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Total life-time cost
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88,000 - - 8,000
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@ a { o | A

(CC=>DNA) Tundeong 30-60 U vn 5 U {WuisnAuafiagndioiisuiunisAnnsesiiluunnsgiulu

UagUu lnglviressnusgloniluguveslauanie (Quality-Adjusted Life Years; QALYs) snndign
Tuwaduyuiisduiisadniosflefisuivaniunisaifagiu Andudnsidruiuyuneyszavsua
@i (incremental  cost-effectiveness ratio; ICER) Wiy 34,000 uwisialguniie wagnin

IS) I

a Aa o 1 i Yo I3 a o v o Y aa
NWANFTUIUINTNITINUIAYUITIUAIY W‘U'J']ﬂ']{L‘Vi'JﬂGUu HPV IUL@ﬂﬂ@Jﬂaqq 12 U 52UNUARNTDIAEIT
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CC=>DNA lunfleeny 35-60 Uvn 5 ¥ flwwilduduarluddudaun udlla ICER gandnunuaife

a q

Wiy 228,000 U maUgun1Ie

E=R%

wenNUmnMvuneeAnnsasligenaindt 30 U Audasiimessaussleviiiuuusndes
wndleieuiudunuiliiady Anduan ICER gauseanas 49,700,000 umselgunieidlolidnnses

Suieny 18 U ilusu

Incremental cost (Baht)

5,000 -

4,500 -
Vac12 + DNA=>LC g3 (18-60)

4,000 Vac12 + DNA=>LC g3 (21-60)

3,500 - Vacl2 + DNA=>LC q3 (24-60)
Vac12 + DNA=>LC g3 (27-60)

3,000 - Vacl2 + DNA=>LC g3 (30-60)

Vacl12 + DNA=>LC g3 (33-60)

2,500 - Vacl12 + CC=>DNA g5 (35-60)

2,000 -

1,500 -

X
Do nothing 1,000 - K
TS 500 -'
CCq10 (40-60) CC=>DNAg5 (30-60)
cc _. i
C 5 CC=>DNAQq5 (35-55
Cq% (35?60)(30‘60) a5 (35-55)
-500 Incremental QALY (years)
-0.025 -0.020 -0.015 -0.010 -0.005 0.000 0.005 0.010 0.015 0.020 0.025

nuewn:  Aiesesvdunulugusemisdiay dnsiaseuaquuinifansesuardninduviiufiesosar 80 duyuiauAILILgIN
Srunuleadgaiisoinisie 2 Wuseassa sianduaz 2,000 Um
% . . . i oad v o o v °o v o
1Hunse uans efficiency frontier anseninedsannsasnasguludanasnisifinnuduanludidudag U

CcC = ARNTBIAIEID conventional cytology
CC=>DNA = fanseesieds conventional cytology tHuiadasilowsn lunsdinaauTmsiasie HPV DNA test iugnsu
dnly
DNA=>LC = finnsessae HPV DNA test iuedasilowsn TunsdinauinImsase liquid cytology lugsudaly
vacl2 = dntadullestunsinide HPV Tudinudseny 12 T
a3 =yn 37, q5=vn57, q10=%n101
(.) = 918nquMINEBINTANNTDT
JUN 19 dadrudunuuaznaansniendiin vesnasmsaiuandasiunziainuagnluuiunves

Uszmnedlneg
unasdeya: lassnsussiiiumaluladuazulouigsimuguaim (2557)

nsAnwRInandslaliasgiiiuAumsInmnzan (break-even price) va9inGuLaznIs
% [ @ 1 1 | 1 a I a 6 A o o
AnNsae tnednueanudnladide 1 Yauaizldiiu 0 van Wun1siesen w eidauazle

[ L4

Ustlevdgeanannsivdsululdmalulagindlaendiduyuuiduaniunisaidagdu wilduselovi
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CC=>DNA #U1151A100IYANAaaY HPV DNA asazanasdintagiumdalidiiu 280 vmdenis

nAdaU eawdle ICER aglunaueiiniviug

nsiaszinsallidadadu HPY - Tuanudgseny 12 U lavinnshesiginieldauuiignu
feiu 3 aonunisalfie 1) Taduiszaniamiestunsindelnglifesdndunsduiasnaondia
2-3) Yaduiiuszansnmeioslngdndusesdaindunszdunn 20 U wag 10 U suddu 1ilosann
nsdatadu HPY azdauduauandululimeauiditaodedinsnmadnnsesude Fafuly
A15ANBITIN15AAsIzRs 1A TinazdusuUL Y 2 Fandsndeudy (two-way threshold

analysis) lngsuUsinageulaun 51A19893A%U HPV  wag HPV DNA test  an@log1aau lu

A0IUN1TIN 1 MINTIAVRINITATIAEY HPV DNA test wiriulunasmaintiagduae 1,000 uinsie
=

MIVAgeU ATLNTaNresIATu HPY Aedaslidiiu 300 uivsdewdu Fsazlia1 ICER eglutnael

U

winnlusuiAnselinsaadunszAunn 20 #3e 10 U marindudssanauvdelidiiu 200 uas 70

UIADLTN AUEIPU MaUNINTIANU89 HPV DNA  test wasuly snaiwmunzauvasindunay

wWaguluuiu
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Assumption I: HPV vaccine has life-time protective effect
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Cost of DNA test (Baht/service)
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PRRPRPRREPRPRPRRERPRRERR R
PRRPRPRRPRPRRPRPRRERRER
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Cost of HPV vaccine (Baht/dose)

