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Abstract

Background

Although Prophylactic treatment is a standard of care in many developed countries,
known to reduce the severity of hemophilic bleeding events, adult patients in Taiwan
have not traditionally used prophylaxis. Recently Taiwan National Health Insurance
Administration (NHIA) have announced that adult hemophilia can now adopt
Intermediate-dose prophylaxis, therefore the economic evaluation of Intermediate-dose
prophylaxis versus On-demand treatments for patients with severe hemophilia in
Taiwan is becoming a critical research issue for NHI when making further policy

decisions.

Aims
This study aimed to analyze the cost effectiveness of Intermediate-dose prophylaxis
treatment versus On-demand treatment for patients with severe hemophilia A without

inhibitor.

Methods

A multicenter observational study was conducted by the Taiwan Society of Thrombosis
and Hemostasis to analyze the effectiveness of two treatment strategies for hemophilia
patients. The effects were collected from seven centers that treat hemophilia patients
using the IRB approved protocol. This study was authorized by Taiwan Society of
Thrombosis and Hemostasis to use a subset of the data to conduct the analysis.
Measurement of health effect outcome was the number of bleeding events during
observation period collected from the study. Direct costs were estimated according to
the Taiwan NHI guidelines for hemophilia treatment by using Intermediate-dose
prophylaxis treatment for hemophilia A with recombinant factor VIII (15-25 IU/kg, 1-3

times per week).

doi:10.6342/NTU201700349



Results

The health effect outcome (Number bleeding events) of Intermediate-dose prophylaxis
treatment is lower than On-demand treatment, prophylactic treatment avoids 6.71
episodes of bleeding (p-value <0.05). The annual clotting factors consumption were
8.33% higher for prophylactic treatment than On-demand treatment (approximately
NTD 360000/person per year). The incremental cost effectiveness ratio, i.e. the
additional costs to avoid per bleeding event by prophylactic treatment, was NTD 53915.
The budget impact of adopting prophylactic treatment was estimated to be NTD 300

million per year.

Conclusions

The selection of treatment methods for hemophilia not only related to cost issues but
also has the potential to avoid bleeding events of hemophilia patients. The additional
costs to avoid one bleeding event by prophylactic treatment were NTD 53915 per
patient per year in this research. Due to the limitation of research follow up period, we
were unable to collect other benefits of prophylactic treatment such as evade the total
knee replacement surgery of hemophilia patient. Further study examining the impact on
more precise health effects and health status over a longer observation period is

warranted.

Keywords: Hemophilia, Prophylactic treatment, On-demand treatment, Economic

Evaluation, Cost-effectiveness analysis
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Episodic versus prophylactic infusions for hemophilia A: a cost-effectiveness
analysis (Smith et al, 1996).
AP ER I B piohs 70 &7 BFF0R vs. 27 LIEB LIS R -
7 %% 1 USDI,100-1,380 per bleed averted [19].
Socioeconomic impact of haemophilia care: results of a pilot study (Szucs et al,
1996 ).
BT 239 &3 BEAR vs. 11 L3 MisR o
7 %% - DM 2,800 per averted joint bleed [20].
Assessing the effectiveness and cost-effectiveness of prophylaxis against bleeding
in patients with severe haemophilia and severe von Willebrand’s disease (Miners et
al, 1998).
AP ER LT L afink? vexF 179 tERABAlE 3 -

F 3 %% 1 £550 per bleed averted [21].
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HGh 2 o™ 0 A LR Sl AT A AR A S £ 550 < USD 1100 <
USD1,380 < DM 2,800 » # & #74 % 5 20,000 £ 55,000 ~ » & - $14 L35 & &
M7 8% (£ 22) PG g2 8 HaiR B bl4ck RIF Lanikg o 7
FRPHFRTT S LG HEAGE D ERIR > 75 LA B

(Diagnosis Related Groups, DRG)# =% 1 & j5 % % i e 3 #cig -

222 3R -FR -AREL —@FLE XML HE PR

g, &N EEFT T RS 74
Smith et al, 1996 USD1,100-1,380 per bleed averted. 358-44 58
Szucs et al, 1996 DM 2,800 per averted joint bleed. 528

Miners et al, 1998 £550 per bleed averted 218

S oA - BRAFEETRES2ZE G ERKQALY)E s A

1. A cost-utility analysis of primary prophylaxis versus treatment on-demand for
individuals with severe haemophilia (Miners et al,2002).
ERFT £ 100 A o
3 %% 1 £46,500 per QALY gained [22].

