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Abstract

According to the statistics of World Health Organization, there were
about 3 million cases of Hemophilus influenza type b (Hib), causing
400,000 to 700,000 deaths each year globally. In prevaccination era, there
were 20,000 children less than 5 years old infected with Hib each year in
the United States. The incidence of Hib among children 6-12 months old
was 180 per 100,000 population in the US. In Taiwan, there have been
109 invasive Hib cases reported during 1996 to 1999. Serious
complications of Hib included hydrocephalus, encephalitis, mental
retardation, hearing defect, motor function deficit and death. The
incidence of Hib among children lessthan 5 years old was 1.9 per
100,000 population, far less than that in the western countries.

Due to the low incidence, Hib vaccination has never been included
into national immunization program in Taiwan. However, given the
severe consequences of Hib and its unknown incidence in Taiwan, the
necessity of Hib vaccination in Taiwan needs to be further evaluated. The
purposes of this study were to describe the epidemiology of Hib among
children less than 5 years old in Taiwan and conduct the

cost-effectiveness analysis of Hib vaccination program.



In order to estimate the incidence of Hib, the following steps were
taken: 1. Chart review; 2. estimating the number of cases whose bacteria
had been cultured; 3. estimating the range of positive results; 4.
calculating total number of hospital visits of Hib cases; 5. estimating total
number of Hib cases; and 6. calculating the Hib incidence. In
cost-effectiveness analysis, the cost was estimated by vaccinating 3 doses
of Hib vaccine to the 2003 birth cohort during O to 5 years old. The
effectiveness was expressed by quality-adjusted life-years (QALY's) and
compared with the cost of vaccination. The sensitivity analysis was done
by assuming 80%, 90%, and 99% vaccine efficacy.

The results showed that if the proportion of CSF test was low (57%),
the estimated number of Hib cases were 110.7, 54.0, and 31.8 during
2001 to 2003, if the proportion of CSF test was high (77%), the number
of Hib caseswere 81.9, 40.0, and 23.5. The annual incidence of Hib
meningitis ranged between 4.68 per 100,000 in 2001 and 1.49 per
100,000 in 2003. If 75% of Hib related diseases manifested as meningitis,
there would have been 31.3 to 147.6 Hib cases among children lessthan 5
years old per year, the estimated annual incidence would have been 1.98

to 8.44 per 100,000 population.



The cost-effectiveness of Hib vaccination program increased as the
vaccine efficacy increased, however, the cost was too high. If the vaccine
efficacy was 99%, the cost of each unit increasein QALY reached nearly
790,000 NT dollars, far more than the average GNP of 450,000 NT
dollarsin Taiwan. Therefore, the Hib vaccination program was not
recommended to be included in the national vaccination programin

Taiwan.

Keywords: hemophilus influenza type b, Vaccine, Meningitis, Incidence,

Cost-effectiveness analyis.
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%= ~HIBApM A 5 2 (82 ICD_O $f /& £

B .‘[?:, |

ICD_9

a5 (Meningitis)
% (Hemiplegia)
i (Epilepsy)
1 # (Deafness and Hearing Lost)
# we 13 1t (Mental Retardation)
¢ kX (Epiglottotos)
7 i (Bateremia)
5% 3 (pneumonia)
2§ 14 e (Cellulitis)

R & X (Septic Arthritis)

320 320.0 320.9 320.7 322
322.0 322.9

342 342.9

345 345.9

389.0 389.1 389.9v19.2

317 318 318.0 318.1 318.2 319
v18.4v79.9v11.9

464.30

038 038.9 040 041 790.7

480.0-480.9 481 482.0-482.9
483.0-483.8 485 486 487.0

47821 478.71 528.3 6829
681.00 681.10

771.0-771.9711.0

ELFIE Fleitek s * Din L~ ICD9 £ afi - 287 3

HE T L ARRETREAKDICDIE ¢ 7 TAP RFE -

PRFRA M 0% HibA g - B aE2 Hibal# s g

FRA K DHPD A LRI ROTE B E L e 4
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1% 1.2 442.2 10% 2.9 20435 4
gt 1.2 5176 5% 13.6 9508.1 &
§ Rt 1.1 355.4 100% 6 133795 2
B 1.3 469.3  50% 14.2 974246 2
L 1.2 436.0 100% 8.0 378573 2
BEesl 12 4105  50% 3.9 135088 1
B & 1.0 3554  50% 5 21452 1
H 1.4 50% 8
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HRQL 8% 5 062 » £ REMHRI AR5 05857+~ 5 0-a 05
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http://www.hsph.harvard.edu/cearegistry/data/phasel | preferenceweights.pdf )

