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Abstract

Objectives: This study aims to determine the maximum cost of HIV vaccination at which the
vaccine is still cost-effective under the Thai healthcare setting and to identify the possible
relative importance of several vaccine characteristics and subsequent impact of risk behavior
changes among vaccine recipients on its value for money.

Methods: A semi-Markov model was developed to estimate the relevant costs and quality
adjusted life year (QALY) over the patients’ lifetime based on the government perspective of
providing prime-boost combination HIV vaccines (ALVAC-HIV® and AIDSVAX B/E®) in
conjunction with the existing HIV prevention programs compared to existing HIV prevention
programs. The analysis focused on the general population aged 18 to 30 years as well as high-
risk populations (i.e. female sex workers, injecting drug users, men who have sex with men,
and military male conscripts). Threshold analysis was carried out to determine the maximum
cost of cost-effective HIV vaccination at a Thai ceiling threshold of 100,000 Thai baht per QALY
gained. One-way and probabilistic sensitivity analyses were performed to examine the
uncertainty of all input parameters. The study also employed an analysis of expected value of
perfect information (EVPI) to determine the relative importance of input parameters and
prioritize future HIV vaccines studies.

Results: The highest cost of HIV vaccination given to the general population was identified at
12,000 Thai baht with 70% efficacy, lifetime protection, and unchanged in terms of risk behavior
post-vaccination. The vaccine would be cost-ineffective at any price if it demonstrated relatively
low efficacy (30%) and increased risk behaviors by 10% or more of the population. This is
especially true among those high risk populations. This study also found that incremental cost-
effectiveness ratios were the most sensitive to the change in risk behavior post-vaccination,
followed by vaccine efficacy, duration of vaccine protection, and vaccine acceptance rate. The
analysis of EVPI indicated the need to quantify several parameters, namely risk behavior
changed post-vaccination, vaccine efficacy, and costs of community engagement and vaccine
delivery.

Conclusions: The results are useful and important for both researchers conducting future HIV
vaccine research, as well as policy decision makers who, in the future, will consider the
vaccines adoption in Thailand.

Keywords: Vaccine, HIV, AIDS, Economic evaluation, Cost-utility analysis
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AIDSVAX BJE °[9] BIE[10]
Manufacturer(s) Sanofi Pasteur / Vaxgen Merck

Design / Stage of

Prime-Boost /

Single / Phase lll

Single / Phase IIB

Development Phase I

Immunogenicity CMIR® & HMIR® HMIR CMIR
Investigator Thai MoPH-TAVEG" BVEG' HVTN
Population 16,402 community risk 2,546 IDUs 3,000 MSMs

Primary Objective

- prevent infection

- viral load reduction

- prevent infection

- prevent infection

- viral load reduction

Result

Announcement

September 2009
31.2% efficacy

November 2003

No efficacy

September 2007

Early termination at
interim analysis, no

efficacy

1GSID = Global Solution for Infectious Diseases

2CMIR = Cellular Mediated Immune Response

*HMIR = Humoral Mediated Immune Response

4MoPH—TAVEG = Ministry of Public Health-Thai AIDS Vaccine Evaluation Group
°BVEG = Bangkok AIDS Vaccine Evaluation Group

6HVTN = HIV Vaccine Trial Network
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Tsauazmsunaliu [1]
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P ' & o a va A& 9 a ¢
A139N 3 ﬂ']']N%’]i’lzL‘]J‘Hw‘].lEJ\‘Iﬂ"I‘iﬂ']L%%ﬂadtﬁﬂi%ﬁd@lﬂL‘ﬁﬂl?iﬂta’ﬁla’!/tiﬂLﬂﬂa