Assumption Il: 1 booster dose of HPV vaccine acquired every 20 years
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Assumption Ill: 1 booster dose of HPV vaccine acquired every 10 years
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Cost of DNA test (Baht/service)
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wnewe: Alesimdnndiudunudstaninadiuiialuguiesnsding Wisuifisuseninamsdnnsesiifunasgiulutlagdy
(CC g5, 30-60) uaz n1sitaduludnudeeny 12 U sauduAnnses CC Jugwuniauaz HPV DNA Judduaedunda
918 35-60 U n9 5 U (Vacl2 + CC=>DNA g5, 35-60) &nsiAsauaquuINIsAnnsasuardninduiiufesesas 80
Funuindudauaninlnasaniidesnisie 2 Wurenesa Tasfauufgiutadu 3 uuu Tdun ) dataduadaiend

Ay o =

pifuiunaenTin 1I) deadnindudunsydunng 20 U uaz ) desdninduidunsedunny 10
0 nedia ICER < 0 vmsalguaniey
1 Mneis 0 < ICER < 160,000
2 neds 160,000 < ICER < 320,000
3 e 320,000 < ICER < 480,000
sUT 20 nsdmesianalintuaunuy 2 @uus sevrinsdunuuas HPY DNA test (Wnums) uag

AUNUYDITATY (WNUUBL)
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NanNIENUIuUTIUI

dlefiansanniszautszanailuszey 5 9 (wel. 2558-2562) Tagldsafiugiilunisne
wunafangeafie CC=>DNA ¥ 5 8 Tundeany 30-60 T aziintszsussanaufisduningin
210 3,600 &1uu LU 7,960 &1MUIM 91AN15A5I9 HPY DNA tislusiefinaauain CC wagyn
ussyindu HPY utaduiuglideludnudeeny 12 9 agfinissaudssananiiadn 6,190 &y
AnidunszsudszanuimundasUszanal 14,150 v vieUsvanm 4 vivessudszanaly
Uaqdu

o X a ¢ Aaou a < a o a v O =
YNUNIFILATIENNITLIVUTEUNUNLIAFULUUNITAANANTENUTLHLEAUAD 5 U ANUUNITRA

[
v =)

[ = v | ® a a a [ | A =
Taguluineny 12 U azdaldiulsednsamlunisannisfinie (Wananansmmuyisiassainyinile)

o [

HESUNANTENUIINNITAANTBIANAS

ee

wiuselavivosTrduasiudaiauiliariainiull 40-50 U 2

o dauanslunsnuiainiianineande (Ui 21)

Million Baht
16,000 -
14,000 M Budget for vaccine
M Budget for screening
12,000 -
10,000 -
8,000 -
6,000 -
4,000 -
2,000 - m
O -
cc CC=>DNA Vac12 + CC=>DNA Vac12 + CC=>DNA
q5y(30-60) q 5y (30-60) q5vy(30-60) q5y(35-60)
Affected pop. = Affected pop. = Affected pop. = Affected pop. =
14,400,000 /5Y 25,300,000 /5Y 26,800,000 /5Y 22,300,000 /5Y
@250 for CC @250 for CC, @250 for CC, @250 for CC,
@400 for DNA @400 for DNA, @400 for DNA,
@2,000x2 for vaccine @2,000x2 for vaccine
Effectiveness of vaccine not | Effectiveness of vaccine affect
affect to screening target group to screening target group in the
in the next 5 years longrun

5UN 21 YszanaunisnasseudssanansAnnsaauasdniadu HPV luszesiian 5 U Bnsiadny
ATAUARNUIN1ITREAL 80)
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The Rama-EGAT heart score

The Rama-EGAT study group
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m Major cause of death
and disability in the
developed world

m Increasing frequency Iin
the developing world
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Coronary artery disease

m Prevention better than
treatment

m Multiple risk factors

= I
Coronary disease risk prediction
score

m Determining risk

£ m Motivating patients
= to change behaviors

— == = Prevention policy
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Coronary disease risk prediction
score

The Framingham heart
study has been a leader
in the development of
multivariable models to
estimate the risk of
coronary heart disease.

Coronary artery disease risk

Step 1 Step 4
Age Blood Pressure
Years Points Systolic Diastolic (mmHg)
ggg; ; {mmHg) <80 80-84 85-89 90-99 =100
40-44 1 <120
45-49 2 120-129 0 pts
:g-g; i 130-139 1
Corn = 140-159
65.69 6 2160
T0-74 7 Mote: When systolic and diastolic pressures provide different
estimates for point scores, use the higher number
Step 2
|Total Chelesterol |
{mg/dl} {mmol/L}) Points Step 5
<160 =4.14 -3 Diabetes
160-199  4.15-517 1] Poi
200230  5.18-6.21 1 oints
240279  6.22-7.24 2 No 0
w0 a7z
Step 3
[HDL - Cholesterol ] Step 6
{mg/dl) {mmol/L) Points Smoker

=<0.90
0.91-1.16
1.17-1.29
1.30-1.55

2>1.56

<35
35-44

45-49
50-59
260

No 0

Points




" B
Coronary artery disease risk
prediction score

Step 7 (sum from steps 1-8)

