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BIRMFIE (back-calculation model) (2 & 1), HE7 Y 7I2BiF 5 HIV B - AIDS BEHO
BRFHEEBI Rorlz, FOB, 780 05 % BE LBERSHSHT 24TV, T 72 HIV/AIDS flfe®
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IR B M BT AT LR INE L2
GL, BEDO2REXOODHBEOMATIREL . T
ht, BEEEHK TFb LAE, HIVEES h @)
% h () =FH Xexp (at-bt?) LIKEL, /3T A=%D
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A5, UNAIDS O#HER A (19974128) TOfE%
FHE L7z, 2L TEHE S /- B3 HIV/AIDS HERIE &
UNAIDS D& AIDS BHHEERDOR: ) % AIDS i
RE (=FtE SN/ 2R AIDS BEHRE (£F
AIDS BEMETH + R AIDS BERTCE)) L LTE
E L 7o T4k UNAIDS D 1997412 A B s D HERTHT
ELwEFsE, #I LTHE SN AIDS BF
HOEETHD, $72 HIV HIREK (=8g3h/ &
& HIV BREEHERE, (447 HIV - AIDS BEHEE
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PRI IR\ 72 R AR AIDS BEHMER L, RIE HIV R
G OHEPE % Table 1 1278 L7z HIV BgeE OHER
fE1L, BHRIBFEYILE (CV=0.562) ® Weibull 5%
rRE LA ZIC, RS2 HIV REEHIZED
WT, BEBEOERRD-LDTHSB, $7-, 1Bl
BEECEmMIR3EI T E2RELHE
(b=0) &, HFED2XHE (bH) *dOHED, R
AIDS BEBONRFEE, WE&F I 7R LT (Fig
Do BITICHW -2 AIDS BEHEHRIMEE, 1313
—HLTHEMLTV5, EMEORKEVERY VKD
7T, REEEGICHEME LIRS TAIEFREL
284 (b=0), 1EIZBX 22708, KIZNXE
FLD2UEDHEIMTH » 72, WHNEO/HSVWEIL,
TAVEYTIEIIBLZFLUE, 1 FAYTT12
ETHhHhotto TAARBHO2REL2HEOHE
(b=—0.0002), fEEEEABMEL H LK & M
2L, ZOMOENL, RREeLrRENETAIL
MRS NIz,

BREBTEYILE (CV=0.52) O Weibull 57 &,

Table 1. The used numbers of AIDS cases and the estimated numbers of HIV infected persons

Countries Cumulative AIDS cases *1 (Date of last report) estimated HIV infected persons *2
Thailand 83357 (March, 1998) 1729295
Cambodia 978 (February, 1998) 202636
Vietnam 1020 (August, 1997) 123895
Myanmar 2312 (March, 1998) 44993
Malaysia 1386 (February, 1998) 35912
Singapore 359 (February, 1998) 3041
Indonesia 156 (March, 1998) 1237
Philippines 321 (February, 1998) 1872
Laos 77 (March, 1998) 1291

*1 The numbers reported by U.S.Bureau of the Census.

*2 The numbers calculated from cumulative AIDS cases by back calculation.

Table 2. The coefficients of linear and quadratic growth (a and b) and growth rates per year

coefficient of variation (CV) 0.5 0.5 1.0 growth rate

incubation period (years) 11 10 5 2.5 10 5 2.5 (per year)

coefficients of growth a b a(=0) a (b=0) a (b=0)