Aot AFEL A SR BT8R T 2 HRQL o o

SR % dod 2 o

%+ ~HRQL i

Efficacy 0.8 Efficacy 0.9 Efficacy 0.99

F A w &3 E 0.9400 0.9400 0.9400
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Cost : intervention =43 = &
r: 390473 &

t:yearslost ; 11T o4& G 2

36



%
-~ jipiEd = #O-5 K 523 Hibz ir 743 A
(=) FRET AR

Rpw2 225827 93 # 5@ % 4 v ed 2 Hibsm

bl o ¥ B orE R 105 4 Hib#8 2 Fdod ~ o

20 ~89~03 & S B A Hib&ag 4 (JI0F )

Age 89 i 90 # o1 & o2 & 03 i
0 281470 269552 241534 227076 212196
1 274654 294376 281673 251660 236795
2 295374 275224 294720 281876 251826
3 323065 295596 275250 294574 281615
4 323668 323252 295618 275191 294489
5-9 1620218 1617061 1620171 1591220 1541030
0-10 3118449 3075061 3008966 2921597 2817951

All ages 22184530 22341120 22463172 22562662 22646836

R e
0-10 # 28 39 31 15 13
All ages 46 48 41 22 20

105 e
0-10 # 8.98 12.7 10.3 513 4.61
All ages 2.07 2.15 1.83 0.975 0.883

KARBI&EI|92 & >010 & 23 % 4 Hibléifi:}];a Bl L&
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TRFEF L F LT FRE Fe R ERFEAZARE D

ETINS

Mo AL R - BT R TR TR RS R

'&L”Z:t\' ’L °

2L RETEAR S

ICD9 N' T T pw CSF%® CSFHE wpi4d s i VirusH

S T BREY ¢ RS o B9 1%’
<4’ %"

;@;i e
0470 7 043 071 286 857 00 85.7 0.0 28.6
0479 110 142 187 330 809 27 59.1 9.1 10.0
i
3200 2 25 20 500 100 1000 100 0.0 0.0
3201 4 05 15 750 100 750 750 50.0 0.0
3202 7 00 057 00 100 714 100 71.4 0.0
3203 2 00 30 00 500 500 00 0.0 0.0
32081 1 10 70 1000 100 0.0 100 0.0 0.0
32082 7 014 329 333 8.7 87 100 71.4 28.6
32089 1 20 30 00 100 1000 100 0.0 0.0
3209 7 067 067 333 571 00 57.1 0.0 0.0
7
3211 1 10 30 00 100 00 100 0.0 0.0

AP T R F]
322.9 88 095 162 338 693 125 67.0 125 34

total 237 110 175 329 77.2 135 65.8 13.9 7.6

1.4 %2 ICD_975
230w dk > 0121 " ~ H & Ok 12" 3|24 " F e 1% AR A

Az % M2 TI0E o A MeE AL B BRI AR 2 A g
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ThERL LR EREFLZ 0 (%)

1045 L ¥ s pd g AF 200l (%) -

9192093 & 05 fhiifami dupHifey ¥R iy
475 & 047.0~047.9 ~ 322.0~322.9 ~ 320.0~3209~ % 321.0~321.0 %
£4 237 4 17 ¢ 54 R % (ICD 5 047.0047.9) 0 31 £ 5 ‘mF

B 29 rfaifFirenty (1ICD93200) #5241 %5
&% (ICD 5 321.1)>88 #4m 7 (ICD9 5 3229)° (4 =)

BpA R AE Y 940200 (110/117) A4rp 4 fBif > bl FiE%
SO P 225890 (7/31) AAviAfE A T RE Y AP R F] S B
FIfEF P % i 86.50% (205/237) -

