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Project Number: MOHW103-CDC-C-315-000107

Abstract:

For preparedness of response Influenza pandemic or face with lacking
supplies, it’s crucial to know how to optimize the distribution of supplies.
Anti-viral drug (AVD) has expiration date, thus large-scale and long-term
AVD stockpile will cost considerable cost. In addition, uncertainty of
delivery schedule/shipments could cause the postponed of part of the
vaccination schedule and lead to delay vaccination. The overall AVD
stockpile in our country is 10-15% of population. It is currently lack of
scientific evidences that support the stockpile amount is appropriate and
efficacious. Furthermore, maximum and minimum stockpile threshold for
preparing the pandemic and seasonal epidemic needed estimation. Also
the cost-benefit and the effectiveness of expand-risk population AVD

strategy needed estimation too.

This research use an individual-based stochastic disease simulation
system to produce different level of epidemic that similar to the country,
the system was established by Taiwan Centers for Disease Control
(C.D.C.) and Institute of Information Science, Academia Sinica. In
addition, we use vaccination and anti-viral drug (AVD) usage data and
compare to other research references to set-up strategy parameters which
used in the simulation system. Thus we estimate the effectiveness and
cost-benefit of AVD and vaccine stockpile and usage strategies within
seasonal and pandemic influenza simulation. The study period is 270

days.

From the results, we found strategy combined Target Prevaccination
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(TV) plus Targeted Prophylaxis (TAP) with AVD stockpiling 0.8% of
population is best cost-effectiveness strategy while seasonal influenza
happened, the lower stockpile threshold is 0.2% of population. For
Pandemic influenza, Target Prevaccination (TV) plus Targeted
Prophylaxis (TAP) with AVD stockpiling 10% of population is best cost-
effectiveness strategy, the lower stockpile threshold is 10% of population,
compared stockpiling 25% of population, 10% is more cost-effectiveness

strategy.

Keywords : Influenza, Vaccine, Anti-viral drug, Simulation, Cost-

Effectiveness, Mathematical, Taiwan
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15,377,556,786 10,794,945,379 13,446,027,930 16,810,254,322 17,702,870,659 1,737,084,166 5,790,766,405 14,659,216,280 2,626,801,900 4,188,982,623

EXEY
& Az - -4,582,611,407 -1,931,528,856 1,432,697,536 2,325,313,873 -13,640,472,620 -9,586,790,381 -718,340,506 -12,750,754,886 -11,188,574,163
@ g - 99,728.73 43,341.8 -1,020.54 -19,536.07 309,576.76 229,453.84 21,056.78 29,1963.3 30,8111.48
ICER - Dominant Dominant Dominant Dominant Dominant Dominant Dominant Dominant Dominant

A

Non: f& 4 » # % RMD: SEsHfain g & 5 TV: b ' R HRMITR R 57 TAV: 0 i 5, TAP: SED (L0 5, TAVH0.8: (o e B 0 B F i 5 6 40%3% 2 3
80%; TV+TAV(10%) B EHBRBR A R ET AL R L 2 A0 10%; TV+TAP(0.8%): b % % H i fifc £ BB L E D BEaeEg £ 5 2 4 0 0.8%;
TVHTAP(10%): I % 53 flifie £ FF {0 E T FAEE £ 5 2 4 v 10%; TV+TAP(25%): h 4 *e 3 Jaflife & E 7 PLIL L% A% £ 5 2 4 ¢ 25%; ICER:

3 4r =0 &gk ot (Incremental Cost-effectiveness Ratio
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RS AR RS G R ek R R S E (RE 2 4 T 25%F M) R e i Aony
TV + TV + TV + TV + TV + TV + TV + TV + TV +
TAV(25%) TAV(10%) TAV(15%) TAV(20%) TAP(0.8%) TAP(10%) TAP(15%) TAP(20%) TAP(25%)
Ba(L) - -16,515 -22,945 -12,767 5,495,228 -1,986,145 -2,485,089 -2,460,087 -2,486,953
AR(£) - -150 -212 -624 51,373 -16,816 -21,099 -20,881 -21,117
= (4) - -31 -45 -127 11,286 -3,384 -4,257 -4,212 -4,261
EE R 298,500,000 298,500,000 298,500,000 298,500,000 298,500,000 298,500,000 298,500,000 298,500,000 298,500,000
Ex 3 3,747,850,000 1,368,780,000 2,248,710,000 2,998,280,000 114,065,000 1,368,780,000 2,248,710,000 2,998,280,000 3,747,850,000
PSR 4,151,487,739  4,123,486,405 4,110,843,239  4,032,657,807 14,246,651,280 959,521,900 145,829,285 187,334,632 142,632,623
®A A 8,197,837,739  5,790,766,405 6,658,053,239  7,329,437,807 14,659,216,280 2,626,801,900 2,693,039,285 3,484,114,632 4,188,982,623
N 4 - -2,407,071,334 -1,539,784,500 -868,399,932  6,461,378,541 -5,571,035,839 -5,504,798,454 -4,713,723,107 -4,008,855,116
EEwE - 550.05 805.24 2,363.21 -20,7847.01 63,059.51 79,166.99 78,341.53 79,207.69
ICER - Dominant Dominant Dominant Dominant Dominant Dominant Dominant Dominant
TVATAV(25%): b *& 2 #H &M & o B L EE 2 EHERE L 24 v 25%; TVHTAV(10%): b ' s EHE AR LR LS E Y BHEFE 5 24 v 10%;
TVATAV(15%): b *%& % FH A & o B L E 2 EHEHE 5 24 v 15%; TVHTAV(20%): b ' % EHE R s ich L Er BHEEF L5 240 20%;
TV+TAP(0.8%): b *%& % EH B R & FH LB LEY EREHFEZ 2 A v 08%; TV+TAP(10%): b *%& % H BBl e F LB LE EREGFEZ 24 v 10%;
TV+TAP(15%): b *& % H i fife S FE P L E Y BEHEE L 5 2 4 v 15%; TV+TAP(20%): b "G % AR LGP LB LEY BEHEF L5 24 v 20%;
TV+TAP(25%): b 'k 34 fhfie S PP EE D EREF E 5 2 4 v 25%; ICER: # v = A 2x% 1t (Incremental Cost-effectiveness Ratio
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v R Aoy

