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Cost-Effectiveness of generic Alendronate and brand Risedronate for Primary Prevention of Frac-
tures in Postmenopausal Women with Clinical Risk Factors
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This study analyzed the cost effectiveness of Alendronate (generic product) and Risedronate (origi-
nal product) for the primary prevention of fractures in postmenopausal women with clinical risk factors,
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including rheumatoid arthritis, long-term use of oral glucocorticoids, a parental history of hip fracture,
high alcohol consumption and current cigarette smoking. A Markov model with nine health states was
applied to estimate total costs and effectiveness for eight age-groups (45, 50, 55, 60, 65, 70, 75 and 80 years
and above) under the healthcare provider perspective. The model used a 10-year time horizon and as-
sumed the 5-year duration of medication with a linear efficacy reduction after stopping the medication,
and 50% medication adherence. Epidemiological data on natural history of disease, clinical efficacy, cost
and utility data were obtained from literature review. An increased risk of fractures in patients with the
risk factors was adjusted according to the relative risks, which were estimated using the FRAX® model
under the conditions of the bone mass density (BMD) t-score of -2.55D and body mass index of 24 kg/m?.
The results showed that incremental cost-effectiveness ratio (ICER) of Alendronate and Risedronate for
the primary prevention of fractures in the postmenopausal women who had no clinical risk factors was
equal to 801,353-7,012,743 and 1,727,023-13,967,461 Baht/ quality-adjusted life year (QALY), respectively.
The ICER was higher than three times of gross domestic product (GDP) per capita. When clinical risk
factors were considered, the use of Alendronate was cost-effective for women who were 75 years or above
and had the parental history of hip fracture (ICER, 202,089 Baht/QALY) or had the long-term glucocorti-
coid use (ICER, 473,821 Baht/QALY). Risedronate was cost-effective for women who were 80 years or

above and had the parental history of hip fracture ICER, 399,114 Baht/QALY).

Keywords: Bisphosphonates, Cost-effectiveness, Clinical risk factors, Fractures, Osteoporosis, Postmeno-
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Wrist fracture 1.5

Vertebral/Hip fracture “lu;f{ﬁmmﬁﬂ Wrist fracture 3119

Secondary Hip fracture Glué}ﬁlﬂﬂlﬁﬂ Hip fracture nnou

Hip fracture Glulﬁlﬁlﬂﬂlﬁﬂ Vertebral fracture 410U

Vertebral fracture “lué’ﬁmmﬁﬂ Hip fracture nnou

Secondary Vertebral fracture “lu;i’ﬁmmﬁﬂ Vertebral fracture 4110

M3t g¥In
auln@ 2.8

FHNY DA 1BV WAL 2552°

ﬂ‘uﬁlﬁﬂ Vertebral fracture

ﬂuﬁtﬁﬂ Hip fracture

AUNINA Wrist fracture
152 nBwavese (Relative Risk)
v
MINANTLYNHNATIUTA (Primary Fracture)
Vertebral fracture

Hip fracture

Wrist fracture

M3NANIZYNTND (Secondary Fracture)
Vertebral fracture

Hip fracture

assavselew (Utility)
Wrist fracture
Vertebral fracture (primary)
Hip fracture (primary)

Post vertebral fracture

mdwls mungueng (1)

50 55 60 65 70 75
0.6 1.6 1.6 33 33 5.1
0.3 0.4 0.8 1.1 1.4 4.3
1.5 2.1 4.0 4.1 4.1 4.2
115
19.0
35.6
35.6
191.8
4.1 6.3 102 159 265 43.0
135.8
266.5
329

Alendronate: 0.627 (95%CI: 0.530, 0.741)
Risedronate: 0.673 (95%CI: 0.549, 0.825)
Alendronate: 0.716 (95%CI: 0.493, 1.038)
Risedronate: 0.695 (95%CI: 0.563, 0.859)
Alendronate: 0.888 (95%CI: 0.708, 1.114)
Risedronate: 0.684 (95%CI: 0.430, 1.087)