R ICD9 A 2 T imE E 0 R R FIE L (1CD9320.0)
FenTioa bR (25K ) #F pE 2 TioE 5 110
HE o Bhgm T35 pd diakw e §opg 175 2 0 7
) 3R9%HE bifai e KRIEFLEIR - (F4)

(=) 3% 5 bl % Fike £ 5(CP)
BATF TR m R Y 77290 % & (7 kR CSF e sk 0 13.5%0%
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BATF R GIE P 0 FoARE < eh- 386 (37.13% 0 88 ) ik A
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4 AP R e B L CSF He v 6] M 3 57.1% 0 @ A P
R F R e B vt ) 5 69.3% 0 41T 2% R & 0 CSF e
BRI T1.2% 0 fask v BIR R LR > T ARG MBS R 6] )
% CSFHe skt ) & 57~T71%2 F o

(z) "% Hbg #BEFx (PP)

AEELFAEA T R FREEORE Y 24 0 R
PR R FIAP K T 4 AP R FGM LK 88 4 oW O7 & ¢
24 HibHi# 9542t HibHB o 2 %954 ¥ F:27 CSFH#k2 £

TR AR e A B AT

4 CSF#5% |22 43 65
& CSFH#z |7 14 30
29 57 9 95

BRK Dkesio i FEE Rt oo o FRE&R A LFERA R
SEE ARG 22 4 0 FEREATT R SEE B mE - RER
P ) (49349 1 13.08% : 0.4596) 45 5 g 22 4 ¥ et 22
*13.08% (2.88 %) & wFHAGUEN o A of b % LG Rk
S frp Fiw FE G 60 8396 (2024) 1k 1 1 i3 2.88 B 7 0w 1
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CESE S LN

A

F

0.239 :[}i; B

K= Y

I :%*ﬂ'._ it ‘p;:]".]v_}j‘f;;ugg:g o

gt G RN B¢ HIb R A B ES (PP) ={[# % % %

3 HIB 1 1 B+ F i Tl o m @2 0 5 Hib R %2 7

PlEP{O5 i § ® * CSFi& 7R % Fjthss & o bldk} - RIS

[2+0.239)/[183]= 1.22%: 7= ¥ 7§ *53ps bI % ¢ 45 CSF a4 ¥

s HIb g 25 55 1.22% -

(=) & ¢ HibApbp o F o vl (Al

i i TR A 17 5 % 0 90 JE E L % FILEEL 28 4 5 91 & 18

AoOQ2 E 12 Ao ry Tl 4 A #icd 90491692 & & % 5 5,173~

2,523~ 1,486 ~ o

2L 05 R H R Gl Bie—i2 ICD_9 2 & B A~

90 & 91 # R =

ICD9 N % n % n %
047.0 17 0.4 14 0.6 4 0.3
047.1 6 0.1 4 0.2 8 0.5
047.8 15 0.3 8 0.3 4 0.3
047.9 3,121 60.3 1,234 48.9 638 42.9
320.0 28 0.5 18 0.7 12 0.8
320.1 28 0.5 18 0.7 7 05
320.2 38 0.7 44 1.7 42 2.8
320.3 9 0.2 12 0.5 10 0.7
320.7 37 0.7 1 0.0 0 0.0
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320.8 47 0.9 35 14 34 2.3
320.81 0 0.0 0 0.0 1 0.1
320.82 1 0.0 1 0.0 2 0.1
320.89 0 0.0 0 0.0 0 0.0
320.9 121 2.3 81 3.2 68 4.6
321.0 0 0.0 0 0.0 0 0.0
321.1 0 0.0 0 0.0 1 0.1
321.2 3 0.1 3 0.1 0 0.0
321.4 0 0.0 0 0.0 0 0.0
321.8 10 0.2 0 0.0 0 0.0
322.0 25 0.5 2 0.1 2 0.1
322.1 10 0.2 2 0.1 2 0.1
322.2 1 0.0 0 0.0 0 0.0
322.9 1,654 32.0 1,046 41.5 651 43.8
total 5,173 100.0 2,523 100.0 1,486 100.0

(1) 486 2 5 Hib g 2 5 s1d (1)

rEE AT H (D)L Q)T E P E A B E AT 900-92 &£ 7
25 05 K2R T L AR R LATE o bl e T2 5 05
P F o PIB(AD R 1 FF2 4T 2 Hib B A 2S (PP

