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LOEMBEAHOADOHEEE FUV0H] VEREADOBAEERELERT 35 A THITHD,
AR EF I LGN FLOBEAEEZR > T W LEDH 5.
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EHEMET D HEERT. x4 XOBEBRO £ FVEESWT, BEETRRAVWLoh T &2
BAEREFH L 2T RO EE2HS» T 5. BRICH ] VEERAOOHAEE T VXL - T
WATO 3 Y ho - LOEREMEEET 5.
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* ARSIRE46EIEARADSS (19945 6 H3H— 4 B, BHERE w2 D45 L U100 EEE = ¢
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FLibDTH B, LITER . H. Inaba, The Exponential Phase of HIV,/AIDS EpidemicinJapan,
(Working Paper Series No.20), Institute of Population Problems, Tokyo, 1994.

1) WHO, The HIV,”AIDS Pandemic : 1994 Overview, World Health Organization, Global Pro-
gramme on AIDS, 1994.
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2) LIFCW@H I VEREEY, 4 XBHEYE & ICBERTYERIC X AMER (191800) £&HTv. T HidEE
R FHA D S G RF RGP E L SRV EEZ SN 3D THA.

3) LI'F2H . J. J. Gonzalez, M. G. Koch, D. Dorner, J. L.’age-Stehr, M. Myrtveit and L. Vavik,
“The prognostic analysis of the AIDS epidemic mathematical modelling and computer
simulation”, In Statistical Analysis and Mathematical Modelling of AIDS, J. G. Jager and E. J.
Ruitenberg (eds.), Oxford University Press: Oxford 1988, pp. 123-143,
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SUETTIRBBIMMRE S ER S Lok, RERofibhsEE - Tw 3 Y. & 2 19804FE M o HU4E
MiIcBY 2475y vxadog XFTRRBOUTRr=09E VI FVWEEREZRLALEVS Y, H
KD, MIHRERPKKEEOZ NI THEAFLUTTH 35—, BB AD 4 — v i3
FORELOEIET AL Y IcBRES NS, ChREEIBWLTR, BSKERIcBVWT T 4 D&
ISHLEI OGS & 73 » 1o i o & W A B P MR EHE EF oINS <, B33
DEBEUREY L~ M- TETVWEIENERE LTELONL D,

I HI VEGERDOHEE

EUF T BB I (M O B 1 SRB = 1 KEEBIO 7~ 9 1S b & SV TH 1 V/A T D SHiThS
BSOS 5 5 & 0 ) EE S &, BREREETIEE T2 A2 ERT 5. i, 1) ZH
t, BB o OFFERR c OH I VIERADOOBERMME TS, Licd-> TeRZIcB 3 H 1 VERY
ERBULITTEA OGNS

1= fo i, Ddr )

PUT B o 7o O ES» b OFERIFE « 2 REEAD [d-FE#) (diseaseage) EFESS. BFTIZH
[ VICRELEBORLD o> THEFEL TV APIPFERAS M CETWE, 2T THI VRBGE 134
TLHRTH A XICEL L BESRVWEEZ, a2H] VIRREDUEHITI A XAERKIETEHE DY
EThsE L, HARCRZMEA T WMSUTHERD IO !

itt,o) = (@) +{—a))Bt—1) )

TCTB(e) FHAuRHES/Y OFRBEAFOFER, £(v) REKMLE LA XERESTBZHI
VD d-4ER 7 10 BV TRBIERBLEBEL TV IEETHY, v (1) 2 dFE#cicB81) 2%
P 24 RBERETHE L (t)=exp(— S 7 (0)do) &75. £F(r):=a(l—42(1)) &
REH T 5BARBMAR LS54 5. C(t) %%t TORB 1 EBIH, A(t) =B S
7o DA ZEREREKEERTNETLTAED Zo T ENBRITRENS,

c(t) = fﬂ “F@)BU-Ddr (3)
A(t)zifi—?-—: fo F (@B{—1)dr (4)

Clt) EHAIEEFIC @) ick->TBG) A2MET LHES N EE (Backcalculation method)
TH5H" L L—#IC Backcalculation D5 SR IZERIASAE F(T) @i@fﬁj:'}'ﬁx ELEn, R&

4) #itg (G 3) Gonzalez, et al., 1988

5) N.T.J. Bailey, “Simplified modelling of the population dynamics of HIV,/AIDS",J. R. Sta-
tistical Society, Series A, 151 Part 1,1988, pp.31-43.

6) al3WFIHKRLEEZ bNTLAY, BT ARERL T A5 LRBOBVTHS . LITEM . (LEAHE
K, [= 4 XTHROBUR], TF}2#], Vol. 67 No. 4, 1988, : 413-416.