auils sdunums Aman | AnuAAIALARan | 81989
N3z A1ATZIH

auinazduresnisiasuaniuznig fieh 0.865 0.047 [34]
ag’umwmnizn:ﬁ"l,&iﬁmmnﬂui:mﬁuam
a1 3luusasd
aunazduresnisasuaniunig fien 0.087 0.0004 [18,
q’umwmm:mﬁ'memmnﬂukmamﬂu 30]
ueasdl
mmmanﬂu’uaamnﬁﬂ%ﬁﬂlu;ﬁmL%avh%'a fien 0.058 0.008 [31]
rledilinsasenmsluudasd
mmma:lﬂumaan’mﬁﬂ%ﬁﬂluéﬁ@L’ija"h%'a fanuasuaa [33]
wrledfiflonns @Edaudsanmsiianed
mITendn)
- Constant for baseline hazard -8.38 1.44
- CD4 coefficient for baseline hazard -0.01 0.001
- Ancillary parameter in Weibull distribution 0.04 0.19
- fLadn CD4 (A1l 234 578) 321.44 9.46
m'mulw;:Lﬂu"umnﬂilﬁu%%lmjﬂwiiﬂ fanuasuaa [32]
Wad (Aaudsanmaeevnissaadn)
- Constant for baseline hazard -4.81 0.86
- Age coefficient for baseline hazard -0.04 0.02
- CD4 coefficient for baseline hazard -0.02 0.003
- Ancillary parameter in Weibull distribution -0.33 0.11
- Anadly CD4 (il 646 1) 81.01 2.67

o anarnzduzasnmsisuwulamginssaiessdanisfngelaezleizasdn
Was o o
Tasuaduy
A v ' A A A ' a & o a
lumsfnsildmwnesuadzinvesmafswudasng@nssudesdanisiese himesladves
dnldsuiaduy aglutisiasaz 10-30 ldun aansldnessamndoiblofinaduius uaziiiunis
v & ' o ' o A A v o =

fidndaminiulundudlfonandasiodadiduion $931nn3@ns289 The Thai Working
' a [ ' \ | a a & o
Group on HIV/AIDS Projection [30] WLINWAANTINAINANMEINARTLLIAINENINTAALTE 1T
wrled uandudiudsnitsluwuudnaas “Asian Epidemic Model (AEM)” fldanauszanmdnuin
va A& o a & o & A A a a ' a &
daaralimerled/linaadvaslsznalny dumuwdawfouudsengdnssuosdanisfioise
v a B Ao ' wa & A ' I a & o P
himerlailutisaunddind gdnsainieanuiranduvansdaselhimerlaiis

Lﬂ‘ﬁﬂuuﬂﬂﬂﬂutmi@zmﬁuLﬁm (FILEAITIEABEAIUAARIIN )



nsUs:0UANUAVAEVNMSUNIABUTBuAUMSARBalDS 1a6la3
Prime-Boost (ALVAC-HIV® 1a: AIDSVAX BE®) ufslulszsansing 114

4.7.2 GUUsAIUNATHENIFIAIN

ms?mmﬁfﬁf@lNaé“wﬁ’moqmmwlwmwaﬂﬂqmmq: (Quality adjusted life year: QALY) &9
duwmanliia (Life year: LY) quidnpazuuuatsnyszlomi (Utiity index) Feflenaaud 0
nuefafeTia (Death) 119 1 Mmaﬁaq"nmwﬁaug‘izﬁ (Full health) S9ldenassadszlomian
M3ANVBIEG [33] %aé’mmmﬁ;ﬁﬂL%ﬂvl'a%'mamv[a‘iaﬁwmu 1,277 Twlulsannunagusu 16
wiis laslfuunseuniugmnindia EQ-5D uazmpnutayadasindslomilasuiinuszos
va4l3afa maﬁnﬂix‘[mﬁmaa;jam%avh%'maﬂa%LL@'MLL&@Nmmiﬁ@h 0.86 (AUANIALAREH
nasg 001) evsndszlomivesiAndehimerlaiuszdassauslomiuansernisden
0.80 (ANNANALARDUIIATFI 0.01) uwazqmnnIiavasdthelinaadld 0.76 (A11uAA9

LARAUNIATIIN 0.01)

