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Abstract

Senior project title : Access to high cost biological drugs: comparative health insurance

reimbursement study in selected countries

Students’ name  : Miss Prapaporn Pintobtaeng 5636545733
: Mr. Suwicha Kaewwiset 5636589333
Advisor . Asst. Prof. Puree Anantachoti, Ph.D.

Field/Department : Department of Social and Administrative Pharmacy

Background: Access to medicine can be classified in two levels: 1) availability of drugs in the
market, and 2) affordability of drugs as they were listed in national insurance benefit scheme.
Biological drugs are expensive and render drug access not only in developing countries, but also
developed countries. Objective: This study aimed to compare biological drug access in Thailand
with selected upper-middle income and high-income countries. Methods: This is a comparative
study collecting market approval status form drug regulatory agencies, and reimbursement
authorization from national insurance reimbursement lists. For the USA, Veterans Affairs drug
reimbursement list was used. List of biological products from the US was used as the initial
reference for data collection. The study included China, Malaysia and Thailand as a representative
of upper-middle income countries, and UK, Australia, Japan, Singapore and Taiwan as a
representative of high-income countries. Results: As expected, high-income countries had more
biological drugs approved in the market (60% Singapore to 82% UK) than their upper-middle income
counterparts (32% China to 57% Thailand). It was also found that high-income countries had more
biological drug items in reimbursement drug list (18% Singapore to 58% Japan) than upper-middle
income countries (14% China to 22% Malaysia). Biological drug reimbursement in Thailand was very
limited for many therapeutic group e.g. cardiovascular, dermatologic, anti-infective, musculoskeletal,
respiratory system, sensory organs (0%), and partially reimbursable for anticancer and blood and
blood forming agents (10% and 33%), except for diabetes drugs which were listed most in the
reimbursement list (47%). Conclusion: Most high-income countries indicate better availability and
affordability than upper-middle income countries. This difference of access to medicine may result
from factors such as health insurance system, cost sharing and availability of biosimilar or second

biological products in each country.
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Life
Total GDP GDP per GNI GNI per
Income 6 P expectancy
Country Pop. (million capita (million capita
Level® at birth®
(million) usD) (USD) UsD) (UsD)
(years)

United States High 326.77 | 18,624,475 59,484 | 18,357,322 | 56,810 78.74
United High 66.57 | 2,647,898 39,739 | 2,778,488 | 42,360 81.60
Kingdom
Japan High 127.19 | 4,940,158 38,464 | 4,816,891 | 37,930 83.84
Australia High 2471 | 1,204,616 54,286 | 1,313,015 | 54,230 82.45
Taiwan High 23.69 571,450 24,337 626,458 | 26,444 80.20
Singapore High 5.79 296,975 57,7122 290,912 | 51,880 82.60
Malaysia Upper 32.04 296,535 9,817 307,407 9,860 75.22

middle
China Upper | 1,415.05 | 11,199,145 8,830 | 11,374,226 8,250 76.12

middle
Thailand Upper 69.18 407,026 6,882 388,293 5,640 75.07

middle

Note: pop.; population, GDP; Gross Domestic Product, GNI; Gross National Income
%5 Datahelpdesk.worldbank.org: World Bank Country and Lending Groups (2018)
% Worldometers.info: Total population

67 Ceicdata.com: GDP per capita (2018)

%8 Indexmundi.com: Life expectancy at birth (2018) .
v 0 9 Y] <3 a L= Y Aa Y]
‘1J‘V]f"lﬂfJ’EJnguﬁuﬂlﬂgaﬂ‘]_l‘]_lLGHJGU’ENI?]i\‘]\‘]WH‘IEQJUilJu1141/‘!1!‘51/]11’?Uﬁﬂ?iiuﬂaﬁﬂiyﬂlﬂﬂWT"l (CUIR)

I 9 Aan 9 =y a s 1 Ao o
nJuuﬂm@y’ammuﬁmmmmTﬂﬁNmﬂiﬂujfgmwuﬁmmmummmzmmﬂﬂ

The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

are the Senior Project authors' files submitted through the faculty.



59

M54 2 agunanswSeuiisuuleuisguamusasUssine

Universal® | Coverage | Health Rx Rx Cost -
healthcare (%) exp® | exp | exp™ | sharing
Country Reimbursed drug list
(%GDP) | (%GDP) | (%HC
exp)
United No 45 17.1 2.07 12.2 Yes VA national formulary
States
United Yes 100 9.1 1.19 12.1 Yes Drug tariff, NHS
Kingdom
Japan Yes 100 10.2 2.04 18.8 Yes NHI drug list
Australia Yes 100 9.4 1.31 14.4 Yes PBS
Taiwan Yes 99 15.9 5.0 315 Yes NHI drug
reimbursement
scheme
Singapore Yes 100 4.9 N/A N/A Yes SDL, MAF
Malaysia Yes N/A 4.2 N/A N/A No MOHMF list
China Yes 95 55 2.48 45.0 Yes NRDL
Thailand Yes 99.5 4.1 1.75 a2.7 No NLEM

Note: exp; expenditures, HC; Healthcare, VA; Veterans Affairs, NHI; National Health Insurance drug, NHS; National
Health service, PBS; Pharmaceutical Benefit Scheme, SDL; Standard Drug List, MAF; Medication Assistance Fund,
MOHMF; Ministry of Health Medicines Formulary, NRDL; National Reimbursement Drug List, NLEM; National List of

Essential Medicines
% Truecostblog.com: Universal healthcare (2017)

0 Data.worldbank.org: World bank Indicators (2018)

™ Data.oecd.org: Pharmaceutical spending (2015)
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M54 3 JrudeyanstungidoukarnsiinineedvinguesusazUsemna

Usine Market authorization Reimbursement authorization

aw%’gaggﬁnq U.S. FDA, Veteran Affairs National Formulary
- CDER List of licensed Biological (updated Jan 2018)"
Products’” (updated Sep 17, 2017)
- FDA-Approved Diabetes
Medicines”

#1579 - European Medicines Agency - National Health Service England and
(EMA)™ Wales (NHS) Electronic Drug Tariff’’
- Medicines and Healthcare - NHS England Drug list (updated April
Products Regulatory Agency 2018)™®
(MHRA)™