Alendronate: 0.55 (95%CI: 0.43, 0.69)
Risedronate: 0.61 (95%CIL: 0.50, 0.76)
Alendronate: 0.47 (95%CIL: 0.26, 0.85)
Risedronate: 0.74 (95%CI: 0.59, 0.94)

0.940 (95%CTI: 0.910, 0.960)
0.860 (95%CI: 0.830, 0.860)
0.797 (95%CTI: 0.770, 0.825)
0.965 (95%CI: 0.957, 0.972)

91404
80
5.1
9.1 Tosteson et al. (ZOOSb)
43
van Helden (2006)
Delmas et al. (2003)b
Lindsay et al. (2003)
90.7

Center et al. (1999)

J o a a
FUUTTY Sau T¥ANHY

HaZANY (2554)

Wells et al. (2010a; 2010b)

Hiligsmann et al. (2008)
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Y

AUNU
Q

yodunls

Post hip fracture

Vertebral fracture (secondary)

Hip fracture (secondary)

MIAY Wrist fracture

(cost), 1NABY

MINY Vertebral fracture

MINE Hip fracture

AIAY Post Vertebral fracture

A5NE Post Hip fracture

MeAATULALINTUA

AN81 Alendronate (generic)

181 Risedronate (original)

45 50

mdals mungueny (1)

55

60 65

70

0.899 (95%CI: 0.885, 0.910)

0.770 (95%CT: 0.740, 0.800)"
0.727 (95%CT: 0700, 0.755)°

“nqueny 45 7 Tulideyasenn Talddayavesnguerg 50 Tunu

1 ' A ' A )
*anuihziuinlasnnamann sy umsdmuy

40,409.34°
62,932.17°
86,228.98"
11,147.00
11,147.00
2,920.00"
8,467.16
17,526.60

C

€

75

80

Y a
[JANGN

Adachi et al. (2010)

NANTTA 528989 (2549)

L) ' v v d
AUIVDYAVIT 1TANUNFNUN

A o )
HAZINNINUIL UBLUT

T5anen1a AIENIN 15T L

ot ' < ' A o ' ~a o 9 = ~ Yq oyt e
mamninziiuvenguerg 70 75 uaz 80 1 SwuneennnnsenuveInguety 70 Tiull Taserdeteyaveslnsinmsnumisz lsanswan 1T hilnewil
v
¢ A1anasAMINNATILTN Vertebral fracture 0.09 (95%CIL: 0.07, 0.10) tag Hip fracture 0.07 (95%CL: 0.06, 0.08)
e (v & ' o A Y o oA Y a
Wsuiluyamilogtivuea 2554 dredwiisnduslan

591819849 (0.0 2554) V8907 calcium 1.2 g/day H@g vitamin D 400 unit/day

A ! A v o a o A v A A = = o ady 1A v A
MINT 2 MANYL 83 llW1/]‘ﬁsllE]Qﬂﬁl,ﬂﬂﬂig@‘ﬂﬁﬂﬂﬁmll‘ﬂi]i]ﬂl EJ\1Lllﬂlﬂiﬂﬂmﬂﬂﬂﬂﬂimﬂquﬂﬂi}i}ﬂl [N

Age

45
50
55
60
65
70
75
80

Rheumatoid arthritis (RA) ™M31agn Glucocorticoids
Major
osteoporotic

fracture

1.336
1.338
1.342
1.333
1.334
1.269
1.269
1.428

Hip

fracture

1.401
1.335
1.432
1.423
1.434
1.432
1.513
1.416

Major

osteoporotic fracture

fracture

1.757
1.722
1.689
1.626
1.667
1.547
1.547
1.649

Hip

1.803
1.783
1.940
1.850
1.841
1.787
1.870
1.689

Parental hip fracture

Major
osteoporotic

fracture

1.757
1.765
1.764
1.783
1.780
1.642
2.131

2.461

Hip

fracture

1.000
1.000
1.072
1.042
1.062
2.147
4.470
4312

Alcohol intake Smoking
Major Hip Major Hip
osteoporotic fracture osteoporotic fracture

fracture fracture
1.336 1.401 1.252 1.602
1.296 1.447 1.253 1.671
1.293 1.577 1.195 1.795
1.287 1.508 1.196 1.679
1.334 1.527 1.225 1.684
1.269 1.541 1.089 1.650
1.269 1.623 1.089 1.705
1.320 1.515 1.212 1.540