Countries
Thailand 0.53 0.00176 0.53 0516 0.520 0.521 0.520 0.521 0.521 1.6
Cambodia 1.06 0.01172 1.06 1.043 1.043 1.043 1.043 1.043 1.043 2.7
Vietnam 0.74 0.00010 0.74 0.743 0.743 0.743 0.743 0.743 0.743 2.1
Myanmar 0.52 0.00176 0.52 0.498 0502 0504 0503 0504 0.504 1.6
Malaysia 0.57 0.00029 0.57 0.571 0572 0573 0573 0573 0573 1.7
Singapore 0.35 0.00029 0.35 0.348 0359 0364 0362 0364 0.365 1.4
Indonesia 0.25 0.00186 0.25 0238 0.266 0.278 0270 0275 0.280 1.2
Philippines 0.18 0.00283 0.18 0.154 0.200 0.218 0.204 0.213 0.220 1.1
Laos 0.68 —0.00002 0.68 0.680 0.680 0.680 0.680 0.680 0.680 2.0
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HREI B 1048, 54, 25%F (K4 CV=05L1.0)
D Weibull 575 L ARE L7258, &4 OWINE (aff)
B L UEBEIMELE % Table 2 I2RT, &4 OHEINFE
(a ) &, ETORETIHZ—EDETH Y, #HK
B O R 5O EBIIZFIT W EAREN, F
R IMER D 23S Lo o7,

BRPIBTEY104E, 54, 254 (4 CV=05L1.0)
® Weibull S ERE L2 L ZICHESINS, B
AIDS BE MR ME & B HIV R L& HHME %,
UNAIDS O#H&ERE T L [F U19974E12 A CEHE L 7-1#
% Table 3 IZ/RT, RFE AIDS BEHANEL, #HKY

BB R RICEELRTT—ETHEI 00, L
DICF LD, BIR HIV BREEHEREIIEE R KD
MEWITE, FAFRPEPEVIREREVETEZ R
L, @RISR RROREL T 5 2 LARER
JAS

2. HIV B&EDER

VA7 T NV— 75 HIV BEROFERHER L, &K
HIRSER114E, CV=0.520 Weibull & RE L 7-EF 23
ESN/-RE HIV REEHAEL, S/ 77Tk
bLAbD% Fig. 2 ISR T ¥ 113198844 51992
FZHIML, 1990FEFENPS, LoV —T b

Table 3. The estimated numbers of AIDS cases and HIV infected persons

estimated AIDS cases

estimated HIV infected persons *1

coefficient of variation (CV) 0.5,1.0*2 0.5 1.0

incubation period (years) 10, 5, 2.5 *2 10 5 25 10 5 2.5

Countries )
Thailand 73122 1280803 429340 199379 453579 263332 168224
Cambodia 830 153779 41095 13787 26783 14566 8458
Vietnam 1312 92353 27109 10618 23095 12922 7836
Myanmar 2038 33329 11359 5374 12238 7137 4588
Malaysia 1289 26606 8590 3817 8638 4963 3126
Singapore 340 2270 893 490 1097 667 452
Indonesia 145 935 416 255 548 346 245
Philippines 310 1436 712 479 977 638 473
Laos 66 960 290 118 262 148 91

*]1 The estimated numbers of AIDS cases and HIV infected persons were calculated as of the end of 1997.
*2 Estimated numbers of AIDS cases were the same independent of CV(coefficient of variation) of incubation period.

Table 4. The estimated numbers by UNAIDS, as of the end of 1997

Estimated Estimated numbers of *2 Estimated numbers of *3

AIDS cases*1 people living AIDS people living people living cumulative cumulative HIV

with HIV/AIDS deaths with AIDS with HIV AIDS cases infected persons

Countries (8] (A) (B) © (D)=A-C E=B+C F=A+B=D+E
Thailand 73122 784000 230000 260000 524000 490000 1014000
Cambodia 830 125400 15000 18000 107400 33000 140400
Vietnam 1312 87100 7200 8700 78400 15900 94300
Myanmar 2038 447100 86000 100000 347100 186000 533100
Malaysia 1289 67400 5700 6900 60500 12600 73100
Singapore 340 3200 500 290 : 2910 790 3700
Indonesia 145 51960 3900 4800 47160 8700 55860
Philippines 310 23620 1300 1600 22020 2900 24920
Laos 66 1100 210 240 860 450 1310

*] Estimated AIDS cases: The estimated numbers of AIDS cases that are interpolated from the report by U. S. Bureau

of the Census.