2. Cost effectiveness of haemophilia treatment: A cross national assessment (Lippert
et al, 2005).
BRAL GRS R 3y ~ F ) % 506 &+ A~BAle A0 F oAU
14 grr b 2230 X 7 PSR 0 276 I MK o

7 %% 1 €40000 per QALY gained [23].
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3. Revisiting the cost-effectiveness of primary prophylaxis with clotting factor for the
treatment of severe haemophilia A (Miners et al,2009).
ERA L 0 70 & i R iR B

5% 1 £38,500 per QALY gained [24].

BT B AR be- B QALY F B4R~ chd AR A ATE R 5 100 §
3200 F A(hed 23) 0 fib g B IR R BB RO # RS - B QALY 1 F
A o {AERE AT R R LR a2 R AT ALY = AT R
AR o % QALY T H A QALY {74 g @ FR TR fedd ok
Fb o FR RS AT LR EARE] 0 DA ERTE S R 0 H b A

LFARDEFAEETE F 670 T L& ARAL -

%23 HEFL RS- B QALY % / Dk &

£, &0 EiEsER Frh A
Miners et al,2002 £46,500 per QALY gained. 181 §
Lippert et al,2005 €40,000 per QALY gained. 125 3
Miners et al,2009 £38,500 per QALY gained. 150 5
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Willingness to pay for on-demand and prophylactic treatment for severe
haemophilia in Sweden (Steen Carlsson et al,2004)

2 2 % Greater expected net benefit with prophylaxis than OD.

dok ISR m&mf@A&#i*%,%@¢ﬁqﬁ,?@ﬁ SELE 1]
AV EL NN Ea Feinle AR M s R fAF[25] o

Economic Evaluation Of Prophylactic Treatment Vs On Demand For Moderate
Hemophilia A In Colombia (JE Ordofiez Molina et al, 2014).

F 3 %% 1 USS 1,056/avoided bleeding and US$12,512/avoided
hemarthrosis/arthropathies. cost-effectiveness threshold: 1 Colombian GDP per
capita = US$7,235 [26].

AR TN FHEF L1056 2 ARG EEARE o R - M ERL

\-

HFErF £ 12512 2=~ > TRAZEEA T B RITH PR B A

S

LA G kg 0 4 R RE EATE o

Cost-effectiveness analysis of prophylaxis versus on-demand supply of factor ix in
patients diagnosed with severe hemophilia b in Colombia (JE Ordofiez Molina et al,
2015).

3 %% 1 US$2,592/avoided bleeding and US$7,172/avoided joint damage.
cost-effectiveness threshold: 1 Colombian GDP per capita = US$7,235 [27].
AR - N FRE L2592 A ARG E S E R0 - B B

TERELETIT2 A A & ARGZHREGHITE o
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e B ft&—'ﬂk B B =A%+ Ar* A~ 47(Cost-Utility Analysis, CUA) » # {= CEA 3«
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%25 FABE LA A

B REELSITRAE 2 S %k H > ol e R
CMA Currency None Total cost
CEA Currency Natural units C/E
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Net Present Value
CBA Currency Currency
Method (NPV)
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GAM plot for model H! i1 2k &% Total.Im.1 with H! fin Zx ¢ Total vs. BMI
HiIf=x g Total ~ Treatment PP + SynovialMembraneExcision + s( Birthday_year, 4,0) +s(BMI, 4,0)
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TEHEFE 00 B2 B % AR &(Hyperuncemla)m%—*ﬁ £ € 34 2612 e
1 = He(p-value=0.0076) > 1985 & I 1999 & f12 2 & ¥ & T35 5 S Hc§ 3 4
10.20 = (p -value=0.0021) » %% % i § %> “T g K - T LR 12,50 & i)
= #e(p -value=0.0199) » FE Mok w2z &£ T3ad 0 T HciR 7 & PFi5 R w7 R