4.7.3 aulInuwaw"
midnsiiiinsiienzilaslfyusesvesizuaisfianisnanizdunuasimnaunng 5
dununinuaswnluniisvesdunudal wazgnuiuldidudnlul w.e. 2552 lasldaziinan

o

Hu3ln@ (Consumer price index: CPI) [35] lasdunuduunauanasns (a9f 4) aai
1) ﬁunumamammwn£T°uaamﬂﬁi’m%uﬂaaﬁumiaﬂL%avla%'mamvla%ﬁ@ Prime-Boost U¥znauaae
dunuvasmidszmduiuiinelilszmauiuniuuazaulauniuiaduy daldandays
sdzanmlulasimsinsiandwandnasasszozil 3 (@nd g, nawaiuqulie, nienT
a ] U a U = A?’ 04 al
aI1IngY, dadavetayalasasy, 25 Fawaw 2552) dununisamadansadaliimaslailu
s g U Vo 1 o 54 U g va J g
A3uTaduy dunusaimslidlinmniowuaznasiuiaduy (36] dunulumainsgdetelia
Lam"l,a‘i"lﬁia;&amnmﬁﬁnmL‘%@Ja “LATHMENTIaIMIINBLaFad9liUTE AN madssilin
madanidsuloisdniudszinalng’ [37] LazdUNUNIIHAAUAZNITUINITIANTIGUY 6
° < A a o & ' a A o o '
aasa (3113 6 1Iw) 3,500 1N [24] TalumTAensrmunuadudranudiiiasanniadudsluid
° ' ° a 2, v o & ° & A & Y
Fmine LLa:muu@aumgmluﬁmiﬁ@mzqumma%umﬂaﬁfaea Lm:mmuma'ﬁﬁmuagﬂu
{ o o a a @ v a A & A«
szuzanTadudiilseansng laodasnsldiaduldssansuaiduszozian 30 U i
A . Ad  ea ca & o a
s:mnmwmmﬂi:mmmamgmmmzynwqmm‘mmmmavlﬁmamvlmga
o & o a & o Ada o I
2) dunuasinminuwnguasnasmimilasiunisdaiselimerleindludeiu ladays
nnnsansalsinedulsateaduastssinalneg [22-23] lunuiavasnnasnisniseanuuas

ﬁwmmtﬂuﬁunmwmgﬂﬂmjaaﬂiz"mmn@jmﬂwmﬂﬁa ﬂs:mﬂsvl,mlﬁmqiwdw 18-30 1
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I o L. .
fA15191 4 mﬁttﬂiﬁ%n%ﬁidﬂﬂdﬂﬁittﬂﬂﬂ (Direct medical cost)

o Y 1 a ¥ A
Gulsanni stduuums | duade | 81989
. ‘o
(Uneananaall) N3z
o o a & o Ada
dunurasurasnInstesnunisaaiga i Taeslaindly
' WNAN 24 [22-23]

91l
o o a o a & o a
dunuasinduilasnunnidadelimerled wnNAN 3,500 [24]
é]”wqumiﬂizmﬁuﬁuﬂﬁﬂizmmu%g?l,m:m%'ui’ﬂ%m WAXAN 937**
dununsananansande himerleilugdiuinduy WNIN 125 [36]
dunumalidlinmdaumsliiaguy WANNN 141 [36]
dununslidnlinmmainsliiaguy WnaN 58 [36]
. PR A .
dununsinsgaadalimerleinliusaseinis WNNIN 13,159 [37]
dunumainmgaasalimarleifuaaseins WANNN 31,502 [37]
dununsinsgtoiead (limudrdulisa) NN 22,517 [37]
ﬁunumﬁnmﬁazlmﬁmvl,ﬁagmﬁ 1 IaFTE R 12,394+ | [38]
ﬁunumﬁnmﬁ’anmﬁ"m"[ﬁagmﬁ 2 NN 36,617 | [38]
@Tunumsé"ﬂmﬁaUmﬁmvh%'agmﬁ 3 WNUAN 19,845*** |  [38]

*@hﬁ"[ﬁmnmsﬁmumawﬁiwﬂmU1°ﬁﬁagamnmsmﬂﬂs:mmmaa International AIDS Vaccine Initiative (IAVI)
=ndeyasulszinalulasmsfinuiadueadnasssszezi 3 (@nde anyaw, nswaugulse, nsznyuamIngy, Andaze
doyalavasy, 25 Fama 2552)

= puianl laamauud, mihoguiljinislsaiend, sinnundindsziugunnuiend, adevatayalasass, 20 Fmay
2552

4.8 n191U5uUaa (Discounting)

2 A A ' Y o gd a & s
nsdnsifinseunmlunstsnfiunni 1 U dunuusziaaniniiaduluewiaalutisnm
wandanuasUiulwduyadnludigdu laslddandivaatessz 3 [39] munInduwanleas