*2 Source: UNAIDS and WHO. REPORT HIV/AIDS epidemic, June 1998.

A~C: The estimated number by UNAIDS.
*3 Calculated from A~C.
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BWEB TH o720 I v 7—I21991FED—KH %
LD REITRRPL2ICEML, 2 TH CSW DM
HREEFL L) 2f@mERLAZ, X £4131993
#£ DU TAMPE, #ITWENE A Y, EEREH
EIIE, AR L 22 S HERME & F CBMER
R L72. L — 3 TIX19904EAI£1C IDU & kil &
TEMERLD, BOBERFD % HEBIME L O
BHREECTH -7 By EITIE CSW AR D EV, fit
MmFiE, 19954 F CHAM L B CEimEmz R L,
D 7N — TP MLTVb, ¥ HFE-L
BELDTN—TTRERNFO B THoTz, £27F
A-TAYEY A FAVTR, BESET LD
H|ET, HHMEE OLBIIEETH - 72,

3. EHHSAERNKERH E UNAID DHETHD

fR7=4) DR
1) EHRHESRBERDREEH E UNAID DOHETEHD
7=t

back calculation | & ) B S 1L 7- B & AIDS EEHE
HIfE &, UNAIDS 2k AHEEH, RUERLEHVT
g L7z, HBFHIV RS EH - B AIDS B&H#
E - BIE HIV BRGEEHEH L % Table 4 IR Yo
UNAIDS (2 & 5 B AIDS SECH#HELH (B) L E£1F
AIDS BEHEER (C) D%, R AIDS BEHERK
(E) &L, B AIDS BEHMIE L B L7z, TS
w72 R5E AIDS BERI, ERHEREROT—%
N—ZH 5, UNAIDS IZ L BHEDAE AW, &

EENHEPME S Bf& AIDS BFHEERE IR0 AT

Ho7,

2) HIV/AIDS #iERDEH

HEHIME & UNAIDS DHEERDMR2) %, AIDS i
L LCEHE LA, 20 AIDS HiREx #IfE- T,
FAE HIV BEEHIELZWET X 20 EA5720I12,
HIV $##R=R % 518 L /- (Table 5), AIDS i, #
EENT-RIE AIDS EEMHEL R AIDS BEFHEE
#}CHE -7 (AIDS HIRE=U/(B+C)), 7z, HIV
WIRFRIE, HESN-BE HIV REEENEZ, R
& HIV BB CEl - 72 (HIV #iRE=HIV BEEEH#
Al (A+B))o AIDS #iRFIX, * o AKR—-LD
3. 1%DPEDEL, BT I A DI49I% TH o7, &
BEVDIRI ¥ v —D1.1%THo 7z, HIV HifRE
BETOREIZBVWTIAPRIEL, FTH VK
JT, REFLTHotz, FIZIVA, BRI TEE
KA FE 104, CV=0.50 Weibull 57F & 1K€ L 72
BE100% U EER L BVEREIY Y <w—, 71
JEVT, BOEDP2DIZA YRR TTH S,
3) AIDS #iEsk & HIV #iRED

AIDS =2 5 HIV #IREDO % Table 6 (2
Td o UNAIDS (2 & 2 #EH L, RFRDORE HIV &
geZHEPIEASIE LW & 4L, HIV/AIDS R i,
LIGEWEZ RS ZTNELR 5V, Lo T, &
B REAR O FH R A B R LT, 2o HIV/AIDS 34
REEAFL1ELBEIRODELT, FESNBIETT
TdHhbo HIV B 1 IZEVDHIE, §1D1.1
(R EY2.54, CV=1.0), NXFFLD1.01 (&
KB EH2.54, CV=1.0), I ¥ 7v—00.92 (&
KEIB 2 54, CV=0.5), 1~ FA T T7D1.00