' L. Ay oA o 1 a v A m Ao d/:ll/lh:wd‘ L. vy ®
YA A Relative risk voamsiiladon FJW]Qﬂm’mﬂﬂﬁLﬂﬂﬂn%ﬂi%@ﬂﬂﬂmﬂﬂ]iﬂ‘umﬂ‘ﬂﬂ‘lJﬂimVI uliade"oa (no risk factor) ]ﬂﬂi‘]ﬂlﬂyﬁmﬂ FRAX™ 404
d aa d g o 3 N " v
Wond anlUsi¥e waiad (Singapore [Malay]) nualiia tscore BMD AU -2.5 gz BMI 24 nn./u2
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ICERs (Baht/QALY): Alendronate (Generic Price)
Primary Prevention and Treatment for Postmenopausal Women
7,000,000 -
6,000,000
5,000,000 -
4,000,000 |
3,000,000 |
2,000,000
1,000,000 -
0
45 50 55 60 65 70 75 80
Alendronate; Base case 6,951,018 | 7,012,743 | 3,250,658 2,684,540 1,564,949 1,589,008 880,342 801,353
Alendronate; Rh id arthritis | 4,939,501 | 5,081,385 | 2,277,313 | 1,887,848 | 1,094,472 | 1,150,308 A 606,627 543,320
- & -Alendronate; Glucocorticoid 3,640,239 | 3,743,355 | 1,686,942 1,451,087 825,812 896,612 473,821 445,565
—m— Alendronate; Parental hip fracture | 4,529,330 | 4,554,884 | 1,925,254 1,676,354 @ 933,381 783,443 202,089 132,254
Alendronate; Alcohol 4,939,501 | 5,012,552 | 2,273,402 1,885,403 1,067,990 1,113,113 | 580,431 528,552
—&— Alendronate; i 4,843,868 | 4,777,956 | 2,304,752 1,880,658 1,095,045 1,197,791 | 606,373 535,330

4’ o = = o A ' Y aa o A o w a
37]71 6 ICERs U94¥1 Alendronate (311871 W) ﬂiﬂ!ulﬂuﬂﬂﬂﬂl YI3IUAY (base case) waznsaluilede "og 1AYVBINITLNA

v 1w
NITANHNIINAIY
ICERs (Baht/QALY): Risedronate (Original Price)
Primary Prevention and Treatment for Postmenopausal Women
7,000,000 1\
A}
Al
Al
6,000,000 | .
A
.
5,000,000
4,000,000
3,000,000
2,000,000
1,000,000 -
0
45 50 55 60 65 70 75 80
Risedronate; Base case 13,823,083 | 13,967,461 6,909,888 | 5,440,139 3,381,809 | 3,443,828 1,913,345 1,727,023
Risedronate; Rheumatoid arthritis | 9,810,060 | 10,113,747 4,843,829 3,829,563 2,377,308 | 2,499,273 1,331,089 1,208,318
- & -Risedronate; Glucocorticoid 7,230,820 | 7,445,814 3,595,338 | 2,950,382 1,809,207 1,962,748 | 1,059,133 | 1,011,890
—m—Risedronate; Parental hip fracture | 9,060,553 | 9,128,943 4,150,404 3,439,482 | 2,071,595 | 1,717,918 503,722 | 399,114
Risedronate; Alcohol 9,810,060 | 9,962,185 | 4,820,514 3,818,485 2,316,788 | 2,414,032 | 1,272,565 | 1,165,669
—e— Risedronate; Smoki 9,597,416 | 9,475,124 | 4,861,997 | 3,797,254 | 2,360,163 2,570,315 | 1,311,363 | 1,170,525