671 = e s = #e(p-value=0.0278) o

242€R AT A}?ﬁ&-&li’jul.ﬂ-*k&—t % ifﬂ‘f’iﬂﬁ?‘v\’ﬁﬁé%

. Std.
p %R Estimate t value Pr(>Jt)) VIF
Error
e 8.169 1.989 4.107 <0.0001
00 &2 § % /Rfse 26.120 9.633 2.712 0.0076 1.022
(Hyperuricemia)
1985<d1 4 & <2000 10.200 3.260 3.131 0.0021 1.217
R “s—*? 3 -12.497 5.303 -2.357 0.0199 1.244
R ic R (PP ) -6.713 3.019 -2.223 0.0278 1.044

Residuals standard error: 16.3246 on 135 degrees of freedom
Multiple R-Squared: 0.1418
F-statistics: 5.5749 on 4 and 135 degrees of freedom, p-value: 0.0003.
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5= & "T’f?é—’f’}%‘% F 2 Ak A7

AETATE AL LR F L E TR A AT AR A
Ao FlF QWA FRRY B R g TR 2 RFRER S F IU 256194 ~
(43 MPFEERERERRY > ok 44 BEFH LIRS L5 & RL 7S

AP T BN B D 833% (5 4361,934 & ) o

43 g0t 2 e F]S EEEY

Bt £ 10U § # € def T a1
Kogenate (IU)

25.566 90 %
& F1 A2

25.6194

ADVATE (IU)

26.100 10 %
AT 4R

FA4FFSR SR TLEAE RS FII T B2 Y2
TR SRR TR MR e p-value
s )
Mean + SD 169,512 + 19,223.7 183,639 + 19,271.3 0.256
Hi+~:1U

Mean + SD 4,342,796 + 492,500 4,704,730 + 493,720
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PSR IR MR EE R FARY FARAFTREILE T 2016

290 T A a: 11713562[33] £ 4 44 FE L FHRFRL Lpi R E

P%‘J"\2014-&7?T\—»&f1 j@t_}’%—a 10??9}/}647'30 ?{Ai‘]ii]ﬁi‘%vﬁ,
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37
doi:10.6342/NTU201700349



¥ 1

il
-
<
i

e Rl S PE IR R e i
S A
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FRIZFEIRPALI R 0 BRA § IR AT B 08 FFEFIRLE
FARL TG 0 F EIRA SR R (AL TR ) KE AL Er BT R
Fhg o SHERET G D B REEEE) . 6T
i = B AR #1205 F (Secondary prophylaxis) o @ = & 3R B 4o (Tertiary
prophylaxis)4p # 2. T ia B ek L G RASTERF ISR P R > AN R M &R

B ﬁ/é?i% LAY IR R ;E’:g‘%'%a 3}5,}4—‘5_@@/‘?%“7%‘%# Xvsrp F 4 s

N
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MERMERGL B ASEREEGFERG RFEGPES BRI
%ﬁ%%%ﬁﬂﬁ°54%RPP£%$ﬁw%g&ﬂﬁj9ﬁu11%$3’a
FEALET A00 EH T AT RRE DT I T EEILFEIES IS HOP 2
E S AP TIRE VR FF 3B B - A RA O gusfink 7 id o Fplet

B Pipg o ¥ AR AR BBF 0 e IR R Ik R

g NI W A

B A R B L & hin B AL P ARG B QA B R
DA LR AW R BRITE KRR S A S R 7
FEEZ2RARGIATFIIRESELR > F{o A AAPIT 0 T FAEE 2 SR
b Bt R @R A RO AR ALE T FUME A B R s F AR
FAFL AR FF WAL GERER AL S ALTHD o PP R A
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g ek d\pm M Rde e FlF 4L B F —?ﬂuﬁ (U B #8074 47 0 i T
REEFRMERFEF LY o A BTRAE L TP R R PR & A