Table 5. The coverage rates of AIDS cases and HIV infected person (%)

The coverage rates of AIDS cases *1 The coverage rates of HIV infection persons *2

coefficient of variation (CV) 05,1.0 0.5 1.0

incubation period (years) 10,5, 2.5 10 5 2.5 10 5 2.5

Countries
Thailand 14.9 126.3 42.3 19.7 44.7 26.0 16.6
Cambodia 2.6 109.5 29.3 9.8 19.1 10.4 6.0
Vietnam 8.3 97.9 28.7 11.3 24.5 13.7 8.3
Myanmar 1.1 6.3 2.1 1.0 2.3 1.3 0.9
Malaysia 10.2 36.4 11.8 5.2 11.8 6.8 4.3
Singapore 43.1 61.4 24.1 13.2 29.6 18.0 12.2
Indonesia 1.7 1.7 0.7 0.5 1.0 0.6 0.4
Philippines 10.7 5.8 2.9 1.9 3.9 2.6 1.9
Laos 14.7 73.3 22.1 9.0 20.0 11.3 6.9

*] The coverage rates of AIDS cases: estimated AIDS cases by back calculation/E (Estimated number of all AIDS

cases, reported by UNAIDS)

*2 The coverage rates of HIV infected persons: estimated HIV infected persons/F (Estimated number of all HIV

infected persons, reported by UNAIDS)
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Table 6. The ratios of the coverage rates of AIDS cases and HIV infected persons '

The coverage rates of AIDS cases

The coverage rates of HIV infection persons

coefficient of Variation (CV)

0.5 1.0

Incubation period (years)

10 5 2.5 10 5 25

Countries
Thailand 1.0
Cambodia 1.0
Vietnam 1.0
Myanmar 1.0
Malaysia 1.0
Singapore 1.0
Indonesia 1.0
Philippines 1.0
Laos 1.0

8.46 284 132 3.00 1.74 1.11
4353 11.63  3.90 7.58 4.12 2.39
11.87 348 1.36 2.97 1.66 1.01

5.71 194 092 2.09 1.22 0.79

3.56 1.15 0.51 1.16 0.66 0.42

1.42 056 031 0.69 0.42 0.28

1.00 045  0.27 0.59 0.37 0.26

0.54 027 0.18 0.37 0.24 0.18

4.98 150 0.61 1.36 0.77 0.47

The ratio of the coverage rates of HIV infected persons to those of AIDS cases.

(BB EH10E, CV=05) Thbr, y1°H >
RI7 O HIV #HIREIX, £ETORET AIDS fHifER &
NEL, Wy RY7T239~43534%, ¥4 Tl.11~
8465 TH o720 74 ) ¥ I30.185~0.5415 TR D
&<, AIDS HIRFEDOFIVEP o720

£ =

1. AIDS B# - HIV BiERORE T

1) X CRAWAEEFILOESY

HIV - AIDS O #AT FRl O FE I/ EED, HEE
(back-calculation model)®, MEEIEES, A7 4 -
EFNMCET L FEOCRDD 4 DICKPIEN D, SiEEk
X, ThFETO HIV REEBOT-F2FEHL, &
YLHREDTEIOHLI LIZL D, AIDS BEKETF
#l$ 5 FET, WHO I X % Epimodel 2815 LT w
523, MEEIX, ThITO ADS BEEBROTF—% &
BRPE OS2 EHY 5 58T, Epimodel &I3E
0, HIV BRSSO RM 2T AIDS ¥ BET S
EWVIIBEICESTVTWV S, AIDS BERED H AT
HIV BEHE L ) EEEIBEEZ SN HAE
BIZAMTH D, ABTIE, HEEZHEVT, 7THED
DBFIZE ) BEWIFTEIT o720 EBICHVORT
WA F— ¥ ORI, HIV BREREREA,S
AIDS RERSHHEITERL, RETHFRBHEO
DEVFRBICEIN TR, /2, gLEEICOW
TiX, EROMBLFERLSTHIBOALVI E1H
b, L7:d> T, HIV REFEHE AIDS BEROW )
DOIEHR A2 HH T 5 back calculation &, BRSN7-7—
S5 &) EEEOECEN - TREIT) OICER L
HiEThbreEZOLNL,