B ok rUp b4 £ FbRes £ 0 6](CP) R 4 -
90 & ~CPE>57%5% 6] ¢
|=[Al* PP]/CP=(5173* 1.22%)/57%=110.7

#9091~ 92-&" & FE R 2 Lﬁvnﬁ{#ﬁ.xpﬁ%«ﬁfm‘%
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ik L - o

- b R FIR LA 2 R bl

90 & (A1=5173) 91 i (Al=2523) 92 i (Al=1486)

CP=57% 110.7 94.0 31.8
CP=77% 81.9 40.0 23.5

FAPELOTT R R bl CSF S b BTGP 0 &
& céﬁﬂc_ 1 ﬁﬁﬂ&;‘,@i:{:}% Gl#c¥ e 5 1107540~ % 318> @ B % pF
CSF a2k w5 & 1 77908 > 4 ¥ 2 ¥ o % FiE i Lo D187 &
5 819-400- 2 235-
(#) 27 05k fs AW LE 1054525

AT TELERG DS OB A L LSS e 7

RPN S22 8 &Y AT TR THRE 2505 EI

et 103 A2 EF A F o
2Lt~ 205 0-5;%?%’;&%& Al F 105 A 2 #84 X
age
0 1 2 3 4 5 0-5 i b e & 2 %
y

90 246,381 306,271 282,885 267,579 323,643 323,039 1,749,798 81.94.68
91 236,687 257,075 306,554 282,920 267,593 323,703 1,674,532 402.39
92 217,456 246,241 257,200 306,226 282,780 267,540 1,577,443 23.51.49

ki S FT N E 10 A L E 44 00 £ 5] 02 iE & T



5 d & 105 4 %4 468 i 1 > TrEDE 108 4 1.49 5 & -

S HibR R R A

Ao oS AEUF LOF BB IA(2H? 4B 2 1215

B a- %)% afr,»;g 92 & 414 ¢ (% (227,076 &8 2) 274
T EMTE A o A E S 4T

WEMS A= (FRFE T A FEESA) kHEK

)

a
B ¢24c=(184.8+0.825)* 3* 227,076=126,452,947.5
b. *s4m = A= (F2 #5474 o 5T ) kB Bk B 0=
(20/2) * 3% 227,076=6,812,280
C. R F=(hw 2B B %) kA Gk B 2= (12%2) %3
* 227,076=16,349,472

d BEH2 A4 FA=(BEXFELHREE S IF4)%
Bk B 0= (THEE AR AL H/N2B 2 /2B
i % [2) % W fck B 2= (452,250/12/22/2) % 3% 227,076

—583,506,617.5
e F UF Ut RehF R B S AS(FURBA T AL T UF R
SRFRBES R0 E A RETRL A E SR ) kA
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Bk € A2 3 LR Rt bk B O H=476% 3 2%% 227,076 =
6,485,290.6

f. 2 2 F [@v’ﬂ’(év’vﬁégﬁ;%‘igj A =(TmE AR A
LEE2 B[22 BAER ) kA Bk g AL F LE it bl
k B 52 #ic= (452,259/12/22 ) *k 3 *x *2%*227,076 =

23,340,264.7

7 P PEYA e
£t 126,452,947.5
KE ki) N 6,812,280
2% 16,349,472
PREH 2 A4 44 583,506,617.5
7 AF 6,485,290.6 23,340,264.7
Bfe 762,946,872.3

(=) =4&&47

kPBAT ~ T ~ 2 T AB AR E SES 42k (N

\\\

—207076 ~ ) f s 734 T rE A A o

FERATHREBK S 190 A > 2a BEFE 979 A vk
8096 ~ ¥ 5 01~ f AR Az 65 BIRE » § AR E T

X AL 17T RAF TF 504K =~ -
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FRGTHR BT P RLEV B FRHFERIE T

A6 s B R G AT HEYEZAAL LGRS FeF 70

X'

B A B RER TGS A IR -

FOPORRIFEA G R oRd 1 F 5 0% F R TR
EETAAELB8RIFOFT /T A A LT AT BETEL D
AXNE U R2FBFTI0OF~ FaRroBEATTET2ZE2F
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No 120055227 42.99 30720737 34.78 883353.06
Vaccination
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