GEREIEL

Qadﬂuﬂagﬂu = FUNURTBHAANT
[ ' t
(1+8aTEIUAN)

t: Srwmdiuansdr9ant w.a. 2552 Ugu)

o 1 o ' 1 N
4.9 aa@MANWAaszANSHadINLAN (Incremental cost-effectiveness ratio: ICER)
WunsdSoufausznitsnnasnishniae nisbidaduilasnunisdairaTaasladsiunu
o o A~ @ o o A 9 v A a Aa
aanflesnunfiludastu Aunasmslutagtiude mylildiaduy lasfiawzanasmnd
o . & a o ' o ' A A ' a o {a & o
Tuilgiwriuu lavdienzdddandudunudatszaninadminia dunuiifindudaduin

= a4 a & . o a & o a o
‘1_]q”ﬂ.ﬂ']’:]z‘ﬂLWN“}J%@]’]NNW@]?T‘]’]{LMNiuﬂ']iﬂQﬂﬂuﬂ’]i@]ﬂl"ﬁavljiﬁlaa"ﬂvlaj ATWITHIN
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5@51duuﬁunuﬁaﬂi:'ﬁ'ﬂ%mammﬁu = FUNUVBINNATMIMAN - duNUvaIINaIMT a9tk

° ) A o f ° )y A o ™
Fwulgnisfildnnnammilng - Swulgannzildnninamsludagiu

410 nsanzianalaiuinansaINaaNs (Uncertainty analysis)

miAnmitatensienuliuinensasidaudsileluuuuiiaes Markov  las3Fitassiany
Tuuufiazaiulls (One-way sensitivity analysis) Lﬁam’jﬁaﬁmu@awagm 4 Toitldun
1) dszAnBuavesinduy 2) szuznaniinduy JUssaniuailosnunmsangelimerles 3)
SammspeusUMIaasaduy uas 4) madasuudamganssuissdonsaaigahisorledves
alasuTnduy Idelafifianuidyigadennuduazasiadus mnmamsieneianyly
WUUBUAING? “ﬁ"aﬁ'mmawagmﬁﬁm'mﬁ']ﬁ'tymﬂ@iammﬁjmwaﬁﬂ%m wnnlglunag
3LazRe83T Threshold analysis @aidumsdiarzfanuliuinanlosmsasuduysi
aula Lﬁaﬁwmmm@hﬁunugasg@maﬁﬂ%m firliiaduy ﬁﬂmm‘jmi'lﬁi:é‘fumwLﬁsﬂ,aii’m
AONIRINUNNNIUNNIUAZENTITUFY (Willingness to pay threshold) lasa1sananuLnas
UszilinenuduaivoInteaynsTuM IR T ToNwanunam @ [21] e’fiaﬁmumwagmjummaa
msamumﬂuiaﬁqmmwwﬁaﬁaaﬁﬂ'ﬂ5@131dauﬁunu@iaﬂs:’&w%wammﬁﬂﬁLﬁus:ﬁu

anuLdnlagng 100,000 LG oflgunie

myengranelduisenuuuanuiendu (Probabilistic sensitivity analysis) lagld Monte
. . v . . A 3

Carlo simulation ¢28113un33 Microsoft Excel 2003 (Microsoft Corp., Redmond, WA) 04Y11N17
L e v £ 4 e g e . v
gueraiutydn 1,000 a5 a‘ﬁmiqmmmLLﬂi"uuagﬂmﬂwm:msnsxmwaga 4o lag'ld
° a vao & @ a Ao o o o Aa . s

nuasuudguliad 1) Tagaiinsnzanguuuien mmummaamLLﬂ'ivmmagluma 0-1
Wi Aanutiazdu dressadssluwd 2) ia;&aﬁmsm:mmmmmwm Fnsuavasnlulsni
Auanurinu iu dudsdunu 3) dayslinsnszansuuufenuaiuea dwiudaudsainms
a s a (% a a a & &

AeNeEmITeadn (@suaasnuazidualuannef 2, 3 uaz 4) wamenzduzaadunnn

anusuuirznilamaiinduy axlinnududuazdunudanaiavasinfuy fszauengg

#aNNA MIAnE beILaTEw Expected value of perfect information (EVPI) 2 uuu fia
. . A« a { A ' { &