2) SHO b 125 &N HIV/AIDS HRIE & ORIR
AIDS BEOHMFE R, BHRHEOTHHELEHER
BoOEELZTY, 22— THY, HRBM] o
SHRDOFHMAE ) Thh, S%EEMERTdIDLE
ZAoNB, LML, HE7ST7OIFEALDET, ¥—
NRA T VAL I NI LD, REEEIFHIEKITT
WADT, RFE AIDS BEED, DEi3&kEizE+5
WCHEBIh T Edot b5 L, HMRIIERNE
XD BREEEIZE o THWATEEMDD B,
TERYOSHERE LEZTHEST LT,
HIV/AIDS BEBOFHM LT o 7ok FR, R AIDS &
EHREL, BRECEBRBOLE L T 2V,
HIV BB HREI B FIL I LFHL L 2o
2o 72, CV=1.013CV=056& ERDEA L D K&
Vi, CV=05DRENH S, L DHEDMHEITEVER
bhads, CV=1.008RIZL D, STEIEBHRICKE
WIEEDEENIEEBI NS, ’
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LAOA YOFATRLED, 191FFTIIS5HA
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Ll iz | ZEIESMRC I RS ZER SN, F72
AIDS HH3R%1310.7TdH - 7275, HIV #HE=130.18~
0.54f5 L& <, 1.0I2EV DL, BRBIR Y104 L
FoL AT AL LA, Lo T, ERE
HHSIRZONTB ST, BHLRENEIEONL
MPolOTiEhwhbdEZON, BRELT, H
RERELHLBRLINA L CSW DR, FnkFER
& CSW DR, AR 578 E O HIV R GE RN
DORENIERIN, SLICFHEHIIEHRLOEHT



340 LB REESME, 48 (5), F12- 108
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An Analysis of HIV/AIDS in Southeast Asia:
The Prediction of Spread and the Warning for Health Control

Fumi SUHAMAD and Masayuki KAKEHASHI®

DDepartment of Health Science, Graduate school of Medicine, Hiroshima University

nstitute of Health Science, Faculty of Medicine, Hiroshima University

The increase of HIV/AIDS incidence in Southeast Asia has been reported to be very rapid and worried
abort it might become more serious than in Sub-Saharan Africa. The aim of this article is to analyze and pre-
dict HIV/AIDS incidence in the near future and to give warning for health control.

The HIV/AIDS data in nine countries, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines,
Singapore, Thailand and Vietnam were selected from HIV/AIDS Surveillance Data Base. The spread of
HIV/AIDS was predicted with back calculation method. Then sensitivity analysis was performed with seven
examples of distribution to examine to what extent the prediction depends on difference in distribution.
The results are as follows:

1) It was confirmed that the rapid spread of HIV/AIDS would continue in Southeast Asia, 2) The
increase rate of AIDS cases was the ‘highest in Cambodia, and the lowest in Philippines. 3) The increase
rates and coverage rates of AIDS cases were not affected by the mean and the coefficient of variation of
incubation period, 4) The coverage rates of HIV infected persons were strongly affected by the distribution,
5) In Singapore, the coverage rate of AIDS cases was the highest, 6) In Myanmar and Indonesia, the cover-
age rates were low. 7) The coverage rates seemed low and reliability of the surveillance system was not suf-
ficient.

The improvement of the surveillance system is indispensable to carry out more precise analysis of the

situation. Need for urgent and long-term international aid were also pointed out.
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