2ELHSLAY Therapeutic Goods Administration Pharmaceutical Benefits Scheme
(TGA)" (PBS)®

gqﬁ:{!u Pharmaceuticals and Medical Ministry of Health, Labour and Welfare
Devices Agency (PMDA)*! (MHLW)* (updated Apr 1, 2018)

189U Taiwan Food and Drug National Health Insurance
Administration® Administration (NHI)®

Faalus Health Science Authority (HSA); Ministry of Health; List of Drugs
Singapore Drugs Database® (updated Mar 1, 2018)%

ALy National Pharmaceutical Regulatory — Ministry of Health Medicines Formulary

Agency (NPRA)*'

(MOHMF) (updated Dec 2017)%

U China Food and Drug Ministry of Human Resources and
Administration® Social Security of the People’s
Republic of China (MOHRSS)™ (updated
Feb 23, 2017)
ne - Thailand Food and Drug Thailand Food and Drug

Administration®!
- Thai Health Information Standards

Development Center”

Administration®®
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fnndnusdringiilduniseyiing ounasinedesylutyTnenseidnagldvous
avUseva Tetusiuauennudeandaynieen (Generic name) uwazs wIumNTeVINISA
(Trade name) wslumsiisudisvaglfifisssundoasiymenundunaniuiosasingld

Funuendringildsuniseniiinzdeulne US FDA uidudiSeuiieu

o ]

gnsiuInesazeBIingiiusarUseinaiinisdnga

q

e dringilasveyliivedeu (%) =  dwusfringildsusyiiangdeu x 100
e vingilasveydiivedeulag US FDA
ansmuiniosazvae¥ringiudasUssinaannsaiinield

e @ingiansalnield (%) = Fwue@ringiawnsiingield x 100

T vingilasueudineideulag US FDA

3.5 @007 LY lu9UIY

AT UladfTnssaun (Descriptive statistics) WBTIUTINTIENTHITVINGATNT
Wdaidluseiu  Market authorization was Reimbursement authorization luuszine

ansgowisNT ans1veIadns eeawside gy iy Awls vale 3w wazlng
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NANISAN®E

[
[ Y

inmaiuvdeyanisdnfisen@iingvislusedu Market authorization (M) uazssiu
Reimbursement authorization (R) wesusiazUszmangIutoyafuiTaaiougaiau 2560
famwigw 2561 lu 9 Usena laun ansgeling (US) ansivenandng (UK) seamside (AU)
Gu OP) ldwiu (Tw) dsrlds (S6) wade (MY) Fu (CH) waglne (TH) anansauansnay

AN519TILUIRNU ATC code o fadl

4.1 ﬂEj&J Drugs used in diabetes

M3 3 PuuTeaigniselungy Drugs used in diabetes Mlasuniseudfveideuuas

Wnanale

usS UK AU JP W SG MY CH TH
MIRIM|IRIM]IRIM]IR[M]IR|IM]IR[M]IR[M]IR]|IMI]R
Rapid acting insulin
AtoaB [ 3 J1[3]3[3]3[3[3[3[3]3[3]2KM3[3[2]1
Short acting insulin

Ao [ 2 [T2T12 KM
Intermediate acting insulin

AOAC [ 1 Jr Tl aJeJaJalala e JaJalela]a]r]1]1
Long acting insulin
AOAE [ 5 [ 5[5 ]2Jal2[3]3[3]2]2]2]>KM3[3[a]1
Pre-mixed insulin

AloAD | 5 [ 2 ]al3]s5]alalals]alala[3]1]ala]ls]a
Inhalation insulin
AL0AF 1

Total A 17 |11 (15 9 | 1512 12|12 |14 |12 |11 |11 | 10| 3 | 12| 12| 13| 8

A

N
N
|
|
N
N
|
|
|
|
|
|
|
|

% 100 | 65 |88 | 53 |88 |71 | 71| 71|82 |71 |65]| 65|59 |18 | 71|71 |76 |47

P13 4 F1UTaN15AYeseLU Drugs used in diabetes Ailgsunisaysiane ey

A US | UK [ AU [JP | TW | SG | MY | CH | TH

A10AB - Rapid acting insulin 3 7 4 3 4 3 2 5 2

®  |nsulin aspart 1 3 2 1 2 1 0 2 0

® insulin glulisine 1 1 1 1 1 1 1 1 1

® insulin lispro 1 3 1 1 1 1 1 2 1

A10AB - Short acting insulin 2 8 2 2 2 2 3 4 9

® regular (R) insulin 2 8 2 2 2 2 3 4 9

A10AC - Intermediate acting insulin 2 1 3 2 2 2 4 4 7

® NPH (N) B 2 |1 3 2 2 2 4 il 7

UnaagaLaziiuUayaruUMNUe Inssnulsyanunusn lvusms luaasdyy13wa (CUIR)
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A10AE - Long acting insulin 7 8 9 6 5 5 6 4 9
® insulin degludec 1 1 1 1 1 0 1 1 1
® insulin degludec / liraglutide 1 1 0 0 0 0 0 0 1
® insulin detemir 1 1 1 1 1 1 1 1 1
® insulin glargine 3 4 6 4 3 4 4 2 6
® insulin glargine / lixisenatide 1 1 1 0 0 0 0 0 0
A10AD - Pre-mixed insulin 6 4 6 6 5 5 7 9 13
®  50% insulin lispro protamine / 50% insulin 1 1 1 1 1 1 0 1 1
lispro
® 70% insulin aspart protamine / 30% insulin 1 n 1 n 1 1 2 2 2
aspart
®  70% NPH / 30% regular 2
®  75% insulin lispro protamine / 25% insulin 1
lispro

® insulin aspart / insulin degludec
A10AF - Inhalation insulin
® insulin human (Inhal powder)
Total A
% 100 | 133 | 114 | 91 86 81 105 | 124 | 190

1NM15197 3 iiuimnuszmaTiszmadulifitym availability Wesannidu
gngudugAuTIgnamnssue1vesUsemATuilfng mananeivgndnn local made Liuld
NNMsEwInTensmuesennie 79% Fannnisemeaseldgeedisussmaldniu (719%)
uazUszinadenlus (65%) IngUsumaiil availability gefigaifiouivansgenidn liun answ
91a9nskazUssnenansiae (88%) sovasunduussinaldniu (82%) uazuszimnalng
(76%) drutszmadiiunuing availability whiududsemadu (719%) diuassdusugarmeidy
Uszinadaalus (65%) wazUszimeauniaide (59%) auaisu annasidudnanainaziinulain

availability vesengudugaulidiauduiusivsedunelaveswsiazyseme uanainiinin

v
va =2

dunanalunisisasnuiriieslseimaanigowsnineydidunzilouduydusiinanny
(Inhalation insulin) wazdugauriineangnsuiu (long acting insulin) unquitinisidndiades