~ . ) AW 1Ny o A 1y P N a
gl]n 7 ICERs U9481 Risedronate (31A181QULUUY) ﬂimllmlﬂﬁ]ﬁ]m Y3I73UAY (base case) Llagﬂﬁmu‘ﬂﬂﬂﬂl g3 1AYVDINITLNA

NIEANINIINAY
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WENLIAYOULNY ALARTEN (1.2 NSN/TW) LALIMAUA

(400 MU/ T) WAL 2,920 L neind) (en5199 1)

assavszlaant (Utility)

MsdnENiLT AN adn e qmnwwiugﬂmaqﬂ A
N1E (quality-adjusted life years, QALY) %@ﬁ%umﬂﬂ%w
(life year) louaderassnilazlams (utility) Mganms
ﬂﬁmﬁuqmmw%ﬁmméjﬂam%@ms@mmuﬁﬁmsgﬂﬁﬂ
woueen  laglddayaanmsnuniuissmunssunan

+ (31,32)
TN

uSumarinesssialtl fio secondary vertebral
fracture Q¢ secondary hip fracture Vl,é'mﬁmsﬁwmm
enasndsylamianasanmasinasausn 0.09 wag 0.07
.o ,4
FNAIAY (6115199 1)
mmﬁmﬁmammﬁm A5 NANTDNANASNLNDUS
a99emIawsitlan Ao @ ICER Hiaani 3 whaas GDP
. (33) = vL | o \
per capita . @9209Useme ey 160,556 UG

(34)

A1 G INEWTIMRAS I NNENeDE7 481,668 1111/

QALY

n'rs"’ams'lzﬁﬂ'nu‘h (Sensitivity Analysis)
Aemzhenuhuuundaansnhazdu (probabilis-
tic sensitivity analysis) laermuafinguate 65 g
laifiiTagen aa MRuaNTwANLAITays MU
293INSINANTENTN UTe MINATDILT LALaIIN-
Uselomiiy beta distribution  IWILLIFUANT
FNHIN1ITNIEGNANUASAUNUAIINNITNIEABULY
gamma distribution ag¥iln Monte Carlo simulation
§Wam 1,000 059 th woemahasdufienasdinnuds
m "m%f‘ummQuﬁﬁ%ﬁwﬂmzﬁmﬁwﬂé’qEJ acceptability
curve wonanihmaensienalhuumadeslos
USuaammenasiotas 50 eRaTaaum iNeuds

MU AANITATIMENaNA

NAN13ANI

86191 e UeaLe VBN s (ICER) 789n13

l#en Alendronate Tumstlostununlgugfl miumds

—4#—Alendonate - Base case

== FRisedronate - Base case

== Alendronzte - Glucocorticoid

== PRisedronate - Glucocorticoid

Probability of Cost-Effectiveness

=i Alendronzte - Parental hin
fracture

=@ FRisedronate - Parental hip
fracture

150,000
300,000
450,000
AANAAN
780,000
annnnn

Willingness-to-pay threshold (Baht)

2250000

2400000
2550000
2700000
2850000
3000000

gl]ﬁ 8 Acceptability curve U981 Alendronate Tusimenye Wﬁfg I8¢ Risedronate 1W51AONAUIUD iumiﬂmﬁuﬂﬁg@ﬂﬁmmu

Ugugl Tungieierualszindousy 65 1
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mM3197 8 ICERs 49481 Alendronate (310167 1)) 1Y Risedronate (11MeduLL) iolivannnasiosay 50