Step 8 (determine CHD risk from point total

Adding up the points CHD Risk
Age o =
Point 10 ¥r
Total Cholesterol o Total CHD Risk
HDL Cholesterol o =1 2%
o
Blood Pressure I 0 3%
1 3%
Diabetes
— 2 4%
Smoker I 3 5%
Point Total - 4 7%
5 8%
Step 9 (compare to mancof the same age)k 3] 10%
omparative Risl
Age Average Low" 7 13%
{years) 10 Yr CHD 10 Yr CHD B 16%
Risk Risk
30-34 3% 2% 9 20%
35-39 5% 3% a
40-44 7% 4% 1 0 25 llll::l
45-49 1% 4% 11 3%
50-54 14% 6% a
55.50 16% % 12 37%
60-64 21% 9% 1 3 45%
65-69 25% 11% a
70-74 30% 14% =14 =53%

" S
Framingham Function

External validity?
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Framingham risk function overestimates risk of
coronary heart disease in men and women from
Germany—results from the MONICA Augsburg and
the PROCAM cohorts

Hans-Werner Hense®', Helmut Schulte®, Hannelore Lowel®,
Gerd Assmann®, Ulrich Keil®

*Institute of Epidemiology and Social Medicine, University Muenster, D 48129 Muenster, Germany
bAtherosclerosis Research Institute at the University Muenster, D 48129 Munster, Germany
“Institute of Epidemiology, GSF-National Research Center Neuherberg, D 85764 Oberschleissheim, Germany

European Heart Jourral (2003 24, 937-945

Framingham function and CMCS

M
0.20- en _
=
(K]
71 0.15-
(]
T
&)
= 0.104
=
%
g 0.087
D_
1 2 3 4 5 6 7 8 9 10

Decile of Predicted Risk Based
on QOriginal Framingham Functions

CMCS indicates Chinese Multi-provincial Cohort Study.
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Question

m ? Predictive value of the Framingham
heart score in Thai population

m Should we develop our own score?

m ? Predictive accuracy between
Framingham and Thai score

Development of Thali risk score

m Data from Thai study

Regression coefficients from Cox proportional hazard model
Means and proportions of risk factors
Average 10-year survival

Need a cohort study
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" J
EGAT Study: since 1985

Professor Somchart Lochaya Professor Vichai Tanphaichitr

Largest & Longest Cohort study in Thailand
» 6,500 subjects: 17 years follow-up
e Complete medical history, physical exam & lab test

 Primary end point: CV deaths & events




= oo

Rama-EGAT heart score
(Male)

" S
Hard coronary events

1 Definite Ml

1.1 participants who had final diagnosis of Ml
from medical record (based on The MONICA
criteria for definite Ml)

1.2 participants who had history or symptoms of
MI or heart attack or CAD plus EKG changes

that fulfilled the criteria for definite Ml (Minnesota
codes 1.1.1-1.2.8)
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Operational definitions

2 Silent Ml

2.1 Participants who had no history or
symptoms of Ml or heart attack but had EKG
changes that fulfilled the criteria for definite Ml
(Minnesota codes 1.1.x)

3 Revascularization PCIl and CABG

4 Hard coronary event = fatal Ml, SUD, nonfatal
MI and revascularization

Traditional risk factors

m Age

m Blood pressure

m Total cholesterol
m HDL cholesterol
m Current smoker

m Diabetes
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New risk factors

e

L 3

y
'

Kurilka,com

m Current drinker

m Abdominal obesity (waist

circumference>90cm. (man))

Multivariate analysis
Variables in the Equation (step 8)

95.0%9%6 CI for
Exp(B)
B SE Wald df Sig. Exp(B) | Lower Upper
AGE85 077| .023| 10984| 1| .001| 1.080| 1.032| 1.130
SBP85 o19| .007| 7.739 005| 1.019| 1.006| 1.032
TC85 005| .003| 4.010 045| 1.005| 1.000| 1.010
HDLS5 _037| .013| s.883 003| .963| .940| .987
DMSSCIBA 785| 208| 6.921| 1| .009| 2193| 1.222| 3.935
CUR2_SM 554| .246| 5.082| 1| .024| 1.740| 1.075| 2.817
WAIST85 029| .014| 4.446| 1| .035| 1.030| 1.002| 1.058
CUR_ALS85 _701| .243| 10583| 1| .001| 4sa| 282| 730
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Characteristics

m Age
m SBP

m Total cholesterol
m HDL cholesterol
m DM

m Smoker

[ |
[ |

Waist > 90 cm
Current drinker

42.90
122.04
223.77

45.32

0.07
0.55

0.18
0.75

Average 10- year survival time = 0.9862

Coronary disease risk prediction

Score

m Cox proportional
hazard model

P P _
p=1- So(t)m(Zi:1 M- M’)

l

il X = 0.0533(34) + 0.0048(0) + 0.4225(0) + 0.6595(0) + 0.8964(0) — 0.3781(0)

+0.5696( 1) + 0.7438{0 ) + 08284 0) + 0.6074{0) + 0.3684(0) + 0.0000( 1)

04608(0)+ 0.7277( 1) + 0.5252(0) =4.1755
YT = 00533(483) +0.0048(0.20) + 04225(020) + 06595(0.23) + 0.8964(0.13)
=1

03781{007)+ 0.5696(0.39) 4 0.7438(0.17) 4 0.8284(0.06) 4 0.6074(0.19)
+0.3684{0.36 )+ 0.0000(0.19) — 0.4608(0.11) + 0.7277(040) + 0.5252(0.05)
=183258

;‘,= | s”[”“‘l‘(Elj Il':""_E|J In':-‘?) = | — (),0420e w4 1755- 383255

=00788
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Coronary disease risk prediction
score

m Points system

Step 3 Step & (determine CHOD risk from point total)
HOL - Cholestarcl CHD Risk
(el (mmaliL) Points Point 10 ¥r
m Total CHD Risk
3544 0.91-1.16 1 =1 29
4549 1.47-1.29 i ] 3%
50-5% 1.30-1.55 0 1 3,
; m
Step 7 (sum from steps 1-8) 3 o
Adding up the points
Agle 4 T%
5 8%
Taotal Cholesteral [ 10%
HOL Cholesteral g 1%3:
Blood Pressure 9 20%

