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Economic Evaluation of EV 71 Vaccine and Proactive Consultation of Regulatory
Requirement

The study has two purposes: (1) to produce an economic evaluation report. Using health
insurance claimed-database to estimate the enterovirus epidemiology data in recent years at
Taiwan, from the incident cases to estimate the treatment costs for managing the disease, from
the estimated efficacy of the vaccine to project the possible savings of the medical
expenditures in the future. From the estimated number of people who receive the vaccine to
estimate the budget impact to the National Health Insurance Program. (2) to provide
consultation services. Center for Drug Evaluation will establish the “EV71 Task Force
Working Group, CDE”, to provide consultation service to the vaccine research and
development team regarding pre-clinical and clinical tests requirements, and all other related
regulatory requirements. According to the expected strategy and project contents, CDE
accomplished several important achievements from September 30, 2009 to December 31,
20009:

1. Via health insurance claimed-database analysis, the disease burden of enterovirus
infection during 2005-2007 in Taiwan were estimated as follows (two definitions of
enterovirus infection were used: (a) primary or secondary diagnosis codes in an
outpatient visit or an inpatient episode contained 0743 or 0740; (b) primary or secondary
diagnosis codes in an outpatient visit or an inpatient episode contained 0743):

(1) The prevalence of enterovirus infection,

(2) The number of cases of enterovirus infection,

(3) The number of deaths of enterovirus infection,

(4) The annual medical expenditure of enterovirus infection,

(5) The one-month health care utilization after enterovirus infection

2. The estimates of annual medical expenditure of two scenarios were provided; thus the
budget impact of EVV71 vaccinations was roughly estimated. The two scenarios are —
Scenario 1 : Assuming there is no mass EV 71 vaccination program in Taiwan.

Scenario 2 : Assuming there is a mass EV 71 vaccination program in Taiwan.

3. CDE establishes the “EV71 Task Force Working Group” and provide consultation
service to the EV71 vaccine researches from NHRI and NTHU.

4. Two regulatory amendments about EV71 vaccine regulatory issues were addressed for
recommendations of policy making and improving the regulatory environment in
Taiwan.

Keyword: Enterovirus 71, vaccine, economic evaluation, regulatory consultation
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074 Specific diseases due to Coxsackie virus
Excludes:

Coxsackie virus:

infection NOS (079.2)

meningitis (047.0)

074.0 Herpangina
Vesicular pharyngitis

074.1 Epidemic pleurodynia
Bornholm disease

Devil's grip

Epidemic:

myalgia

myositis

074.2 Coxsackie carditis

074.3 Hand, foot, and mouth disease
Vesicular stomatitis and exanthem

074.8 Other specified diseases due to Coxsackie virus
Acute lymphonodular pharyngitis

422 Acute myocarditis

422.0 Acute myocarditis in diseases classified elsewhere

422.9 Other and unspecified acute myocarditis

047 Meningitis due to enterovirus

047.8 Other specified viral meningitis
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1.

AP ST RETREAS G 0 B BEA B ETI I 0743 &
0740 crzcdrf ™ » 4e 85 & £ S22 [ e (A
Beth s [FR# " 1 =) 3-8 42005 & 5 2007 & & & % 5
FRAZFEFHTR AT A EREWL 8o

d % BF4vs2005 &3 2007 & & &G4 R AL AFHTH A

u] = 480,709,142 ~ 243,545,017 % 376,970,383 & > = 7 # B

% 8~APpErA B U 0743 & 0740 2. % # g2 ix i :".%5:}%:?5?3

# i 2005 2006 2007
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2. d % 9@ ,2005 & 1 2007 & £ EYpA AL AFRTY A
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ERER - S

2 9  APEAILUTINR 0743 2 F EREA NFRTF
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FPEFRTR 61,073,149 7,943,929 26,180,927
ELFRTR 15,230,342 1,456,379 5,206,575
ERERE SN 99,644,822 8,319,063 36,605,884
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Lok s FREETHEA R EE AR R Y

29



BAEAFBBE (LDE& e R 0743 & 0740) % 2 1
Brp2r) FRAETY  EAMERREWE 100
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=% &% 0072 if0l=x > T35 035 % -
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2,626 82+ 2 ¥ P 15458 £ 5 45 B il 1,048

E,}‘!;,o

# 10~ 2 2% B % I 074320 074018 > # B i k- B2 P\L%

a
AL S

- B PLFRTRET R

£ > 2005 2006 2007
- BT ERL sk 3.74 3.54 3.52
- B pTIEEL 0.07 0.07 0.07
- B2 pTIEE K 0.09 0.09 0.10
- BN TIEE R i 0.34 0.35 0.38

_wspiéﬁﬁfﬁﬁﬂiiﬁﬁﬁ

£ 2005 2006 2007
E=R - 416.15 429.11 444.64
TomE= &L 622.06 679.34 648.98
TioH = dfep * 12,299.49 11,449.51 10,852.80
- B R 2 1};?;@-'{:?