ICERs (Baht/QALY)

o s 451 50 1 55 1) 60 1 65 1/ 701 75 1) 801
Alendronate
Rheumatoid arthritis 2444478 2515154 1112206 917,174 519,742 546,341 274,001 231,163
Glucocorticoid 1,792,445 1843942 815130 697,032 383562 417,759 205,271 179.477
Parental hip fracture 2237002 2249467 934211 808815 436,830 360,340 59,445 4,081
Alcohol 2444478 2481004 1110474 916241 506,502 521,772 260,878 225,143
Smoking 2397134 2363915 1126584 914427 520,628 571376 275314 229,907
Risedronate
Rheumatoid arthritis 48765550 5027951 2393049 1884307 1,158830 1218368 635436 562,894
Glucocorticoid 3584850 3692207 1767243 1443385 873,171 948,589 497,97 462,106
Parental hip fracture 4498570 4532354 2043936  1,685732 1003010 825,642 210,975 139,263
Alcohol 48765550 4952642 2381768 1879236 1,128,671  1,175916 606261 543,225
Smoking 4771054 4709678 2403183 1869529 1,151,183 1255626 627331 547,172

Temnenlszindoudialy 21 46 T whiy 6,951,018 1
sl anmy Tnefuwliuanasdloaganniu f ICER
¢ onulunguene 80 Tl Ao 801,353 Lwstad Rapet
dleRamonmafitade sefiasiiads wod ICER 284
Alendronate MHtsEIATm/msnszgn Llwnvin
v3alden Glucocorticoids fehehninguiifilande

o 4

anL UPARRLE Ax 3 v3e Uyns Wenansonena

% 1

Qmwﬁ"igoﬁ’u 3 whaae GDP 30 kailfits 481,668 11 WL
sl Alendronate asduenludsany 75 Tawluded)
Use¥@den/snsennszgn glwniin (ICER, 202,089 1
¢iatl an1e) ¥eAm3l¥ Glucocorticoids (ICER, 473,821
twsied anme) (U7 6)

"M5UNs14 Risedronate lum3tlosfiulgugf
ATUNEYY emnesraFon i wusn ismeseh ICER
iU Alendronate WiaRamnnmafitiaden s woh
Risedronate avilanudneiiiazdu 3 whass GDP
gy 80 ﬂ%ﬂﬁ%@ﬁﬂizﬁfﬁﬁm/mimmz@ﬂ

zlwnwin (ICER, 399,114 1nweiad] an1az) dagUfi 7
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a 4 (% [l [~

namenzians bhuouadaanuihasuly
naNey 65 I wud MalAen Alendronate lumdeTe
wdmnaUszdnRewnluazilom duesnnniiesay 50
ofleududselaishnd 1.9 dwmumeatl anmiz ue
Y A vaa o A A
thinlseiaden/ansensvgn glwniin vide l4en Glucocor-
ticoids avillom duenfiszsiuenaBudanelsishni 1.05
W39 0.95 A1ULW NNAIGU e Risedronate Al
lom @uesnnniferay 50 lundjeTandanuntlsya
Wouwnlilaflenududaallsni 3.95 Swmeie 1
U anmefiinan  uddnden/snseniiszidnsegn lwn
Wn #el#n Glucocorticoids agiilam Auenfiszdy
anaduaaelaidint 2.35 ia 2.05 Mum eudé

nameTziens huuumadedlaedsuaamm

y L 44
enaa¥aua 50 wuen ICER anaslszanmnianii loe
\@Wgen Alendronate WUeN ICER 289naafil¥en Glu-
cocorticoids vsaden/sseniiUszidinszgn lwnvin
safuiiony 65 Tanll wazngudisilsadadnt ughan

anaaTINTURDE 75 Al fendni 3 whees GDP
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e s I lums@inmnid (@A wejefislen t-score BMD
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78 BMI 61 asflanal” essianmsiianssgniniinsmn)
1 (% [ 9 el £ £ =) 2 1 (%
sanfuifade” sedheduaziilom duen uazvni¥uaa
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% (=) 1% 1 ° % A o
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