenatal diagnosis had not been established 

in the previous three decades.  In addition, mothers 

of patients Nos. 4 and 5 already had had one son with 

hemophilia.  They should be counseled concerning the 

possibility to be carriers of hemophilia possessing 50% 

chance of having sons with hemophilia.  Therefore, four 

of five patients with hemophilia in the current study 

reflected inadequate carrier detection among females at 

risk that should be strengthened in the future services17,18.  

Moreover, the mutation is related to the risk of inhibitor 

development.  Patients with nonsense mutation and 

intron 22 mutation risk developing inhibitor at 52.2 and 

47.2%, respectively19.

Although all five patients received cryoprecipitate to 

treat their episodic bleeding initially and subsequently 

switched to early treatment with heat-treated lyophilized 

cryoprecipitate and factor concentrate, they all presented 

negative results for the annual monitoring of anti-HIV, 

anti-HCV and HBsAg.  Apart from additional donor 

self-exclusion starting in 1992, the National Blood Centre, 

Thai Red Cross Society and hospital blood banks have 

successively performed infectious marker screening in 

every blood donor as follows: serology for syphilis in 

1952, serology for anti-HIV and HBsAg in 1987, anti-HCV 

and HIV-p24 Ag in 1991, minipool nucleic acid test 

of six samples for HIV, HCV and HBsAg in 2000 and 

switched to be individual nucleic acid test in 2007 and 

nationwide in 2015.  Comprehensive donor screening 

is helpful in protecting receipts from transfusion-trans-

mitted diseases20. 

All patients’ mothers were able to perform proper 

venipuncture to infuse the lyophilized cryoprecipitate 

and factor concentrate at home except patient No. 3 

whose mother was able to perform venipuncture when 

he was 8 years old.  The ability to perform venipuncture 

is the key issue for successful home treatment.  The 

blood product and factor concentrate were infused to 

stop the bleeding promptly21.  Interestingly, they all 

were able to perform self-venipuncture at ages ranging 

from 10 to 17 years.

The standard loading dose of emicizumab at 3 mg/

kg weekly for four weeks followed by maintenance dose 

of either 1.5 mg/kg weekly, 3 mg/kg every two weeks 

or 6 mg/kg every four weeks showed effectiveness in 

decreasing the annual bleeding rates.  Also, emici-

zumab acted as an adjunctive therapy with additional 

rFVIIa or factor VIII concentrate in controlling serious 

bleeding episodes efficiently.  The favorable results in 

decreasing annual bleeding rates among hemophiliacs 

with and without inhibitor in several studies and the 

current study urge medical personnel to apply for budget 

support from health authorities.  Patients face long term 

suffering from frequent bleeding episodes with inade-

quate treatment especially those with inhibitor.  The 

real world evidence of mean (SD) annual medical cost 

for treating severe bleeding episode among hemophiliacs 

with inhibitor was 983,744 (2,602,304) THB22.  This was 

ineffectively-spent because morbidity and mortality rates 

among these patients were still high.

One pitfall shown in the current study was the  

normalized APTT among patients receiving emicizumab8. 

It was wrongly interpreted as having normalized FVIII:C 

among patients with hemophilia A.  This pitfall has 

been warned to patients and family members that they 

should inform the medical team regarding their emici-

zumab treatment.  This up-to-date knowledge has been 

emphasized in the continued education for hematolo-

gists.  The plasma trough level of emicizumab among 

patients receiving the standard dose of emicizumab 

is approximately 45 µg/mL which is equivalent to the 

levels of factor VIII at 15% (0.3% factor VIII per µg/

mL of emicizumab)8.  This level is sufficient to pre-

vent spontaneous bleeding episodes but insufficient for 

trauma-related or other serious bleeding episodes.  The 

additional replacement therapy of bypassing agents or 

factor VIII concentrate should be prescribed accordingly 

for patients with and without inhibitor.  Also, medical 

personnel should emphasize to patients and parents 

that traffic accidents are one of the common leading 

causes of death among adolescents and adults with 

hemophilia in Thailand23.  The mortality and morbidity 
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rates are higher than those of the general population. 

Patient No. 5 was lucky to survive, and to not have 

succumbed at the scene.

The current study was limited by the retrospective 

design.  The data were retrieved from medical records, 

and data such as subclinical bleeding in the joints were 

missing and irrelevant to the study.  In addition, the 

quality of life was not included in the study.  Further, a 

small sample size of five cases is insufficient to conclude 

the effectiveness of this nonfactor replacement therapy. 

A larger number of enrolled patients is warranted but 

the constraint would be funding to support this high 

cost medication.

As a result, the standard dose of emicizumab has 

shown effectiveness in decreasing the annual bleeding 

rates among Thai patients with hemophilia A with 

and without inhibitor.  The musculoskeletal system 

was impressively improved for all enrolled patients.  It 

would be challenging for health authorities to consider 

the possibility in providing proper treatment for patients 

with hemophilia and high-titer inhibitor.  They face the 

life-long suffering from inadequate replacement and 

dream for effective treatment.
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