_ 10 25%
Diabetes 11 1%
Smeker 12 I7%

13 45%
Point Total o =14 >53%

Development of EGAT risk score
INn points system

0.077*5=0.385

Risk Coef.2 Set constant = risk at age increase 5y
factor EGAT
Score 1
Age 0.077
Smoking 0.519 Score for smoking = 0.519/0.385=1

Score for diabetes = 0.904/0.385= 2

Diabetes |0.904
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risk factor coefficients score
age 35 — 39 (37) -.385 -1
40 — 44 (42) 0 0
45 — 49 (47) 385 1
50 — 54 (52) 770 2
BP  SBP<120,DBP<80 119 0
SBP 120 - 129 DBP 80 — 84 0 0
SBP 130 - 139 DBP 85 — 89 333 1
SBP 140 - 159 DBP 90 — 99 516 1
SBP > 160 DBP > 100 958 2
" J
score 10 year risk (%)
<-3 <1
-2 1
-1 1
0 1
1 2
2 3
3 5
4 7
5 10
6 14
>7 >20
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laqeReg AZLUAIHLAE
a1¢] 48 1 1
dhelunmnn 2
ANNAUTANR 146/94 mmHg 1
total cholesterol 320 mg% 2
HDL cholesterol 34 mg% 2
Talmaman 0
Tdguuns 0
90ULAT 92 TN, 1
T J— 0
dl 1 A % dl o [ %
A< LbdUTIN V‘VJ’]NLﬂﬁlﬂﬁlﬂiiﬂﬁ@’ﬂﬂmﬂﬂﬁ@i@%@’] 38
11101 (%)
<-3 <1

-2 1

-1 1

0 1

1 2

2 3

3 5

4 7

5 10

6 14

>7 >20




Simple score

m Age m Age

m Blood pressure m HT (y/n)

m Total cholesterol m Very high chol (>280)
m HDL cholesterol m Current smoker

m Current smoker m DM (y/n)

m Diabetes m Waist 90/80

m Waist>90cm m Sex

m Alcohol

Tlaqende AZLUY
1218 35-39 2
40-44 0
45-49 2
50-54 4

2. WWA WS
el

3. Chol <280
> 280

4. yvs  lalgu
SIFULNT
u q

5. s 1w balstlu
11l

6. Anunulaiings lalifly
vilu

7.58u12 g > 90 CM / udle > 80 CM
Laild
i

a1




Very simple score (no blood test)

m Age m Age

m Blood pressure m HT (y/n)

m Total cholesterol

m HDL cholesterol m Current smoker
m Current smoker

m Diabetes m Waist 90/80

m Waist>90cm m Sex

m Alcohol

Waist circumference & TC

240+
235
230+
225
220+
215+ O total cholesterol(mg%)|
210+
205
200+
195+

<75 75-90 >90

4z




" S
Waist circumference & HDL

B HDL (mg%)

<75 75-90 >90

" S
Waist circumference & DM

B DM(%)

<75 75-90 >90




17- year risk (%0o)

257
20
| Framingham
15 B cMmcs
[] Actual
107 | Egat
= simple
5,
| very simple
07-

first second third forth fifth

Quintile of predicted risk based on original Framingham score

" JdE
ROC Curve

1.00

.75+

Source of the Curve
.50 o

AUC (F) 0.699 CHRISL7

AUC (E2) 0.772 o V1_RIS17
AUC (E3) 0.716 _—

N
()]
x

z AUC (V1) 0.670 | =~ B-RIST7
= o E2_RIS17
c —
8 0.00__ } ) i} B FR_RIS17
0.00 .25 .50 .75 1.00
1 - Specificity

Diagonal segments are produced by ties.
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'_
Limitations

m Historical cg

and elderly
opulation
I tested in

'_
EGAT CVD risk score

SBP (mmH
e
Smoking status - HDL (mg/dL) -
(optional)

Vhew = (-0.29213*Education) + (0.38288*Age)
+ (0.45227*Sex)+ (0.20752*SBP) +
(0.6992*Diabetes) + (0.00252*TC) + ((-
0.01961)*HDL) + (0.30191*SmokeM) +
(0.96337*SmokeF)

RisKpe,, = 1 - 0.966916xp(y-5.374888)
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=
External Calibration

Observed and expected event rates in the EGAT 2

population

0.30 . ’
@ Decile Estimates

— Perfect Calibration

0.25

Ohbserved Event Rate

0.10 .

0.00 0.05 010 015

020 0.25 0.20

Expected Event Rate

ama _ EGAT Haart QSenra Validih
(L= L= e AL WAl b WAV W CAIINAI L

JNuws Sci Vol.27 No.2 S1 May-Aug 2009

Coronary Syndromes Patients in Siriraj Hospital*

Pattanaporn Supina, Kitiphong Harncharoen, Sukhontha Siri,

Adisak Maneesia

ROC curve

08 4
Sensitivity
06 -

04 %

02 4

oo

1 Specificity

el uiilaugA TN T
dmiumane
. wanzindhilaugAmn AN T
dmivmamigs
ULETEE T P MGR L Tt
TaultEnaidon
—————— wnalziuassieiuen e iy
wrzemnilanlal e Gan