Population EVPI uaz Partial EVPI Saiumsdiaszdiiedsuiliuyadzasnnugaidsiiiaan

o A o Aa ) A o v a  Aa v A o
miaadulaneldanizifianyliuineuuaziiteyatsznaumiaadulaviniiludagiudds

' & ea o a € & ed o A a v A A

liauysal lassounsainhandienzsiidusnunsainiaguy SanuduanleRnsmay
inaindszfiuanuduaivaslsunalnonszauanudalaine 100,000 tndadguniig uas
lEenUszandnavesinduy winnusesas 31.2 (lusrennudesiuiasas 95 521ing 1.1-51.2) [9]
A < = A a = ) & P A o A
Fadunamsinsdizdninannlassmsdnsinduieadnasasszezi 3 dedsemanaluinh

24 fugnow w.a. 2552 lagimuasuudgnulwiaduyg Jusednsuaiasnulugisszoziigt 10 Y
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dunudanaiauasinduy agli‘ﬁ 210 UM LAZEAIINITLANTUNIIAAIATLY asiiﬁi”ayaz 80
@1 EVPI $738181508 1w ladann Na@mswmﬂ'ﬂm@lﬂs:mmmwaﬂsﬂwﬁqw‘ﬁ (Expected
net benefit) maamiﬁﬂﬁﬂﬁlﬁgﬂﬁaaLﬁ:adﬁnﬂﬁ‘ﬂ'agaﬁauyitﬁ (Perfect information) [41-43] e
UNUA2E

Eg [maxNB(t, 8)]
LLazmm@ﬂs:mmmaawaﬂiziamﬁqﬂ%ﬁmwnﬁqmaa‘maLfiaﬂ“?iLﬂ‘%ﬂmﬁuu‘[mmﬁ'ﬂﬂm&aﬁﬁag
sluﬂaagﬂ'w‘fiaﬂ'{i"l,ajaugicﬁ saisadumssagulaneldanisfifinnsliviven uazenasinands
mwgcyL?mLf‘iaamnnﬁﬁm%ﬂaﬁ%gnﬁao D anUNUAIL

max, [Eg NB(t, 0)]

gaIn13dwImAn EVPI 33 = Eg [maxNB(t, 8)] - max, [Eg NB(t, 6)]

'
A o

Y Lo | o & FRE Y
L&lﬂﬂ’]‘ﬂuﬂlﬂ o @8 °]§@1°]Jﬂx‘iﬂ’](ﬂ’,]LLﬂiﬁlﬂuLLUUﬁ]’]ﬂﬂd‘ﬂd%ﬁJﬂ ‘ﬁdvl,@ﬂ’]%%@ﬂﬂiﬂ'mzﬂ’]iﬂizﬁ]’m

a

@ [ ' v @ A ado a a A 3 d a
VIURGNINANIVNGY | Ad Nq@liﬂ’ﬁﬂ@]@]auslﬁ]l,ﬂﬂﬂ ez NB(t, 6) a8 Naﬂsziﬂ“ﬁuq‘ﬂﬁ‘ﬂl,ﬂ@ﬁﬂﬂﬂ’ﬁ

G

aadulaiionuains tlangasaiudls e

Fseledudn EVPI 32ufiAadudants a3tius Population EVPI aanIndwnldannnisgm
32win EVPI Mndeaunviwudszmningaiwingluszozian 5 9 Faluszezaaiag
Uszsnorndusaendnsduiiuulonng Iuﬂﬂsﬁnmﬁﬁmuﬂlﬁtﬂuﬂ@;mLﬂmmwaammms
mstlastiumsaadelimarledfe ﬂizmnsﬁﬂﬂmq 18 1 [44] YauUTuaadnuindszannslu
aunAeEaaNTasas 3 dall [40]