I a a

oA A 3 ! o/ LY & 2/ ! 1%
nBYAUNGNEN MNgANTIeT 4 AiuinUssmaneliuiunansseivgwseuduiussmesele

Y

geunslszimAsgaeaansidsnas g Uunlill long acting insulin wuugmsHanu1esi lawn
insulin degludec/liraglutide tag insulin glargine/lixisenatide

A a . [ aa A o A a a a )
dleaia1san  affordability  wudszimaniennguilegludadidndreunnfiaaiieuiu

ansgowsni wiriu 71% leefiussmewandl lawn seawmsidy Quu eviu wasduntauwiasd

o«

v v

uiures availability Aafufnu sesaswn loun andgowsniwazdenlus (65%) musie
ans1ve1a1dAng (53%) drudseinalneenguilog Undidndiy 47% Fannnduadeniiiies

18% wsifananasnitnguussinasielags

[ @ <3 = a o a @
unaageuazuudoyantivauued Iassaulsganinusnliusms luadsdynnawa (CUIR)
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FUUFDNITAIINANTIN 4 vilnsrunusemalneduussmaniisnuiudanisuin

=

fign (190%) luussailsswanidenfnwdadudnvasiundmananisgnidentidilued
TutnTiinaneveslsendlng sosasnduansivonandng (133%) Useinedu (124%) Ussine
PoaWMTaY (114%) Usemanaidy (105%) Useinadu (91%) aumy Usswmeldviu (86%)

wazUsenaaenlus (81%) muansu

4.2 ﬂEj&J Blood and blood forming organs

M3 5 Fnuteandayvnieiltungy Blood and blood forming organs il@isuni1saysia

N Uy ULATLUNDY

us UK
MIR[M]R
Antianemic preparations

Bo3xA [ 3 | 2[3 ] 1]
Antihemorrhagics

Bozex | 1 I 1 [ 1]
Antithrombotic agents

BO1AC 1 1 1 1
BO1AD 3 3 2 n 3

Other hematological agents

B

[EN

BO6AC 1
Total B 9 6 7 2 8 7 5 5 5 5 6 1 4 2 2 N 6 3
% 100 | 67 | 78 | 22 | 89 | 718 | 56 | 56 | 56 | 56 | 67 | 11 | 44 | 22 | 22 NOM 67 | 33

M3 6 FMIUVBNNTAeselUNEY Blood and blood forming organs #lasuauslifngideu

B US | UK | AU | JP | TW | SG | MY | CH | TH
BO3XA - Antianemic preparations 3 5 3 5 2 3 2 0 13
® darbepoetin alfa 1 1 1 1 0 1 0 0 1
® epoetin alfa 1 3 1 3 1 1 1 0 11
® methoxy polyethylene glycol-epoetin beta 1 1 1 1 1 1 1 0 1
B02BX - Antihemorrhagics 1 1 1 1 1 1 1 0 1
® romiplostim 1 1 1 1 1 1 1 0 1
BO1AC - Antithrombotic agents 1 1 1 0 0 1 0 0 0
®  abciximab 1 1 1 0 0 1 0 0 0
BO1AD - Antithrombotic agents 3 2 3 2 2 1 1 2 2
® alteplase, cathflo activase 1 n 1 2 1 0 0 1 1
® reteplase 1 1 1 0 0 1 0 1 0
® tenecteplase 1 1 1 0 1 0 1 0 1
BO6AC - Other hematological agents 1 0 0 0 0 0 0 0 0
® ccallantide 1 0 0 0 0 0 0 0 0
Total B 9 9 8 8 5 6 4 2 16
% 100 | 100 | 89 89 56 67 a4 | 22 | 138

[ @ <3 = a SAq a @
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A9 5 atuisamaneldgaiouiomnd availability snnndiussmeaseld
Uhunansszdiugs Inseeansideiiuuszmedill availability 1iieufuansgewiniuiniiagawiidu
89% soaaunuansweraundng (78%) Ussinalveagluszaufieatulssinadsnlus (67%)
FaunninsemadJuuazusemaliniy (56%) drudszmanaiouazyssmaiud

availability 111U 44% wag 22% AIUEIAU LWHBNIITUITINAUAITINA 6 3zNUITLNE S

[
v 2 d

Uszimaanigesnioyd@iungioue ecallantide (Kalbitor®) feliteuslddmsusnuiuesd
lodRulagAilakuuReunau (Acute attacks of hereditary angioedema) TugUaga186aus
12 Yyuly deninmsddaleenslulssmansglaviunaisseiugauasyssinaseglagauns
Uszimeogaldniu dwnlus sudsdiuiazansiverandnsies lunquiunisudadiveadon
(Antithrombotic agents) fi9e191%U abciximab (ReoPro®), alteplase (Activase®), reteplase
(Retavase®) 1udu

A a 1Y) . ] A & U A a1 PN o

\lefiansandnu affordability wudnssimaniiennguilegludaydiiniteuniigawiniu
78% \isurvansgosnidanaluseanside daundulssmeaanigowsni (67%) Ussmadgu
whiuduusewaliniu (56%) Usemalng (33%) 1nnIansiveIandnswasysemnauaLie
(22%) Useinadaalusiiningladesninusswmednesiu (11%) drudsenaiulidonguilludnd
Ondnewae (0%) 9ziudn affordability vesenguilldanunsaviuneainseduaeliveusas
Uszina

| - ° = 1Y = Y 1Y) a @ = -

dunn39N 6 Iunutenmsitulsenalneiisuivansgesndinsuniian (138%)
Wueaiuenay A diuimaowuausemalidnuiunell ans1rerandns (100%) eoansiae

nazdju (89%) Anlus (679%) lénTu (56%) uniaide (44%) uaziu (22%)

4.3 ngu Cardiovascular system (anznguanlugiv)