;mﬁ‘ 1 wiritsuanausiudmosuuuilsEdiu Rama — EGAT heart score (area underthe ROC curve)
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Apply EGAT score to NHES 3

m Comparison of mean RF values

EGAT (n=2422) NHES 3 (n=4023)
Variable Mean Std. Dev. Mean Std. Dev.
Age 42.900 5.003 46.562 7.062
SBP 122.094 15.727 122.768 17.381
Total cholesterol 223.773 42.465 199.992 46.568
Diabetes 0.073 0.261 0.098 0.298
Current smoking 0.548 0.498 0.688 0.463
Waist circumference 0.180 0.385 0.225 0.418
Current alcohol use 0.745 0.436 0.827 0.378
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31 : WHO/ISH Risk Prediction Chart for SEAR B , 2007
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oin Uunaie G goan gudunIw
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szeutinaialudan
FPG (un./ma.) 7T0-130 a0 -100
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Tosiuludan
Total Cholesterol =280 (Fi’]L‘L’j’rﬁa_hyﬁﬁw%'UﬂEji.lL%‘ﬂqﬂ’]uﬂa’N}
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Low Density Lipoprotein <160 (ﬁiﬂkﬁﬂﬁu’laﬁ'ﬂw%ﬁjﬂf}'uL%’lﬂqﬂﬂuﬂaﬂa}
(LDL) (un./a@.) <100 (shLﬁnﬁuﬁaﬁﬁﬁ%’UﬂgﬁuLﬁ'aqqq}
<70 (FﬁLﬂ'nns..maﬁ"nﬂ%’Uﬂa:uLﬁ'angnﬂﬂ)
High Density Lipoprotein >40 (ue)
(HDL) (u1n./ma.) =50 (Miey4a)
Triglycerides <150
(un./faa.)
ﬂ"l“iﬁ‘U‘L‘I‘l-'i% qﬂ@uuasﬂuﬁi’qu‘%
dniin wazsautan sutlananie 18.5 — 24.9 nn./a’
SOULD? WUasNINaIUgTY/2 Wuudiing)

n1saannIaaIng wmTnssdulunana asnhetias 30 wiAriarda 5 AdadadUm
ANSUSLAAaIAIS anvau aTu LBy rRsnuaznalsl I

nulELue ¥ AN Evidence-Based Guideline For the Managerment of High Blood Pressure in Adults Report
From The Panel Members Appointed to5’%he Eighth Joint National Commitee, 2014 (JNC8)




JunaunsuInIvasUszlivlunguidlglsaluminuunag
lsaauaulaings (DM, HT)

SausAl AN TuRBL

Tonac83aa
= 220 %%

Toanald83aa
20 - < 30%6

Toan s d83aa
= 30%6

LHeaUrunana

L%Ejﬂﬁﬂ
o

Heagaun

UszidiuTentandesamu Risk Healthy
(Check Life’s Simple 7)

W'

W'

W

THtoya dadofioauwavainisifown
wsdlsA

\'J'

\'J'

\'J'

LUUTUHF N WA.S. (UEtn Amanaeae =
TDULDIY SV TNAIEFATILD

W

W

v

UFurdaeuwwaFfinssuagunws
AP TTAULD S

.‘_.-'

.‘_.-'

.‘_.-'

LSaF 2L

MITUBTATSLE U LETAV Lanaz
ViaaFALE e

W

W

"

=1 ' i - - o
savzrUsungudsarals @i ala

LLEI = AE1 D FLET 2 @ LN & 3 #1911

+/-

v

FmmuUTziduiladendieas
wazn1TUS UL Esuwe Fns s

6-12 LFEaW

Samuurduiia LA s A
M zE vUmauneanfiomuauy FPG,
BP lwilu Tviegluwmnausiund

W'

W'

W

FirmuUszuliulan@Eduasianas

imlsAavn lawazaamnldan

&6-12 LFiau

[ %4

Y o a =~
VBITNAVDILAIDIND

' 1 9
*  Temmdvsenngsnhidsziiuau chart i

A o A Y 1
Lu@ﬁﬁnﬂﬂﬂﬁ]ﬂﬂuﬂ ulﬂl,!,ﬂ

11#%ugnan HTeg

wuguNun Uy

o anuuinisans s ludsin

NIENTAFITUFUTIUTEINA)

2. premature menopause ® dmg.
3. M3Uszliurnveseevseintes SBPluYeialy .
, adiq.
4. IFINLI WU
wn o & ®
5. Us¥IRATRUATA first degree relative wUucoronary INAL.
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1 Health Intervention and Technology assessment program (2009) “THE POTENTIAL OF PROVIDER-INITIATED VOLUNTARY HIV o
COUNSELING AND TESTING AT HEALTH CARE SETTINGS IN THAILAND”
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" The WHO guidelines (2013) wuzii1 Test and Treat 7isvdu CD4
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= msfnwmiendin HPTN-052! Tu 9 Uszine graveansiulsien
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19n31NSEeVenRtauNINGNT 2 FeEas 96
Ana1nsneadtiniineiesiudnaie HIV dagniingun 2
Spay 41

1 Cohen, MS. Chen, YQ. McMauley, M. et. al. (2011) “Prevention of HIV-1 Infection with Early Antiretroviral Therapy”, @

The New England Journal of Medicine, 356 (6), PP 493-505. 67
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HPV DNA Testing