Lbo SRR AR AR R B R R EHERA R E L ok GORERBHED R E (B4 2 4 ¢ 10%E )

TV + TAP(10%) TV + TAV(10%) TV + TAV(15%) TV + TAV(20%) TV + TAV(25%)
E%(£) - 1,969,630 1,963,200 1,913,378 1,986,145
k(L) - 16,666 16,604 16,192 16,816
7= (4) - 3,353 3,339 3,257 3,384
Bue 298,500,000 298,500,000 298,500,000 298,500,000 298,500,000
Ex 1,368,780,000 1,368,780,000 2,248,710,000 2,998,280,000 3,747,850,000
ERAA 959,521,900 4,123,486,405 4,110,843,239 4,032,657,807 4,151,487,739
WAk 2,626,801,900 5,790,766,405 6,658,053,239 7,329,437,807 8,197,837,739
EN S - 3,163,964,505 4,031,251,339 4,702,635,907 5,571,035,839
E @ E 0 - 62,509.46 -62,254.27 -60,696.3 -63,059.51
ICER - Dominant Dominant Dominant Dominant
TV+TAP(10%): b "% > H A fic & T b 10 8 0 2 5| ok & L 10%; TVHTAV(10%): b "% 5 E i & in R ¥ 2 EHEgF £ 5 24 v 10%;

% i Lor 15%; TVHTAV(20%): b ' R HE & f & ok 1% _f' A/;-E;i:ﬂ] EEE LA 20%

TVATAV(I5%): b ' * 3 5 82 & ip 422
TVHTAV(25%): | ' % E 4 fie & iR 1246

25%; ICER: #§ 4r = % »z% 1+ (Incremental Cost- effectlvenes

[72)
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1 #& /i~ (Nointervention, | &% v fc& 4 4 » - 1% 5 b g 3k % (baseline)

Non)

2 LA W & (Random | & &% 3 1 0-100
Mass Vaccination,
RMD) BA®T 1 70%
M1
Huir g
% &4 : 3,000,000
~ {7 115,000,000 7
b & & ¥ 34 (Targeted | # #% ¥ @ [0-2, 3-6, 7-12, 13-64, 65-]
Prevaccination, TV)
AR [1gHEE 1AgHEAE 2, (154
f,1 4844, 2),11,1]
A5 1 [(61%, 23%, 15%), (43%, 8%, 3%),
72%, 4%, 42%]
P
% g4 1 [(64736, 95467, 65847), (127286,
19572, 8414), 971477, 372737, 1124588]
AGRfE I E e R ool R E
15,000,000 #| T4 &
Fup 4 EAE
4 et #(Treatment, |#pinf BE T L& > 5 gk B R L ERF
TAV) =[60, 80%] » & B *x i L&
5 | i1 {L4 % (Targeted iR R R EEFDERE (78R

Prophylaxis, TAP)

(¢
Sfed TEP ) ok B R % # 5 =60,
80%]
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Bl= ~ RO=1.27 i & it (T 405 2 4o & B AR £ @A 49

—— WEELH B — R 0.2%) — [ E 0.8%) — [ 0.5%)
1250 225000
1000 + + 180000
750 + “ l + 135000
500 - n H' ‘ + 90000

R -

0 Lﬁ;,‘.ﬁm ' ,ﬂhwiu,ﬁ L

1 13 25 37 49 61 73 85 97 109121133 145157169 181 193 205 217229 241 253 265

Ble ~ g S AN T o R EELAPIRBLEE G ERE L RA
ok & % HEA

TV: Symptomatic Case RMYV: Symptomatic Case
>~5 - §°'8 -
g’ Case Number E Case Number
‘@' 4= ®06- 1e+05
= 7500000 9
2 8 8e+04
3
§ 5000000 ©0.4- 6e+04
S, 2500000 g 4e+04
@
z Z 02+ 2e+04
14 [
I 1 1 1 I 1
TAP TAP+0.8  TAV+0.7T  TAV+0.8 TAV+0.7 TAV+0.8
Antiviral Drug Strategy Antiviral Drug Strategy
TV: Hospitalization RMV: Hospitalization
-] 2
g Case Number % Case Number
g | 80000 &
B 4 5 0. 800
7] 60000 3
23- @] 800
£ 40000 2o.
o =
L2- 20000 § 400
= =z 200
14 [
T 1 T T T 1
TAP TAP+0.8  TAV+0.7  TAV+0.8 TAV+0.7 TAV+0.8
Antiviral Drug Strategy Antiviral Drug Strategy

TV: Targeted Prevaccination( b ' * ¥ 4 44); RMD: Random Mass Vaccination( # % w 4&44);
TAP: Targeted Prophylaxis(3f F# 4.4 &); TAV: Treatment(is .6 2); TAVH0.7: $#£ 2 L #E 4 5 3
70%; TAV+0.8: # 2 & 3 3 80%; TAP+0.8: & 2 fp P (L0 &5 5 3 80%; Flu Vaccine
Strategy(# & i % %) TV A % §12 3% 2. 1-5 % & (& w247, 30 %, 90 %, 120 %, 150 = )4+
%, RMV pF 0.1-0.8 * £ 5E 4% w455 5 10%-80%
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