M3 7 Funudeandyvnentungu Cardiovascular system (aniznguantud) Mlasunis

audinzidounasiininele

Y| 9 o <3 = a s
‘]_I‘V]ﬂ@fJ’EJnguﬂu“ll@gaﬂ‘]_l‘]_lL@Nm@ﬂiﬂﬁﬂﬂWHﬂﬁﬂJﬂﬂuWﬂ‘ﬁﬂi

o

a

< 9 an Y ~
LﬂULLﬂNm@HaGU@QUﬁﬁWWJ@Qiﬂﬁﬂﬂ']u‘ﬂﬁﬂlﬂﬂuwu
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a
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MUNAUSNTINA

Tunaafy19ina (CUIR)

us UK AU I3 W SG MY CH TH
¢ MIRI|M][R]IMI[R][M]R]|M]|]R[MI[R][M[R|[M][R]M]R
Lipid modifying agents
C10AX 2 2 12121272 1 2
Total C 2 2 1l 2121212 1 2
% 100 100 | 50 | 100 | 50 | 100 100 100 50 100
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M3 8 FuTeNIIATesElungy Cardiovascular system (Wwnznguantudiv) Nlasunis

aulAnz ey
C US | UK | AU | JP | TW | SG | MY | CH | TH
C10AX - Lipid modifying agents 2 2 2 2 2 2 3 0 2
® alirocumab 1 1 1 2 0 1
® evolocumab 1 1 1 1 0 1
Total C 2 2 2 2 2 2 3 0 2
% 100 | 100 | 100 | 100 | 100 | 100 | 150 0 100

(%

gnguilideniivoyaamzenanluiiulaeddoudddmivanseiuneaanesealuion
(hypercholesterolemia) 31nAN51971 7 wuinuseweliidan availability lnevnussmedl
availability 1§1100% niiuusemeaiuilifimsoutinadeusndui du affordability azidiu
Inguussmanglivunaisssduaavlsemanelagauislseme laun ansgening uas
Anluslaifiniaindreenauil dunduussmansldgediomsussmaduud affordability Wi
100% wazfiwmdodnanuszinafe avsivenandng eeawside wazldmiuisuiueiianansa

ndeglawiniume 50% 31nan5ei 8 euynUssmaldnuiudenisawiniuiuansgewsng

14
wa = =

eniulszinaduiilifimsoydfiunsdou  wazuadeniidnunuionisaAndy  150% wved

G EPRINEE

4.4 ngy Dermatologicals

[J = CY ! . AV Yo A ] a ! ¥
P13 9 Fuuteadyvnentungy Dermatologicals Mlasuniseusiineideoukasidnaiula

us UK AU JP T™W SG MY CH TH
MIRIM|IR|IM[R|IM]IR|IM|[R|[M|[R|[M][R|IM]R]|M]R
Other dermatologicals

puan [ 1 L]t

Treatment of wounds and ulcers

D

DO3AX 1 0o 0 0 0O 0O O 0O 0 0 0 0 0 O
DO3BA 1
Total D 3
% 100
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M5 10 FIUTeNIAVee1 NG Dermatologicals Nlasuniseuting deou

D US| UK | AU | JP | TW | SG | MY | CH | TH

D11AH - Other dermatologicals 1 1 0 1 0 0 0 0 0
®  dupilumab 1 1 0 1 0 0 0 0 0
D03AX - Treatment of wounds and ulcers 1 0 0 0 0 0 0 0 0
® becaplermin 1 0 0 0 0 0 0 0 0
DO3BA - Treatment of wounds and ulcers 1 0 0 0 0 0 0 1 0
® collagenase 1 0 0 0 0 0 0 1 0
Total D 3 1 0 1 0 0 0 1 0

% 100 | 33 0 33 0 0 0 33 0

A9 9 war 10 Asfiudenguiiueniinansgewiniud avsretnndnsuas
JuuluifissaesuszmaniinseyfAngidousn dupilumab (Dupixent®) Failteydlddmiu
%’ﬂwﬂiﬂﬁugﬁuﬁﬁ’mﬁﬂ (Atopic dermatitis) yenanifail collagenase (Santyl®) ﬁaﬂgﬂa
neoululszmaiu lnsdandulssinaas 33% Wisudvansgewing @2u becaplemin
(Regranex®) Wusildlugunorumiuifiunauinavmie whidesnsidiundenlylvaiou
wuhiluaansgeninifieyianzidou Tuduues affordability wuinwnusemaiil availability

fuAans1venandnsieeulsidnanausliiiies Dupixent® @adu 33%)

4.5 ﬂa:u Anti-infective for systemic use

M1379 11 Fnueandiynieeitungy Anti-infective for systemic use filasuniseysianzideu

wazsinanele

us UK AU JP T™W SG MY CH TH

J

M|RMRMRMRMRMRMRMRMR

Immunoglobulins

J06BB 4 2 1 2 2| 2 1 1 1 1
Total J 4 2 1 2 2| 2 1 1 1 1
% 100 50 | 25 | 50 50 | 50 | 25 | 25 | 25 25

M5 12 TIUTaNTAVeetUNGH Anti-infective for systemic use NlasusuiAng ey

J US| UK | AU | JP | TW | SG | MY | CH | TH

J06BB - Immunosglobulins 4 2 2 2 1 1 1 0 0
® pezlotoxumab 1 1 1 1 0 0 0 0 0

®  obiltoxaximab 1 0 0 0 0 0 0 0 0

® palivizumab 1 1 1 1 1 1 1 0 0

® raxibacumab 1 0 0 0 0 0 0 0 0
Total J 4 2 2 2 1 1 1 0 0

% 100 50 50 50 25 25 25 0 0
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A 11 agiuivssmalunguieldgediningil availability wnndingu
Uszasgldunansssaugeegnauniulatn  lasansiverandng  Ussiveeeanside  uae
UssimaduAnidu 50% vesanizenin1 sesasnidulsemeliviy Ussmedeelud woy
Ussinmniadlssinaay 25% dutssmdlnsuazUssmetulifinseyiing deusnguil

d affordability wuhdUuiulssmaienfifiswugndnaennniian (50%) ane
21001903 Usewaldniu wazUssinauniadeindalasesassn (25%) dulssimnaansgaiusn

Useimeoaanaidy wasUssinadealuslifiennguiinanunsadnaiela

Fofisandevdldveseusazilumssdt 12 onilldSunseydiansidouludseme
516legefeen bezlotoxumab (Zinplava®) annsndusnusivesnsiin Clostridium difficile
infection (CDI) waz#en palivizumab (Synagis®) dmsusnunisinde Respiratory syncytial
virus (RSV) dhugniiiluluanigoiu3niAesn obiltoxaximab (Anthim®) uag raxibacumab