WhyEL Ly ¢ IUKg 5 8 zgfmaire

ER e R A LS
# 7 s % 5 % B (World Federation of Hemophilia, WFH) % 223k s 2 8 2 &
12 B0 RWRE S HEMEE U E R SR RS B S AR E
R L (T4 T
(—) @B T 17
I TRAsE P P WFH 2 225 ik 835 (* % Gilbert score) ~ i % J b & i &
# %4 (Hemophilia Joint Health Score, HIHS) -
2. *ksEied M E R % SR fe™ o (Pettersson score) ~ P1EA & iR R R IR
1% B2(Magnetic Resonance Imaging, MRI) ~ 42 § /& 3% (Ultrasound scores) °
3. F®AWKE L ApFEH AR S (Hemophilia Activities List, HAL) ~ 228
i %o 8 & K % (Paediatric Haemophilia Activities List, PedHAL) ~ s
= ¥ e Jb 2 f23% 5 (Functional IndependenceScore in Hemophilia, FISH) e
(C)EAMAZFSET & apmtFEiH ¥ (Haemo-QoL) ~ 4r £ = i e
P L2 E 4 E:Tp 1 E [Canadian Hemophilia Outcomes: Kids’ Life

Assessment Tool (CHO-KLAT)]

LI A )k ek S U

A RER S PRI P R FSA FE L TR R s
RALFHPRLFFRR AP LSRN FRFL 2N ER > 50 @
LA AL e Rl WAL EF oA Igar= oAl
SR DI BN E e T AR FREAN SRR R

CEE R

-—n

Ff ;%'z P EEE L e T2 o
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FLCAr ¥ wp R 2 & RBATF R LR 1T 2 A oS & 47 (Cost-effectiveness
analysis, CEA) > ' n ¥ 2 £ & € & g »0ip| £ Btk B HaE 72 Ant o4y
(Cost-utility analysis, CUA) » F1A 41t - #3 R HEHFTH 57 £ QALY

(Quality-adjusted life-years) 5 # 5 FL {8 3% 15 = 8V 2 g R o

r -~ CEA % %1%
ATL R EERBLIFDBISRAPRTF R FRE Y B N 833% (B
dATE R 361,934 ) Aa fod i EERF OF SF A 0 AAF IR
Te R FEIR T 2004 £ © 2013 & - IOE;'L’&?:JF’”?'}%S:},%%? *E AR XL 133% A
PR RO R TR T A E AL F R 133% PR L AR FRLIEY L
FOrR S r 833% 2RA 5 en833%F R G e A A G e
B » WAL 6.7 xenE iy Sofie PHEPILSAEEFLR o8 X Ak LRV
(Incremental Cost Effectiveness Ratio, ICER) » T d. — =X o ¥ 28 4 g s 75
BF 553915 AU EL 20 ESF L BRI LG AR & G Ak
FALApmbEG A X g FE NG F A LM G BT § RN
RIS 9! eI A TR L
R ABE R AFRFRLIPPESGE  F - EEH N30T
ié‘f‘»’%«‘}%ﬁ%‘f TR g AR RMATE O i R AR B S L MO LT
Lo B SRS FI s s R S hE R Y 3 R Nk
T 105 ER AN £ (ES A2 g $£0)6454 @Y h 0.48%(F I F A 2

- )[34] -
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-~ ARG WY LR iRk % ELEE(Perspective)it (T E R 0 Wi EL H R

It

FlFnf ® o A d AH A FF OV FE e A GrEE > $ONL EAR I E R
HLh (dok E s L HBEmzZ AT T R)E 2 & 4 3 4 (Productivity loss/
Absenteeism)--- & Ap B B3 A A > FIFOR G U A AR e
AR WEEGE Y 31 B TR AT R ek T A
oo PR NE FEA AL R gk 2 A RT AR FER R
BT 0 bl A RM S BRI € R TAE S ik iRE Y o
s %op & 2 & 2k = dic (Annual Bleeding Rate, ABR) & # * 2 5t %5 & F 7%
BAESTOE Ltk Tt AF TP E A HELE I TG o
AR AT EDREF? » FMPHELY AR ER2ERFRN L X
Bk ERG R e TR EN L TREFEAL R L HMAD
A FFTHAEF R FTERAGE N T HAIREL G A ERL Y
P2 —
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