7) Backcalculation method i 2 W TELIF 2 8 : R. Brookmeyer and M. H. Gail, AIDS
Epidemiology : A Quantitative Approach, Oxford, Oxford University Press, 1994 ; M. H. Gail
and R. Brookmeyer, “Methods for projecting course of acquired immunodeficiency syndrome
epidemic”, Journal of the National Cancer Institute 80 (12), 1988, pp.900-911 ; M. H. Gail and P.
S. Rosenberg, “Perspectives on using backcalculation to estimate HIV prevalence and project
AIDS incidence”, In AIDS Epidemiology - Methodological Issues, N.P . Jewell, K. Dietz and V.
T. Farewell (eds.), Boston, Birkhauser, 1992, pp. 1-38.
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BETOFERPZEORERB() BIEEALE CQ) KEBEZE5 L1V, f-TEZ 500G OF—
Y EZDORBEOTPTBR) 212V IKHEET AT EBREEE VS T L d,. Dk, B
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BAPECHEET HEEZIBED THIBER] cHlMT5. Fica=1TshiE r=b—q &5 2.
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(5)-(®) & W BRI B SN e BSEHE SN, a, b, ¢, BELBER SN, BEEHS
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#3 7 =0.359,a=09 LRELIHEOEE T A -2

model type survival function eq £ a b c

exp (—0.004 7% ) 8.5 0.03895 | 0.03468 | 0.39368 | 0.09660

il

I g (r)
exp (—0.0021 2.65 ) 9 0.03151 | 0.02811 | 0.38711 | 0.07831

i

g (C7)
£ (v)= exp (~-0.0021 2.516 10 | 0.02592 | 0.02316 | 0.38216 | 0.06453

1

A N I ESEL

2 B =

11| 0.02423 | 0.02166 [ 0.38066 | O.06033
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f%$ﬁ%%ﬁﬁfié WHOIz—> OREGa — =5 — MTB I 2 BB« 4 ARAER 13 10FERH ©50%
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8) HitE (F7), Brookmeyer and Gail, 1994 ; Gail and Brookmeyer, 1988; Gail and Rosenberg,
1992, 28R,
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On Trends of AIDS and an Estimate for the Number of HIV
Infecteds in Japan

Hisashi InaBA

In this paper we first observe the growth trends of number of HIV,AIDS cases in Japan based
on the AIDS surveillance data. We can observe that the cumulated AIDS incidence in Japan has
been growing exponentially since the AIDS surveillance system was established in May 1989. Let
C(t) be the cumulated AIDS incidence by time ¢ (years since May 1989) . Then we have

C(t) ~exp(3.893+0.359 1) (1)

where R*=0.998. Our observations strongly support that the number of newly infecteds is also
growing exponentiaily. That is, AIDS in Japan is in the exponential phase as European countries
in the late 80th.

Next we develop a method to estimate the number of HIV infecteds in the exponential phase.
Let 7 (7) be the force of developing AIDS at disease-age (duration since infection) t, let ¢(7):
=exp(—J, 7 (6)d o) be the survival functionand let @ be the proportion of newly infecteds who
eventually develop AIDS. Then the incubation distribution for infecteds is given by F(7):=a
(1—2Ct)). Let I(t) be the number of HIV infecteds at time t and let B(¢) be the number of newly
infecteds per unit yime at time ¢. Then we hve

19) FEEEs (1994), MRATOIHIC 5 5 H I VEREEROHFE L 7 b o — VEkEE ], TADRERRE], 549
#4 % 23-33.
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If we assume that the epidemic is in the exponential phase, that is, B(t) =B(0)¢", and the infected

population is closed, it is easily shown that
L /r
10=[— (;‘r N -1]co @

where £ denotes the crude rate of developing AIDS given by

. fo”e;"”_fr(oah(a)da (5)
Sile U(o)do

In order to estimate the number of HIV infecteds in Japan, we assumed that £( 7 ) is given by
some Weibul distributions with different average incubation period (8.5 years [model 1], 9 years
[(model ] and 10 years [model M ]) or by a long-logistic distribution (model 1V, its average
incubation period is 11 years). Using the above estimation formula (4) and assumed survival
functions, we conclude that the number of infected individuals is about from 10 times (model
I) to 17 times (model IV) as much as the size of cumulated AIDS incidence in Japan. This means
that the number of HIV infecteds (excluding about 1800 cases infected by contaminated blood
products) at the end of June 1994 in Japan is estimated to be about from 3200 to 5200. However
even if the report of AIDS incidence is complete, this estimate would be an underestimate, since it
does not take into account infected short-term stayers who emigrate to home countries before
developing AIDS in Japan and the average incubation period could be longer.

Thirdly if we assume that infected individuals are diagnosed as HIV positives with a constant
rate, it is proved that the disease-age structure of reported HIV infecteds is ageing in compare
with that of total HIV infecteds. Then the crude rate of developing AIDS for the reported HIV
infected individuals would be very different from the crude rate of developing ATDS in all of
infecteds. As a result, it follows that the proportion of reports of HIV infection to the unknown
total HIV infection cannot be estimated as the proportion of the reported AIDS cases who develop
AIDS after diagnosed as HIV positives to the total AIDS cases.

Finally we formulate the Lotka’s integral equation for HIV infecteds and calculate the basic
reproduction ratio R, for the HIV infection. We show that if the basic reproduction ratio of the
reported HIV infecteds becomes zero, the subcritical condition Ro<1 could be attained by making
the rate of diagnosis larger than the Malthusian parameter of the HIV infecteds.