(ABthrax®) @aldd@11nsunisAnLtaunaunsng (Antrax)

4.6 ﬂfjaJ Antineoplastic and immunomodulating agents (1)

M5 13 Puudeadynisenlungy Antineoplastic Mlasuniseudneideunasidndela

us UK AU JpP W SG MY CH TH

MI{RIM|R|M[R|[M|R|M[R|M|[R|[M[R|[M|[R|M]R

Monoclonal antibodies

LoixC  [26] 8 [22]1afs|afwo]17]19]6 173 ]15]3]a]3]16]2]

Other antineoplastic agents

NIEEEEPEERNE B 0 BEEE ' BB
713

TotalL(1) |31 |10 | 25|15 21|14 20|18 |22 | 7 |19] 3 |16| 4 181 3

L(D)

% 100 | 32|81 |48 |68 |54 |65 |58 |71 23|61 |10 |52]|13]23|10 |58 10

M5 14 TIuTaNsAvetetungs Antineoplastic ilasun1seusianzley

L(1) US | UK | AU | JP | TW | SG | MY | CH | TH

LO1XC - Monoclonal antibodies 27 | 28 | 23 | 22 | 21 | 17 | 15 | 4 | 17
® ado-trastuzumab emtansine 1 1
® atezolizumab 1 1
® avelumab 1 1
® bevacizumab 2 1
® Dblinatumomab 1 1

[ @ <3 = a o a @
unaageuazuudoyantivauued Iassaulsganinusnliusms luadsdynnawa (CUIR)
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® prentuximab vedotin 1
® cetuximab 1
® daratumumab 1
® dinutuximab 1
® durvalumab 1
® clotuzumab 1
® gemtuzumab ozogamicin 1
® inotuzumab ozogamicin 1
® ipilimumab 1
® necitumumab 1
® nivolumab 1
® obinutuzumab 1
® ofatumumab 1
® olaratumab 1
® panitumumab 1
® pembrolizumab 1
® pertuzumab 1
® ramucirumab 1
® rituximab 1
® rituximab and hyaluronidase human 1
® trastuzumab 1
LOIXX - Other antineoplastic agents 5 3 3 1 3 2 1 3 3
® asparaginase 1 1 1 1 1 1 0 1 2
® 3sparaginase erwinia chrysanthemi 1 0 0 0 0 0 0 1 0
® denileukin diftitox 1 0 0 0 0 0 0 0 0
® pegaspargase 1 1 1 0 1 0 0 1 0
® ziv-aflibercept 1 1 1 0 1 1 1 0 1
Total L(1) 32 31|26 23241916 7 |20
% 100 97 | 81 | 72 | 75 | 59 | 50 | 22 | 63

a

a Y & ¢ Y . . ° v o 2 o

M39 13 wandlAiuieUsemeselagesdl availability vesendmiusnulsauzsedn
wnnhussmanglauinasszauas lnguseinani availability asaniiguivansgeisnife
ans1¥01u13ns (81%) danndulssmaldniu (71%) Ussimeeeawmside (68%) UsemAdguu

(65%) warUssme@nlus (61%) druusswanglauiunansseauasmuinUsemelng (58%) 3
v 1 ) o <3 = a g ¥ A o
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availability snngn ausmgUssinauLaidy (52%) uazUsemedu (23%) mnfiansaInnge
7l 16 aenuieumSdinnussmadndogunsuiuisuuiaiu 4 @ 1dun bevacizumab
(Avastin®), cetuximab (Erbitux®), rituximab (Rituxan®) wag trastuzumab (Herceptin®)
fin1san affordability aziiuiussmaduivesidudelutaTidniremnnian (58%)
sosasnlulssinmoainside  (54%) ans1¥011dns (48%) Ussmeansgewsni (32%)
Ussinaldniu (23%) dsswmads (13%) dmfvenguifudissmalneasdsuauie

A15A1 (63%) UNNINUSENARIALUS (50%) wazUseneau (22%) wanduddnuiugniinanele

WU (109%)

a.7 ﬂdu Antineoplastic and immunomodulating agents (2)

P13 15 Puaudeasiynieelungy Immunomodulating agents Mlasuniseysiiveiden

waztonangle

us UK AU JpP W SG MY CH TH
MI[RI|M|[R[M[R[M[R[M][R|M]JR|M][R|M][R[M]R
Colony stimulating factors

Losama | a]2]2] 2]
Interferons

o3 [ 8]6 6266 [5][5][5][3]a]1]5]3]5]1]5]2
Interleukin inhibitors

LoaAC [ 13] 2 [12] 9 |
Interleukins

3ac [ 1 [1]1]1
Selective immunosuppressants

Loarmn |8 2] 7[7]
TNF-QL inhibitors

toase |6 | 3|5 |55 555|555 ]a]s

Total L(2) 40 | 16 | 33 | 26 |30 (24 |26 |25 | 25|18 |24 | 6 (22|12 |12 1 |21 | 4

L(2)

N
[ie]
N
[ie]
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LO3AB - Interferons
® interferon alfa-2b

—
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interferon alfa-n3

interferon beta-1a
interferon beta-1b
interferon gamma-1b

peginterferon alfa-2a

peginterferon alfa-2b
® peginterferon beta-1a

LO4AC - Interleukin inhibitors
® anakinra
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LO4AA - Selective immunosuppressants
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eculizumab

natalizumab

ocrelizumab

[SN IR N NG (NS NS I NG TS (RN (FSEN) (N BN (NG [N BRI NG [N I BN (RN (I NS (N N

NG [T SN NN NG N BYRUY SN

® vedolizumab
LO4AB - TNF-QL inhibitors
® adalimumab

—
—
—
(]
—
W
—
(@)