£ 2005 2006 2007
- B2p :Li”-p%)%‘ C 2,646.89 2,570.19 2,664.64
- BIpTEFLEY 1,554.37 1,519.92 1,563.70
-BIpTEELY 44.08 45.43 46.95
L A =N 1,059.85 1,019.00 1,066.66
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i 2005 2006 2007
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- B pIBESLEK 0.07 0.07 0.07
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- B TEE R K 0.37 0.38 0.37
~BEPZEFRTRADLTIDEG

i 2005 2006 2007
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Bt b Ta
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ed WA FEw 5 XA w 0 23k animal challenge study # 4% it 3%
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o B¢ *% viral clearance studies > d »* pl g L B fRAE s - IRA

TR EFFECETASDEREAF - #3 RNA Tlow
resistance | ~ " high resistance ; .. % #.5& > ¥ %% TICH Q6B
Specifications: Test Procedures and Acceptance Criteria for
Biotechnological / Biological Products ; .4 » & FDA = &
" Characterization and qualification of cell substrates and other

biological starting materials used in the production of viral vaccines

for the prevention and treatment of infectious diseases. FDA

guidance for industry (2006) ; p & - ¥ *F 43N E w5 N impurity 0

I’k

CETEAT R AT S FRTATALLFEL T

/3\

o d %@n;:;;};;i 71 3B w > 23 %5472 % w » > reproductive
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WERE 2R % = < Note for guidance on repeated dose
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. The need for and extent of nonclinical testing will depend on the

product under consideration. For example, for a product for which
there is no prior nonclinical and clinical experience, nonclinical
testing would be expected to be more extensive than for those

vaccines previously licensed and used in animals. We strongly
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. Adjuvant activity is a result of many factors and the immune
response obtained with one particular antigen/adjuvant formulation
cannot be extrapolated to another antigen

. We recommend the PI to refer to WHO guidelines on nonclinical

evaluation of vaccines.

RirFt Ay ko AgY w08 &5 18p &% I 44HEVTL
% % & . pharmacodynamic studies ? £ safety pharmacology
study £ & 5 IND # jes 4% beie ™ & enficdy 7
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EV7l g v A& 7 0 Flpt 23 {7 EV71 %:E # v (candidate
vaccine ) #p B & pharmacodynamic studies # 3= immunogenicity
studies » I & B H Ap M Hcdy BB OWTF EARY o safety
pharmacology (% » #I2Ezk ) ehp (s Fg 0 & 4 18 % i
fe 18 > % KT H GELEY ATRE T RA L iEF o FpaE

R R LTRR RES PP LD -

(r) RApFIFTRATAF? w08E1LY 1l piFad w437
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http://www.cdc.gov.tw/sp.asp?xdurl=disease/disease content.asp&id
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90 - 2314 - B- 002 - 463
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(Accessed August 14, 2009, at

http://www.cdc.gov.tw/public/Attachment/831713474771.pdf )

4, BFREHKFZFAEN-EvHEL A% AR91 &1 31 ¢
B E o

5. Guidelines on clinical evaluation of vaccines: regulatory expectations.
World Health Organization Technical Report, Series N0.924, 2004.

6. Characterization and qualification of cell substrates and other
biological starting materials used in the production of viral vaccines
for the prevention and treatment of infectious diseases. FDA guidance
for industry (2006).

7. ICH S6 Preclinical Safety Evaluation of Biotechnology-derived
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vaccine, oral. World Health Organization Technical Report, Series
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vaccine — inactivated. World Health Organization Technical Report,
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Vaccine efficacy = ( ] x100%

lu: incidence in unvaccinated population, lv: incidence in vaccinated
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. Guidelines on clinical evaluation of vaccines: regulatory expectations.

World Health Organization Technical Report, Series N0.924, 2004.
Guideline on clinical evaluation of new vaccines.
EMEA/CHMP/VWP/164653/2005
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3.2. Drug substance
3.2.1. Production and control of starting material
3.2.1.1. | Generation of expression construct ’? & zé FE e kiR o e A T

F/;Fio

A2

3.2.1.2. | Virus Seed lot system B Information of the strain origin
B Passage history

W [dentity

B Tests on virus seed lots: should be

free from detectable extraneous

viruses
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Stability of genotype and phenotype

3.2.1.3.

Establishment of banking system

Passage history

The use of a cell line for the
manufacture of vaccine should be
based on the cell bank system.

