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Prediction of HIV and AIDS Incidence Using a Back-calculation Model in Korea
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Division of Epidemiologic Investigation, Department of Infectious Disease Control, National Institute of Health, Korea,
Department of Mathematics and Statistics, Inha University®
Objective : To estimate the status of HIV infection and AIDS  distribution. The projected AIDS incidence in 1997 was 16~25 in
incidence using a back-caiculation model in Korea. Weibull distribution and 13~26 in Gamma distribution.
Methods : Back-calculation is a method for estimating the past Conclusions : The estimated cumulative HIV infections from 1991
infection rate using AIDS incidence data. The method has been useful  to 1996 were 1.4~4.0 times more than notified cumulative HIV
for obtaining short-term projections of AIDS incidence and estimating  infections. Additionally, the projected AIDS incidence in 1997 was less
previous HIV prevalence. If the density of the incubation periods is  than the notified AIDS cases. The reason for this underestimation
known, together with the AIDS incidence, we can estimate historical  derives from the very low level of HIV prevalence in Korea. Further
HIV infections and forecast AIDS incidence in any time period up o research is required for the distribution of the incubation periad of HIV
time t. In this paper, we estimated the number of HIV infections and  infection in Korea, particularly for the effects of combination treatments.
AIDS incidence according to the distribution of various incubation Korean J Prev Med 2002;35(1):65-71
periods
Results : The cumulative numbers of HIV infection from 1991 to  Key Words: Back-calculation, Incubation period distribution, Infection
1996 were 708~1,426 in Weibull distribution and 918~1,980 in Gamma rate, Poisson regression J
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Table 1. Median of each incubation period distribution

Incubation Median Incubation Median
distribution (year) distribution (year)
Weibull(2.0,7.3) 5.84 2,019 8.84
Weibull(2.0, 7.5) 6.25 I'(2,0.15) 10.53
Weibull(2.0, 7.6) 6.33 I'2.0.14) 12
Weibull(1.9, 10) 8.25 I'2.012) 14
Weibull(1.9, 12) 9.9
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Figure 3. Incubation distribution by Weibull distribution.
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Figure 4. Incubation distribution by Gamma distribution.
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Table 2. Estimated regression coefficients in Weibull distribution

g:;‘:;itt'gr‘] Weibull Weibull  Weibull Weibull  Weibull

Rogression (20,7.3) (20,75 (20,76) (1.9,10) (1.9,12)
coefficients

3 61 55 66 9% 135

g 3 2 1 10 6

g 292 306 313 415 572

"8, : Number of new HIV infection in 1991~1992
B, : Number of new HIV infection in 1993~1994
™8, : Number of new HIV infection in 1995~1996

AUWARE F45te] & 23} 3] A5
Table 3. Estimated regression coefficients in Gamma distribution

7) EEE Ao} wjalste] Wttt A}

Incubation
distibution | [7(20,73) I'(20,76) I'(19,10) I'(1.9,12)
Regression
coefficients
B 78 120 136 180
B 38 38 35 34
g 343 517 584 772

" B, : Number of new HIV infection in 1991~1992
"8, : Number of new HIV infection in 1993~1994
"B, : Number of new HIV infection in 1995~1996

Table 4. Estimated new HIV infections from 1991 to 1996 and estimated new
AIDS cases at 1997 by incubation distribution

Estimated new HIV infections

Incubation distribution New AIDS cases at 1997
from 1991 to 1996
Weibull(2.0, 7.3) 708 16
Weibull(2.0, 7.5) 726 16
Weibull(2.0, 7.6) 760 17
Weibull(1.9, 10) 1042 22
Weibull(1.9, 12) 1426 25
I'(2,0.19) 918 13
1'(2,0.15) 1350 26
I'2.014% 1516 18
I'(2.0.12) 1980 21
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