- | A NeolNolleolNollolNolleolNel O Nl O ( — | — NeollolNollollollIoliol ool — Feoll (O Hell — | — Nell — | — Hell — | U1
O~ el — ol — el — | — | U1 el O | — | — Neoll — Neollollollollel — Noll — Neoll U ol V| — Neoll — | N Holl — |

certolizumab pegol

etanercept
golimumab

golimumab injection, for IV use
infliximab

o 6 0|0 O
W= =N =] W

Total L(2)
%

iy
\O
($5]
W
iy
oo
(SN
(00]
N
(o)}
[N
o
N
-~
—
N
(SN
W

,_‘
o
o
—
o
oo
\O
[e9)
~
oo
wu
W
(o)}
—
(9]
(6]
N
B
[e)
-

15197 15 wandliiiunisil availability vesenguiinflunnusene Jausdazussined]
Iuueilesueylvunsidounnnin 50% Weuivansgewsnt enviulsenelu (30%)
Sesdrduanunludesld fsll avsiwenandng (83%) Ussinmesawnsidey (75%) Useinagyu

[ @ <3 = a SAG a @
unaageuazuudoyantivauued Iassaulsganinusnliusms luadsdynnawa (CUIR)

o

v
a U 1 (%

I Y Aaa 9 =y = A o
Lﬂuuﬂmagammuﬁmmmaﬂﬂiwmﬂﬁmmmwuwmmummmzmﬂﬂﬂ

g g

The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

are the Senior Project authors' files submitted through the faculty.



73

(65%) Usewieldniu (63%) Usewedenlus (60%) Usswrunaide (55%) wazUssinalne
(53%) dnanesed 16 adiuiefidnaddeidungulssmansdgaasseldviunas
JLAUGS laun tocilizumab (Actemra®), etanercept (Enbrel®), interferon beta-1a (Avonex®),
adalimumab (Humira®), interferon beta-1b (Betaseron®), peginterferon alfa-2a (Pegasys®)

waz golimumab (Simponi®)

d affordability wudtUssinmasglaganeuniaan (enviulssmadenlus) d9uiuen

'
a a 1

Adndelfnnnivssmanelduunanssiugduanafuefifudiioutvanigenidnle

il ansverandng (65%) Ussimadiu (63%) Ussineoaaiaside (60%) Ussinaldniu (45%)
UseimnAansgoisni (40%) Usswanaile (30%) Ussmedenlds (15%) Usswelng (10%)
uavUszinadu (3%) WewSsuiisuiunsned 16 aswiiuindausisemalneasidiuudonisi
(67%) wnnIUsewmaldniu (53%) Usswaunalle (55%) wazUssinedanlus (61%) u

s & 6o i Aa oa Yo v ] Y] '
L‘U@iL%u@‘iﬂu’Ju5W8ﬂq§8’1ﬂQlIUVIL‘UﬂC\]'TEJI@?‘J\TUE]EJﬂ'ﬂ']ﬂ’]@JUi%Wlﬂ@ﬂﬂﬁT]

4.8 mju Musculo-skeletal system

M3 17 Puugeasiynisenlungy Musculo-skeletal system #lasuniseysifingidounas

Wnanela

us UK AU JP W SG MY CH TH

MM|RM|RMRMRMRMRMRMRMR

Antigout preparation

MO4AX [ 1 n 1
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MO4AX - Antigout preparation 1 1 0 0 0 0 0 0 0

® pegloticase 1 1 0 0 0 0 0 0 0

MO3AX - Muscle relaxants [ 3 3 2 3 3 3 1 3
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MO05BX - Treatment of bone diseases 2 2 2 2 2 2 2 0 2

® denosumab 2 2 2 2 2 2 2 0 2

Total M 8 7 6 5 5 5 5 1 5
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4.9 NaY Respiratory system
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4.10 NgY Sensory organs
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Group US|UK|AU | JP | TW | SG | MY | CH | TH
A 21 | 28 | 24 | 19 | 18 | 17 | 22 | 26 | 40
A10AB - Rapid acting insulin
Insulin aspart
e Fiasp 1 1
e |ocal made 1
e Novolog 1
e NovoMix 1 1
¢ NovoRapid 1 1 1 1 1 1
insulin glulisine
e Apidra 1 1 1 1 1 1 1 1 1
insulin lispro
e Humalog 1 1 1 1 1 1 1 1 1
e Insulin lispro Sanofi 1
e Liprolog 1
e |ocal made 1

A10AB - Short acting insulin

regular (R) insulin

e Actrapid 1 1 1 1 1 1
e Humulin S 1

e Insulatard 1

e |nsuman 1

e |ocal made 1

e  Mixtard 1

e Novolin R 1 1 1

e SclLinR 1

e Actraphane 1

e Biosulin R 1
e Gensulin R 1
e Humulin R 1 1 1 1 1 1 1 1
e Insugen - R 1 1
e Insulin Human Winthrop 1

e Insuman BASAL 1
e Insuman RAPID 1
e JUSLINE R 1
e Protaphane 1
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Group US| UK|AU | JP | TW | SG | MY | CH | TH
e Winsulin-R 1
A10AC - Intermediate acting insulin
NPH (N)
e Biosulin N 1
e  Gensulin N 1
e Humulin | 1
e Humulin N 1 1 1 1 1 1 1
e Humulin NPH 1
e Hypurin Isophane 1
e Insugen-N 1 1
e Insulatard 1 1 1 1
e Insuman Basal 1
e JUSLINEN 1
e local made 1
e Novolin N 1 1 1
e Protaphane 1
e SciLin N 1
e Winsulin-N 1

A10AD - Pre-mixed insulin
50% insulin lispro protamine and

50% insulin lispro
e Humalog 50/50 1 1 1 1 1 1 1
e Humalog Mix50 1
70% insulin aspart protamine and

30% insulin aspart

e |ocal made 1

e Novolog 70/30 1

o NovoMix 1 1

e NovoMix 30 1 1 1 1

e NovoRapid 1 1

70% NPH and 30% regular

e Biosulin 30:70 1

e Gensulin M 30 (30/70) 1

e Humulin 70/30 1 1 1 1 1 1 1 1

e  Humulin M3 1

e InnolLet 30 R 1

e Insugen 30/70 1 1

e Insuman Comb 30 1 1

e JUSLINE 30/70 1
Un T?.daa?aza%%;i%aga?%%ﬁaﬁmaﬂﬂm“.uL"i‘cg?u”.ﬁ“ﬁ'u SURIFERS Tty v %CUIR)
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Group

us

UK

AU

JP

SG

MY

CH

TH

Mixtard

Mixtard 30

Novolin 70/30

SciLin M30

Winsulin-30/70

75% insulin lispro protamine and
25% insulin lispro

Humalog 75/25

Humalog Mix25

Local made

insulin aspart / insulin degludec

Ryzodeg

A10AE - Long acting insulin

insulin degludec

Tresiba

insulin degludec / liraglutide

Xultophy

insulin detemir

Levemir

insulin glargine

Abasaglar

Basaglar

Basalin

Basalog

Edomlus

Glaritus

Insulin Glargine BS

Insulin Glargine BS Kit (FFP)