" AINAREURILTE HPV Juszal DNA fdusngasmadinuagnialnd
Aada =1 Qs 1 Aada A Qs 1 = d‘y a
I@]Elll’)ﬁﬂ']iLﬂU@']aU’]G']ﬁL(ﬂﬂ']ﬂU Pap Smear KINATIAINLNULDD HPV TUA
dl dl a a ni 1 va
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= malwlad
Target amplification 111 Polymerase Chain Reaction (PCR)
Signal amplification L7 Hybrid capture 2 (HC2)
a\ 1 1 1 a a 6
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1) Liquid-based cytology (LBC)

" If LBC tests are positive, refer directly to colposcopy

" If LBC tests are negative, return to routine screening
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refer to colposcopy

screening recommendations

¥ If both tests are positive, refer to colposcopy

" If both tests are negative, return to routine screening

If either repeat test is positive, refer to colposcopy

If both tests are negative, return to routine screening

2) Cotesting: HPV test + liquid-based cytology

¥ Women cotesting cytology positive and HPV negative should be directly

¥ Women cotesting cytology negative and HPV positive and should be
followed with either (1) repeat cotest in 12 months (“OR” rule), er+{2)

. e P e

Source: The American Society for Colposcopy and Cervical Pathology (2012). Cervical ca.

Q. ran

Reject screening

SCREENING?

Accept screening
cotest applied

CIN 2+

No lesion or CIN 1

CIN 2+

No lesion or CIN 1

No early Tx, return to routine screening

Return to routine screening

Senli x Senz
DNA +ve / LC +ve
|

Seni1 x Sen2
DNA +ve / LC +ve

Seni x (1-Sen2)
DNA +ve / LC-ve
Senli x (1-Sen2)
DNA +ve / LC -ve
(1-Senl) x Sen2

Repeat cotest in 12 mAMNI DNA -ve / LC +ve

(1-Sen1) x (1-Sen2)
DNA -ve / LC-ve
(1-Seni) x Sen2
DNA -ve / LC +ve !

|
(1-Sen1) x (1-Senz)
DNA-ve / LC-ve

Specl x Spec2
DNA -ve / LC -ve !

|
Specl x (1-Spec2)

DNA -ve / LC+ve
d

Specl x Spec2
DNA -ve / LC-ve

Specl x (1-Spec2)
DNA -ve / LC +ve
(1-Specl) x Spec2
DNA +ve / LC -ve
(1-Specl) x Spec2

Repeat cotest in 12 mANIDNA +ve / LC -ve

(1-Specl) x (1-Spec2)
DNA +ve / LC +ve
(1-Specl) x (1-Spec2)
DNA +ve / LC+ve
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Decision tree of cotesting: 3) DNA + liquid-based cytology

TP; early Tx
referred to colposcopy

TP; early Tx

referred to colposcopy

TP; early Tx
referred to colposcopy

TP; early Tx
referred to colposcopy

FN; no early Tx
return to routine screening

TP; early Tx
referred to colposcopy

return to routine screening

TN;
return to routine screening

FP; over investigation, referred to
colposcopy then routine screening

| FN; no early Tx

TN;
return to routine screening

FP; over investigation, referred to
colposcopy then routine screening

FP; over investigation, referred to
colposcopy then routine screening

FP; over investigation, referred to
colposcopy then routine screening

FP; over investigation, referred to

coleoscoex then routine screening




3) Immediate HPV test

® If HPV 16 or HPV 16/18 positive, refer directly to colposcopy
(“OR” rule)

" If HPV 16 or HPV 16/18 negative, repeat cotesting in 12 months
and then (“OR” rule)

If either repeat test if positive, refer to colposcopy

If both tests are negative, return to routine screening

Source: The American Society for Colposcopy and Cervical Pathology (2012). Cervical cancer

screening recommendations .
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Decision tree: 3) immediate HPV test

No early Tx, retuen to routine screening

Reject screening

No lesion or CIN
Return to routine screening

Senl

DNA +ve (TP1) TP; early Tx

referred to colposcopy

Senl x Sen2
+ / +

FN -->TP; early Tx
referred to colposcopy

CIN 2+

SCREENING?
Senl x (1-Sen2)

* / - FN -->TP; early Tx

1-Seni referred to colposcopy

DNA -ve (FN1), repeat cotest in 12 months

(1-Senl) x  Sen2
- / +

FN --> TP; early Tx
referred to colposcopy

(1-Sen1) x (1-Sen2)

FN --> FN; no early Tx

Accept screening . :
return to routine screening

DNA test applied

-ve

Specl x Spec2
-/ . TN -->TN

-ve " i
return to routine screenln_g

(1-Specl) x Spec2
+ / -

TN --> FP; over investigation,
+ve referred to colposcopy then
routine screening

Specl
DNA -ve (TN1), repeat cotest in 12 months

Specl x (1-Spec2)
- / +

TN --> FP; over investigation,
+ve referred to colposcopy then
routine screening

No lesion or CIN (1-Spec1) x (1-Spec2)

+ / + TN --> FP; over investigation, )

+ve referred to colposcopy then

1-Specl routine screening
DNA +ve (FP1), over investigation, FP; over investigation, referred to ,
i +ve colposcopy then routine
screening




4) Sequential test: Conventional cytology test —> HPV DNA

¥ If conventional cytology tests are positive , refer directly to

colposcopy
" If conventional cytology tests are negative, repeat HPV test in
12 months
If HPV test is positive, refer to colposcopy

If HPV test is negative, return to routine screening

Source: 1) National Cancer Institute 2013. Cervical cancer screening recommendations

2) Andres-Gamboa et al 2008. Cost-effectiveness of conventional cytology and HF;

DNA testing for cervical screening in Colombia
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Decision tree of Co-testing: 4) conventional cytology >HPV DNA