The maximum number of passages (or
population doublings) by which the
manufacture’s working cell bank is
derived from MCB should be
established.

3.2.13.1.

Cell bank system

MCB
wCB
EPC

3.2.1.3.2.

Quality control of cell banking
system

Sterility

Mycoplasma

Mycobacteria

Identity

General test on the adventitious
viruses

Species and species-borne viruses
Tumorigenicity

3.2.1.3.3.

Storage and maintenance of cell
bank: Genetic stability of the cell
banking system (MCB, WCB and
EPC)

Identity
Average PDL/day/passage
Average virus production

3.2.2. Cell

culture, harvest, purification and in-process controls

3.2.2.1.

Control of Materials

Certificates of Analysis (COA) for all
reagents and biological raw materials
Cell culture medium

v' The source of serum of bovine
origin: suitable tests for detecting
viruses

v" Human serum should not be
used.

v Penicillin and other B-lactams
should not be used at any stage
of manufacture.

v' Trypsin: free of cultivable
bacteria, fungi, mycoplasmas and
infectious viruese.

3.2.2.2.

Flow chart and in-process controls

Tests of cell cultures used for vaccine
production

Tests of control-cell cultures

Control of single harvests

Control of bulk suspension
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3.2.2.3. | Viral clearance studies B RNA/envelope/low resistance
B RNA/no envelope/high resistance
B DNA/envelope/low to medium
resistance
B DNA/no envelope/high resistance
3.2.3. Characterization of the drug B Primary and higher order structure
substance B Molecular weight
B Antigenic activity
B Immunogenicity
3.2.4. Control tests
3.2.4.1. | Specification B [dentity
H  Purity
B Protein content
B Antigenic activity
B Sterility
B Endotoxin content
®m  Mycoplasma
B Species specific viruses
B Agventitious agents
3.2.4.2. | Analytical procedures Description of the analytical procedures
3.2.4.3. | Validation of Analytical
procedures
3.2.4.4. | Batch analysis
3.2.4.5. | Reference standard
3.2.5. Impurities B Host-derived
v" DNA (Real time quantitative
PCR)
v' Protein (SDS-PAGE, Western
Blotting)
v" RNA (RiboGreen
fluorescence-based assay)
v' Total lipid (Phospho-vanillin
colorimetric reaction)
v' Total carbohydrate
(Phenol-sulfuric acid
colorimetric reaction)
B Process-derived
3.2.6. Container closure system
3.2.7. Stability of active Substance Specification and storage
3.3 Drug Product
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3.3.1 Composition of drug product
3.3.2 Manufacturing process
3.3.3 Control test on the finished B Identity
product B Sterility
® pH
®  Volume
B Protein content
B Aluminum content
B Immunogenicity
B General safety (guinea pig and mice)
3.34. Batch analysis
3.35 Stability of Drug Product B Stability Study Protocol
B Validation of the Assay Method
B Stability Results
e EIWF I (FiERT L Z RN
4.2. Pharmacology
421, Primary pharmacodynamics Conducted in mice and monkey
B Immunogenicity (Separately performed
or include in the repeat dose toxicity
study)
B Challenge/protection studies if the
relevant animal species is available
4.2.2. Safety pharmacology B Cardiovascular, central nervous
systems, respiratory and renal
functions
B May be investigated in separate studies
or incorporated in the design of
toxicity and/or clinical studies
4.3 Toxicology ™
4.3.1 General toxicity studies for Two species (rodent and non-rodent)
adjuvant or excipient if novel
4.3.2 Single dose study Mice and/or monkey
4.3.3 Repeat-dose toxicity study Mice and/or monkey
4.3.4. Reproductive and Development Only if a vaccine is intended for use in
Toxicity Studies adolescents, adults, and women with child

bearing potential.
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4.3.5.

Local tolerance If the potential adverse effects can be
evaluated in single or repeated dose toxicity
studies thus obviating the need for separate
local tolerance studies.

*Toxicity studies should be conducted in compliance with GLP.

\\\Xr

w N ek

10.

11.
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A

A 71 2% 5—91/1/3
# W &F# 5—91/1/31

BE T MRRARE AR A PR R R —
92/12/11

Characterization and qualification of cell substrates and other

-,:

biological starting materials used in the production of viral
vaccines for the prevention and treatment of infectious diseases.
FDA guidance for industry (2006).

ICH Q5A(R1) Viral safety evaluation of biotechnology products
derived from cell lines of human or animal origin

EMEA Guideline on Virus safety Evaluation of Biotechnological
Investigational Medicinal Products

ICH Q5B Analysis of the expression construct in cells used for
production of rDNA derived protein products

ICH Q5C Stability testing of biotechnological products

ICH Q5D Derivation and characterization of cell substrates used
for production of biotechnological/biological products

ICH Q6B Specifications: Test Procedures and Acceptance Criteria
for Biotechnological/Biological Products

ICH Q2(R1) Validation of Analytical Procedures: Text and
Methodology
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12.