Lambeto

Lantus

Solostar

Local made

Lusduna

Optisulin

Podevta

Toujeo

insulin glargine / lixisenatide

Soliqua

A10AF - Inhalation insulin
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Group US| UK|AU | JP | TW | SG | MY | CH | TH
insulin human (Inhaled powder)
o Afrezza 1
B 9 9 8 8 5 6 q 2 16
BO1AC - Antithrombotic agents
abciximab
e ReoPro 1 1 1 1

BO1AD - Antithrombotic agents
alteplase, cathflo activase

e Actilyse 1 1 1
e Actilyse cathflo alteplase 1
e Activacin 1
e Activase 1
e Grtpa 1
reteplase
e Rapilysin 1 1 1
e Retavase 1 1
tenecteplase
o Metalyse 1 1 1 1 1
e TNKase 1

B02BX - Antihemorrhagics
romiplostim
e Nplate 1 1 1 1
e Romiplate 1 1 1 1

BO3XA - Antianemic preparations

darbepoetin alfa

e Aranesp 1 1 1

e Nesp 1 1 1
epoetin alfa

e Abseamed 1

e Binocrit 1 1 1

e [Epiao 1

e Epoetin alfa BS (JDR) 1

e Epoetin Alfa Hexal 1

e Epogen/Procrit 1 1

e Epokine 1

e Eporon 1

e Eposis 1

e Eprex 1 1 1 1

e FEritrogen 1
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Group US| UK|AU | JP | TW | SG | MY | CH | TH
e [Espo 1
e [Espogen 1
e Hemax 1
e Hypercrit 1
e Renogen 1

methoxy polyethylene glycol-
epoetin beta

e Mircera 1 1 1 1 1 1 1 1
BO6AC - Other hematological agents
ecallantide

e Kalbitor 1
C 2 2 2 2 2 2 3 0 2
C10AX - Lipid modifying agents
alirocumab
e |eunase 1
e Praluent 1 1 1 1 1 1 1 1
evolocumab
e Repatha 1 1 1 1 1 1 1 1
D 3 1 0 1 0 0 0 1 0

DO3AX - Treatment wounds & ulcers
becaplermin

e Regranex 1
DO3BA - Treatment wounds & ulcers
collagenase
e Santyl 1 1
D11AH - Other dermatologicals
dupilumab
e Dupixent 1 1 1
J q 2 2 2 1 1 1 0 0
JO6BB - Immunoglobulins
bezlotoxumab
e Zinplava 1 1 1 1
obiltoxaximab
e Anthim 1
palivizumab
e Synagis 1 1 1 1 1 1 1
raxibacumab
e ABthrax 1
L 81 |84 | 74 | 61 | 50|49 | 43 | 19 | 53
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Group ‘US‘UK‘AU‘JP‘TW‘SG‘MY‘CH‘TH
LO1XC - Monoclonal antibodies
ado-trastuzumab emtansine

e Kadcyla 1 1 1 1 1 1 1 1
atezolizumab

e Tecentrig 1 1 1 1 1 1
avelumab

e Bavencio 1 1 1

bevacizumab
e Avastin 1 1 1 1 1 1 1 1 1
e Mvasi 1

blinatumomab

e Blincyto 1 1 1 1 1 1
brentuximab vedotin

e Adcetris 1 1 1 1 1 1 1 1
cetuximab

e Erbitux 1 1 1 1 1 1 1 1 1
daratumumab

o Darzalex 1 1 1 1 1 1 1 1

e Janssen daratumumab 1

dinutuximab

e Unituxin 1
durvalumab
o Imfinzi 1
elotuzumab
e Empliciti 1 1 1 1 1
gemtuzumab ozogamicin
e Mylotarg 1 1
inotuzumab ozogamicin
e Besponsa 1 1 1
ipilimumab
e Winglore 1
e Yervoy 1 1 1 1 1 1 1
necitumumab
e Portrazza 1 1 1 1
nivolumab
e Opdivo 1 1 1 1 1 1 1 1
obinutuzumab
e (Gazyva 1 1 1 1 1 1
e (Gazyvaro 1
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Group US| UK|AU | JP | TW | SG | MY | CH | TH

ofatumumab

e Arzerra 1 1 1 1 1 1 1 1
olaratumab

e lartruvo 1 1
panitumumab

e Vectibix 1 1 1 1 1 1 1 1
pembrolizumab

e Keytruda 1 1 1 1 1 1 1 1
pertuzumab

e Perjeta 1 1 1 1 1 1 1 1
ramucirumab

e Cyramza 1 1 1 1 1 1 1 1
rituximab

e Blitzima 1

e MabThera 1 1 1 1

e MabThera 1 1

e Ristova 1 1

e Ritemvia 1

e Rituxan 1 1 1

e Rituximab BS (KHK) 1

e Rituzena 1

e Rixathon 1

e Riximyo 1 1

e Truxima 1
rituximab and hyaluronidase human

e Rituxan Hycela 1
trastuzumab

e Herceptin 1 1 1 1 1 1 1 1 1

e Herclon 1 1 1

e Trastuzumab BS (CTH) 1

e Trastuzumab BS (NK) 1
LO1XX - Other antineoplastic agents
asparaginase

e FElspar 1 1 1

e |eunase 1 1 1 1 1

e Spectrila 1
asparaginase erwinia chrysanthemi

e FErwinaze 1 1

denileukin diftitox
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Group US| UK|AU | JP | TW | SG | MY | CH | TH
e Ontak 1
pegaspargase
e Oncaspar 1 1 1 1 1
ziv-aflibercept
e Zaltrap 1 1 1 1 1 1 1
LO3AA - Colony stimulating factors
filgrastim
o Accofil 1
e Filgen 1
e filgrastim BS (F) 1
e filgrastim BS (Mochida) 1
o filgrastim BS (NK) 1
e filgrastim BS (Sandoz) 1
e filgrastim BS (Teva) 1
e  Filgrastim Hexal 1
e Gran 1 1 1
e (ran 1
e Grastofil 1
e leuco Plus 1
e Neocyte 1
e Neukine 1
e Neupogen 1 1 1 1 1 1
e Neutromax 1
e Nivestim 1 1 1
e Nivestim 1
e Ratiograstim 1
e Tevagrastim 1 1
e Zarxio 1
e Zarzio 1 1 1 1 1
pegfilgrastim
e G-lLasta 1
e Neulasta 1 1 1 1
e Neulastim 1 1 1
e Pegkine PFS 1
e Peglasta 1 1
e Ristempa 1 1 1
sargramostim
e Leukine 1
tbo-filgrastim
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Group US| UK|AU | JP | TW | SG | MY | CH | TH