CIN 2+

Markov
Reject screenin

NLor CIN 1

Markov
Sen 1

CC +ve (TP1)

1 +ve TP; early TX, referred to colposcope and biopsy

Sen 2

Screening? DNA +ve (TP2)

1-Sen 1
CC -ve (FN1), DNA applied

+ve TP; early TX, referred to colposcope and biopsy

1- Sen 2

DNA -ve (FN2)

-ve FN; no early Tx, return to routine screening
Accept screening, CC applied

Spec 2
DNA -ve (TN2)

Spec
CC -ve (TN1), DNA applied

-ve TN; no early Tx, return to routine screening

1- Spec 2

DNA +ve (FP2)
NL or CIN 1

+ve FP; over investigation

1-Spec
CC +ve (FP1)

1 +ve FP; over investigation
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Parameters
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19

Model Parameters

" gudsmsiasuaaiwzaaslia (transitional probability)
lamaRedia
&@3 Ny (so: Burden of Disease Project)
Q’ﬂwmﬁ\‘iﬂ’m&mgﬂ (so: CRCN-TGOC Phasel-Epi)
szuneInenMIdLiuuedlsa (Systematic review, CRCN-TGOC Phasel)
" @audsdsz@nsan (Efficacy, Program performance)
anuh anudumne (Systematic review, Meta-analysis)
" auil3aunn (Cost)
ﬁunumim’mﬂ”@miad (Literature review)
AUNWINTINBIAA0ATWULLTILNUARN (CRCN-TGOC Phasell-Cost)
= gauilsassalszlund (Utility score)

1: Healthy, 0: Death, 1: CIN2/3

Hoalth lwlervention and ﬁaémf%gi Assesswent /fov.syﬁaﬁr

{iapuziSsnumagn (so: CRCN-TGOC Phasell-Cost) —
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an Screening effectiveness 1% lwruuaNans

Sensitivity

1 Co-testing A A A DNA —> Co-

09 - DNA H CC-->DNA  testing
08 Bc[]

0.7 -
0.6 -
CcC
0.5 -
0.4
03 -
0.2 -

0.1

0 1- Specificity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
21

Note: CC= Conventional cytology, LBC= liquid-based cytology, DNA=HPV DNA Testing

AN INIIAANTBINLNANNID

A5n1sAnnIad AWNHNIIAANTDI* (UIMGADIE)

I I I

1) Conventional cytology 7,499 223 223 2,088
2) Liquid-based cytology 7,728 452 452 2,317
4) Co-testing (DNA+LBC) 8,322 1,016 957 2,886
3) DNA-->Co-testing 7,921 1,441 1,441 2,975
5) CC-->DNA 7,740 790 790 2,408
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3,000,000 —

2,500,000+

2,000,000+

1,500,000+

(Baht/person)

1,000,000+

500,000

Lifetime cost of treatment for cervical cancer

T T T T
Stage | Stage Il Stage Il Stage IV

Source: #bu1 Uszdnganing. 2556. mavszduntaansasusi sstnuagnszauyszens Inseaeuuui1seants 23
LATHIANEAT. 1TA19IDYILULA151SGY 7(3): 389-399
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Utility parameters

M Initial M Persistence Recurrence M Remission
1.00 = o - o
R | il )
0.50 =
2
= o b=
=
o < o
o
0.00 —
-0.25 - % ot
Stage I Il Il v
Initial 0699 (0.015) 0711 (0.016)  0.646 (0.022)  0.558 (0.044)
Persistence 0.847 (0.154) 0682 (0.044)  0.620(0.054)  0.176 (0.119)
Recurrence 0.714 (0.047)  0.710 (0.034)  0.619(0.050)  0.737 (0.070)
Remission 0815(0.015) 0766 (0.014) 0776 (0.016)  0.686 (0.081)

Source: b1 Usz@ugansng. 2556. mavlziduniaansssuziihnuagnazavyszrns nodasuuudiieesniy
LATHIANEAS. 1TA19IVYILULA151SFY 7(3): 389-399
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Model validation
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Age-specific prevalence of cervical cancer

1.00
0.90 -
0.80 +
0.70 -
0.60 - = Healthy ===HPV infection
c
'19: ——CIN-1 ——CIN-2/3
gz 0.50 1 —Stage | ——Stage Il
T —— Stage 11 ——Stage IV
0.40 -
=== Accum death
0.30 -
0.20 -
0.10 -
- & : : ‘ =

15 25 35 45 55 65 75 85 95 105 115

Age (years)

Source: Myers ER, McCrory DC, Nanda K, Bastian L, Matchar DB: Mathematical model for the natural history of
human papillomavirus infection and cervical carcinogenesis. Am J Epidemiol 2000, 151:1158-1171.
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§ Model validation: model prediction compared to observed data
H
QL
Prediction of Pap q 5 (35-60 y), 10% coverage e Cancer incidence from observed data (Cancer in Thailand 2004-2006, Vol. VI)
*;:_ Cum.Incidence (0-74) = 1.87% Cum.Incidence (0-74) = 1.90%
5 Crude Incidence (0-74) = 20.39 per 100 000 Crude Incidence (0-74) = 20.39 per 100 000
gg Incidence = 6,343 cases Incidence = 6,343 cases
% 120 -
)
AN
i =)
&\; 8 100
o
Y E
1
N 2
S o 80 -
NN S
]
T
N S
£
§ 2 60 -
=
3 9
:\% & | 95%
x o Crl
3 1)
g < 40 -
1
LS
]
X
) 20 -
3
%‘“ Age (year)
0\\\\\\ rrrrrrrrrrrrrrrrrrrrrrrrrrrr1rr1rrrr 1111111111111 1 1711