13.
14.

15.

16.

17.

EMEA/CHMP/VEG/134716/2004 Guideline on Adjuvants in
Vaccines for Human Use 2005

B AR FRE 2R E 0 % 2 — 89/6/8

ICH S6 Preclinical Safety Evaluation of Biotechnology-derived
Pharmaceutical, 7/1997

WHO guidelines on nonclinical evaluation of vaccines Annex 1
2005

CPMP Note for guidance on preclinical pharmacological and
toxicological testing of vaccines, 6/1998

US FDA Guidance for Industry: Considerations for Reproductive
Toxicity Studies for Preventive Vaccines for Infectious Disease
Indications, 9/2000

61



A o ~ o
Eﬁ@?zﬁ/‘%f—% L F'ngé'-’rt'(yfrgJ
%Fs@*ﬂ*h_i e H PR 1004 3 - EC15-1 52 1 4
F ¥ 1 02-2322-4567 Ext 603
i 2 1 02-2327-9136
kKypE - FRTREE AEiE

(3 5b)

£ F GRS MAIA Y RBlAE )

Fepy P EAFIE 2 OO
F2FRFLHLEO0F FO0O0000%
) ¢t
BEZBRELARRY L FuL
W 2o i

Be®d THmd TLAR v Hit=h ) & Ra ¢

RERm @ #ARO8#127 15p (h¥- ) TE=p

Re g AR AFERER? w5 - §&E (o7 Vs it- £ 15150
1)

A4 MERREE

B A2 TR A E 5 (02) 2322-4567 i 603

DA REMELR 2R 2R HREBRFL R WREERL E S R AR
5E§"E§?$ CERERE R ZAERE R H?-Mi ﬁ ~ W AT LRI R
Flg i dcdt s BREFR (RELLHA ) Frlewd F A pE A
Fﬁ%%ﬁ%%ﬁﬁ\ﬁﬁaﬁi%§%a§ﬁ%

ajfr%'?‘f:rﬁ'} T&ﬁii”‘w‘/ﬁ*?""lj“ B £ %ﬁﬁ ft}a %ﬁﬁ >
REFLR - Rhfeaey ﬁ ﬁm Bl R
—}@T‘?%% SIEL )%i'?fﬁl%liﬁ
Bl A IHREGESARE RS A SFRFREE
Bl vt (MEEDAD AL ) §RRAE Y AT

\\\?{r

2. “THERT A &= £ R
A T

{~“’pﬁiw$zwg¢§g

¥+ OO/ & mOO

62



AR A FESLR
" omA T AR TR ) B R

g

il fPid # o8& 127 15p (A=) TE=p@L
F*'ng;f%h E’j@]é&%&g&ﬁ%ﬂ,bg’;_ g%i‘:"{?:

(r.f}’-"ﬁ’}ml' -FI»151§]{1%§_)
B4R E

=

NARFRERELRCFAZIRE - FERHFELR > fRELE
WEACRE R BEF o F R R %*«?{4’;—: W Fe i
‘fﬁiﬁf{’ﬁfﬁ'z)‘}: l’f/pﬁx?{#ﬁc @kf?;—*ﬂ%ﬁc('ﬁ'ﬁr—‘ml};)‘
FRIREL FARE AR FrREL F Fruk
FretetErd FEF S 5 R%h

AR F CHMERREE CFES AR B EFEA CRTRFER
ERIFATR R RFATR APPSR 2R~ B
ZRFBEZTER  EAFELIET

Ha B Eu¥ A EE

T YA RF

R LEdHmEA

1. 3:00-3:40 (L) Hp+ T13RTwAT2FHEHETE (X
(2) Hp+ TL3R 0 RhFREAGFTEE (X3

2. 3:40-4:00 ”%},%4 u AR TG

3. 4:00- A2 Bk

i tcg

63



_ 98 #RIFEEFAT SR EHMER

(AFAHFT e G hdps )

VR LAY RS T1AR w2 GANTE R RPN E R IR

i F A LFEES % %% DOH98-DC-1015

3R HF F L sl 2 KR

(1) #ili'—(">#\i5—”%]ﬁ3—%— TLAI B o > ¥ REwHf 2 (._)343—”%}?3—%
TR FRE TR AR AFLE DT RER2 E BT

(2) & THpd AT TLARABREFFTRE (X F) 2 T RIAY

LTRARFAERAE SR (¥ ) Bt 1§ H o LgT

64