@1 Partial EVPI 1iun1snidnaas EVPI lagRansanwaninaaindsibilusuudiaad sadums
madszanamadszlonignifldannmidadulanmoldanalisuysaivasdayadaudsladaus
A A o o a o @ = Al & @ o Al o
Wik inallunsdadmauanuiagseinsfnmluewaaiaiiudayadudnldluuuudiaes
Partial  EVPI mmsnﬁwmm"lﬁmnNa@haimiwmmﬂﬂs:mmmawaﬂs:‘[wﬁqw‘ﬁmaa
miaaaulaluiiamangndasauanusuysatvesdayadiulsla g Bouunudas
Eg, [max, Egig, NB(t1 0)]
LLa:@hmﬂﬂi:mmﬂJaawaﬂizlﬂmﬁsgw%ﬁuﬂnﬁq@maamalﬁaﬂﬁLﬂ‘%ﬂmﬁﬂuI@&lmﬁ'ﬂ“ﬁﬂyﬁé’mﬂi
Aa v A o . & A Y
lag nfaglutaadudedsliauysal douunudan
max, [Egg, NB(t, 0)]
é’aﬁfumm@ﬂs:mmmawaﬂsﬂwﬁqw%ﬁﬁaaLﬁuLﬁamnﬁuiagaﬁaugﬁﬁmmﬁaLnJﬂu
wuudiaed dgamsdiuwinaad
Eg, [max, Egig, NB(t | 6)] - max, [Egg, NB(t, 0)]
simylensiiimuadizasanuianlafiazinsdensasmunansuunSuaz a5 g a9

Uazinalneda 100,000 vndalguniig (21]
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5. HANISAN®
a & v -4

5.1 wan1sdanzdaunwassadszlon

P a ) ¢ A a ' v A o a
AN519N 5 LLamNammmeﬁmunuasmﬂiﬂmmﬂ‘mumwszmwamﬂmasﬁuﬂa{mumi@m
& [ AL o o o a & o Ada o 0 v A
e himarleihununaiminilasnunisdesalimerleindluladuusznslilwiaduy
Iﬂalﬁmww:mmmsﬁﬁsluﬂagﬂ'uwhﬁfu Li‘lmﬂ‘%umﬁUumﬁmﬂs:“mmﬁ'ﬂﬂmq 18-30 T Taduy
A v A o o & A A o ' o \ P ' a
fianududnannfigadnivdszmnimilleny 18 U lasfidandiudunudetszaniuadiuiiia
157,000 uneadguniae éwu%’nﬂéjwﬂiw’miﬂﬁmmLﬁmga@iamﬁm%a"h%’mamvlaﬁwuﬁ
sl Taduy u,ﬁgﬂ%mmwamﬁ@ﬁmﬁwL'ﬁmﬁamm:"mﬁﬂiwLwelﬁmwﬁmml,ﬂuaammn
A A A o ' 19 e oA ~ A o Aa o & o v
WasnnddunuiidiniudlilaunnzanninlawSonfisuivinasnsiiiludagiu Savinld
danamudunudadszinuadimfinidndasy uazn1sldiaduy unngeoiouinamanad

v A o ' ) ' A a ' a | Ay ° o
AnuguanTasninn lasldandudunudetsziniuadiuifiz 2,840 vndalgunie dmiu

° o A a v . A A o v A A ~ Py

nInadizdms aduy danaduatesigaifiasandadliiuamuinniigaialildlae

a £ '
mMzLivaiuAe 326,000 U neelguniig

P> ¥ | a 1 kg 1 a A 1 a
a13191 5 aunw Ugun1e uazaandmwannuaailsz@nSHadIwiiia (Incremental  cost-
v
effectiveness ratios: ICERs) 7asn13 Iniadwilasnwnsdaisa lhTatanlad wSaufisuny

s a dy g d:;d a 1 dl
N1ATN1TN19109NHNIIAR L?ial')iﬁlﬂ‘ﬁlﬂ')‘n Nsl%‘l‘:h’w)‘ﬂ% Llﬂﬂi']ﬂﬂf,!&lﬂizﬁ’]ﬂiﬂ ﬁﬂ‘l&l’]

nsliiaduilasiumsaa | anasnsilasiunisaaide BATMEIMAUWAD
naadszns HalSaezlad vl'a%‘maﬁvlaﬁiﬁs‘ﬂuﬁaqﬁ‘u Uszanduadiniiia
dunu () | Ygwanz | dunu (Un) Ygunaz vmdetlgunnig
Ysznnamly
a1¢) 18 1 12,900 25.73 5,490 25.68 157,000
AAIVIWUINITNILWA
a1 29 7 47,300 23.46 46,800 23.25 2,840
dldorandariada TaFuiianudue
viniduidonany 26 1 53,900 13.03 62,400 12.61 ann
TIITNIVULNE Tndudanudud
a1 26 1 243,000 16.51 245,000 16.27 yn*
n1INadlszinms
a1 219 11,400 23.80 4,570 23.78 326,000