15 20 25 30 35 40 45 50 55 60 65 70

Results
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Results: Cost and health outcomes

L
H
C& Total life-time cost mm Cancer treatment cost (Baht/person) Total number
‘\; (Baht/person) B Prevention cost of screening (Baht/person) (cases/year)
§ =e—Incidence of cervical cancer (cases/year)
% 20,000 - =+=Death from cervical cancer (cases/year) - 4000
S5
AN
15,000 3,000
N
:;\\E
x
‘\E 10,000 - 2,000
N
Y
§ 5,000 1,000
b
N
§ 0 - 0
3
S
@'a
X
a8
33
NS
3
X

§ .
N Cost-Effectiveness Plane
SH
QL
16,000 - Seq DNA + Cotest (DNA+LC) qly
1 (30-60)
E 14,000 -
S
)
‘% 12,000 -
% 10,000 -
N =
N 3
LY ~ -
\\‘3 g 8,000 - Cotest DNA + LC gly (30-60)
D
K = Seq CC + DNA gly (30-60)
8
\E GCJ 6,000 -
s B
b Seq DNA + Cotest (DNA+LC) g3y
S BE (30-60) Threshold (160,000 Baht)
S 4,000 - B[
x SeqDNA+Cotest DNALC)gSy g o
¥ (B0-60) e
:~3 2,000 - B cotestonat L 43y (30-60)
Sl et y
\E . ..pgte.st-BNA?—'[t a5y (30-60) Seq CC + DNA g3y (30-60) Gy os0)
................ Seq CC + DNA g5y (30-60) g
‘*\g 0 @ —— CCqlY (35-60) ‘
Y CCaSY(30-60) | oy 35.60)  CCaY (30-60) LC g3Y (30-60) Incremental QALY (years) ,
=
% -2,000 -
0 0.005 0.01 0.015 0.02 0.025
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N Cost-Effectiveness Plane
N
Qt 4,500 -
4
?g' 4000 - Seq DNA + Cotest (DNA+LC) g3y
‘g ) (30-60)
: !
% 3,500 |
S ,
AN
N 3,000 -
b%« = Threshold (160,000 Baht)
'{1 é’_ 2,500 - SeqDNA+ Cotest (DNAHLC) a5y 4"
el 7 @o0) e
s BE =T
= 20004
e e
Qe
y:.
g v Cotest DNA + LC g3y (30-60)
S e
§ e ICER=348,300
ke Lo00 e (DNA test = 400 ) Sea e DNA Gy (30:60
;&J“ ............ Cotest DNA + LC g5y (30-60) A
S so0 . e e S Threshold (160,000 Baht)
3 e SeqCC+DNAgsy(3060) @ /.
s 0 T TmEmemmee e ICER < 160,000
. ) If DNA test <210 8
Qﬁ CC a5Y(30-60) LCG3Y (30-60) Incremental QALY (years) }
N
%@j 500 - LC g5Y (35-60) CCqg3Y (30-60) 3
0 0.005 0.01 0.015 '
S . e
N Budget impact (million Baht)
4
S
(4 14,000 - m 5th year
% M 4th year
X 12,000
m 3rd year
N
N 10,000 - M 2nd year
S
\g W 1st year
N 8,000 -
Ny 6,470
N 6,000 - 5290
b4
\&a_ 4,000 -
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3 2,000 -
el
@é
N 0 - : .
~ * . *
e‘}ﬁ cC LBC Sequential (CC->HPV DNA) .
N
{ e,
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Feasibility analysis: cytotechnicians

(30-60)

:

N

. Screening strategy | No. of sample No. of slides No. of

x

‘%‘ collection* (million per year) cytotechnicians
&

§ (million per year) required** (person)
|4

‘t Conventional

N 2.50 2.50 270
%\%\ cytology g5 (30-60)

\3; Conventional

S 4.23 4.23 470
N cytology g3 (30-60)

E’ Liquid-based o NS o
§9  cytology q3 (30-60) ' '

.“‘-a_-..

§ Sequential test

1

é’ (CC->HPV DNA) g3 7.56 4.23 470
AN

8

)

3

X

= Fruamaniony 30-60 1 15.8 Sruan (Wayadwz luzmnuszians I 2553 d1inauaddunzd -

G717 mmmﬁmuu"’mqmﬂ’?nmAluﬁim"%mﬁzmwmmimz;m Uagaiudt/azanas 290 an 14U 20 Tudio

Whau USurmni3anu 30 7 ladaadn

Conclusion

" m3AanIadIdaudT Liquid-based cytology nn 3 O lundisany 30-60
ﬁﬁmm@fmﬁmﬂﬁq@Lfiat,ﬁsmﬂvuamuﬂﬁtﬂﬂ%qﬁu (Conventional
cytology 10 5 1 luwdlsany 30-60 ) nandaiidunulndiAuaniud
VL@Tﬁ‘hmuﬂqmma:mﬂf*ﬁ?u

= uNIIMINANTEIR28 HPV DNA test nn 3 1 3uDy Sequential
uaz Cotesting azanat@n1Iniuzistinuaanleduinnin LBC udty
lddanuguanluviunvastzimalnadasaninaiuns

" Sequential test (CC > HPV DNA) dumlsiuazdudnnidaidaduyu

70323 HPV DNA (Test kit, Collection kit, lab related cost) fela
1A% 210 VN
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Policy recommendations

]
a

AANIBI61E Conventional cytology N181g) 30-60 I awdnn 5 1 63
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