e Granix 1
LO3AB - Interferons
interferon alfa-2b

e Bioferon 1
e Intron A 1 1 1 1 1 1 1
interferon alfa-n3
e Alferon N Injection 1
interferon beta-1a
e Avonex 1 1 1 1 1 1
e Blastoferon 1
e Rebif 1 1 1 1 1 1 1 1 1
interferon beta-1b
e Betaferon 1 1 1 1 1 1 1 1
e Betaseron 1
e [Extavia 1 1 1 1
interferon gamma-1b
e Actimmune 1
e Imukin 1

peginterferon alfa-2a
e Pegasys 1 1 1 1 1 1 1 1
peginterferon alfa-2b

e Peglntron Clearclick 1 1
e PeglIntron, Sylatron 1 1 1 1 1 1
e ViraferonPeg 1

peginterferon beta-1a
o Plegridy 1 1 1
o Interleukins 2

peginterferon alfa-2a

e Pegasys 1

peginterferon beta-1a

o Plegridy 1
LO3AC - Interleukins
aldesleukin

e Proleukin 1 1 1
LO4AA - Selective immunosuppressant

abatacept

e QOrencia 1 1 1 1 1 1 1
alemtuzumab

e Campath 1
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Group US | UK | AU | JP SG | MY | CH | TH
e |Lemtrada 1 1 1 1 1 1
e MabCampath 1 1
e Remniq 1
belatacept
e Nulojix 1 1 1
belimumab
e Benlysta 1 1 1 1 1 1 1
eculizumab
e Soliris 1 1 1 1 1 1
natalizumab
e Tysabri 1 1 1 1 1 1 1
ocrelizumab
e Ocrevus 1 1
vedolizumab
e Entyvio 1 1 1 1 1 1
e Kynteles 1
LO4AB - TNF-QL inhibitors
adalimumab
e Amgevita 1
e Amjevita 1 1
e Cyltezo 1 1
e Humira 1 1 1 1 1 1 1 1
e Imraldi 1
e Solymbic 1
certolizumab pegol
e (imzia 1 1 1 1 1 1
etanercept
e Benepali 1
e Brenzys 1
e Enbrel 1 1 1 1 1 1 1 1
o FErelzi 1 1
e FEtanercept BS (MA) 1
o Lifmior 1
golimumab
e Simponi 1 1 1 1 1 1 1 1
golimumab injection, for IV use
e Simponi Aria 1
infliximab
e Emisima 1
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Group US| UK|AU | JP | TW | SG | MY | CH | TH
e Flixabi 1
o  Flixceli 1
o Inflectra 1 1 1
o infliximab BS (AYUMI) 1
e infliximab BS (CTH) 1
e infliximab BS (Nichiiko) 1
e infliximab BS (NK) 1
e Jaximab 1
e Remicade 1 1 1 1 1 1 1 1 1
e Remsima 1 1 1 1 1 1
o Renflexis 1 1
LO4AC - Interleukin inhibitors
anakinra
e Kineret 1 1 1
basiliximab
e Simulect 1 1 1 1 1 1 1 1 1
brodalumab
e Kyntheum 1
e Lumicef 1
e Silig 1
canakinumab
o laris 1 1 1 1 1 1 1 1
daclizumab
e Zinbryta 1 1 1
guselkumab
o Tremfya 1 1
ixekizumab
e Taltz 1 1 1 1 1
rilonacept
e Arcalyst 1
e Rilonacept Regeneron 1
sarilumab
e Kevzara 1 1 1 1
secukinumab
e (Cosentyx 1 1 1 1 1 1 1
e Scapho 1
o Zafrez 1
siltuximab
e Sylvant 1 1 1 1 1 1
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Group US| UK|AU | JP | TW | SG | MY | CH | TH
tocilizumab
e Actemra 1 1 1 1 1 1 1 1
e RoActemra 1
ustekinumab
e Stelara 1 1 1 1 1 1 1 1
M 8 7 6 5 5 5 5 1 5

MO3AX - Muscle relaxants
abobotulinumtoxinA

e Dysport 1 1 1 1 1 1 1
incobotulinumtoxinA

e Xeomin 1 1 1 1 1 1 1 1
onabotulinumtoxinA

e Botox 1 1 1 1 1 1 1 1 1

rimabotulinumtoxinB

e Myobloc 1

MO4AX - Antigout preparation

pegloticase

e Krystexxa 1 1
MO5BX - Treatment of bone diseases
denosumab
e Pralia 1
e Prolia 1 1 1 1 1 1 1
e Ranmark 1
e Xgeva 1 1 1 1 1 1 1

MO9AB - Other drugs used for musculo-skeletal system

collagenase clostridium histolyticum
e Xiaflex 1 1 1

o Xiapex 1

R q q 5 3 2 2 1 1 1

RO3DX - Drugs for obstructive airway diseases

mepolizumab

e Nucala 1 1 1 1 1 1
omalizumab

o Xolair 1 1 1 1 1 1 1 1 1
reslizumab

e (Cingaero 1 1

e (ingair 1 1

RO5CB - Cough and cold preparations

dornase alfa ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
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Group US| UK|AU | JP | TW | SG | MY | CH | TH
e Pulmozyme 1 1 1 1
S 3 3 5 2 3 3 3 2 3
SO1LA - Antiinfective ophthalmologicals
aflibercept
o Aflitiv 1
e FEylea 1 1 1 1 1 1 1 1 1
e Lidaveg 1
ranibizumab
e lucentis 1 1 1 1 1 1 1 1 1
SO01XA - Other ophthalmologicals
ocriplasmin
e Jetrea 1 1 1 1 1 1 1
Total 135 | 140 | 126 | 105 | 86 | 85 | 82 | 52 | 120
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