*mﬁunuﬂizﬁw%waaﬂm_lLﬁaa'mnﬁunumaanwslﬁia%uﬂaoﬁunwsﬁmL"ijavlﬁmawvlaﬁﬁmv'ﬁmfﬂmwsmimsﬂaaﬁumi@im”ﬁa
"I,n%’al,a“nvl,aiﬁﬂluﬂafgﬁ‘umilﬁﬂi:%“n%malugﬂmaaﬂqmn:ﬁmnnh
a I’ 1 1 o 4
5.2 Naﬂ']i')lﬂ?'\zﬂﬂ?'\&ll&lll%%a%ﬂa\‘lNﬂaWﬁ
Wadnilefisnanulaiuiuondrs g vasaraaudsnlglunuuiisasussdorimuasundgiuves

= Ao o A A A . P a & GRS =
miﬂﬂﬂﬁﬂuluﬂﬁ]’ﬂuu ﬁGﬂWSLﬂaU%LLﬂQQL\?a%vLT@nG5] Ylm%]m(ﬂmuluamﬂ@] V]']l““ﬂﬂ']iﬂﬂ'i:ﬂ
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addsuudaslduazanaliuinenld Sienvsinadamssasuladanlovslunsliusns
Faguilasrunsdatelhimerled daiunsinunitasiinnsianalivinanvesifasedn g
Tudszifudsdaldilde ?TaﬁmmawuagmslﬂLﬂuﬂﬁﬂﬁﬁmwﬁﬂﬁmdaﬂmmjmiwaﬁﬂ%u%
asugaeTeasidualuiade 5.2.1 Lﬁaﬁmsm‘éuul,maaﬂﬁﬂmai’lle,l,azﬂizmnsmjmﬂ’mmtJ
AAUNUFIFAVDIINTYY firlwiaduy flanududnduwrinla dausasmoazdoaluiade 5.2.2
LLa:m@TunusluﬁaﬂTa 5.2.2 sansnshundanzdanyliuiuenlasianuihanduld iien

TanigvasTaguy ﬂﬁqmé‘ﬂwmmasmﬁunué’anmn:El'aflm“lmjum AILFAITNLRZLD A

'
A

luiade 52.3  wazthogadunanmslszfiuyadanugyidefiiannnsdadulansldanie
o XY o { = ' o o o

anulduinen laslddayadudsifilugiudedsliauysal dausasnuoazidoaluiads 5.2.4

muﬁamm"[ajamgﬁﬁmaﬁa;&aﬁaLLﬂﬂﬂﬁdaNam:ﬂmiagammmgzyL%Umﬂ‘ﬁq@ FILEN

Tuazdoaluinda 5.2.5

521 wan1viasgianaliuinanlagds One-way sensitivity analysis

ﬁ]’mg‘ﬂﬁ 2 ugadnanmTIazAay luineulasds One-way sensitivity analysis 183013
Lﬂﬁﬂuuﬂao"ﬁaﬁwumwﬁgm 4 78 (Fausesnsazdoaluinge 4.4) Aissnadonisaouulas
ﬁhé’mﬁmuﬁunmiaﬂs:’ﬁw%wammﬁuwudw mima"auuﬂquammL%'m@iamsﬁ@L%ﬂ"lﬁﬁ
Lﬂ“ﬁvla%'maa;gﬁvlﬁ%'ui'ﬂ%m Lﬂuﬂﬁﬂﬁ‘ﬁﬁw%wa@iammf'jmiwaﬁﬂ?ﬁu% mﬂﬁq@ lagnwg@nssy
L%’Immaopjﬁvlﬁ%’u{ﬂ%m Wadwiniosas 30 e'mwalﬁé’mwdauﬁunu@iaﬂszﬁﬂ'ﬁwad’smﬁuﬁm
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