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Projections of the Number of Persons
| Diagnosed with AIDS and the Number of
| Immunosuppressed HIV-Infected
| Persons—United States, 1992-1994

| Summary

This report presents projections of the number of persons who will initially be
diagnosed with a condition included in the 1987 surveillance definition for ac-
quired immunodeficiency syndrome (AIDS) in the United States during the
period 1992-1994. The report also presents estimates and projections of the
prevalence of persons infected with the human immunodeficiency virus (HIV)
who have CD4+ T-lymphocyte (T-cell) counts <200fiL and who have not been
diagnosed with a condition listed in the 1987 AIDS surveillance definition. These
estimates and projections are used to predict the effect of expanding the AIDS
surveillance definition to include all HIV-infected persons with a CD4+ T-cell
count <200/1L.

Approximately 58,000 persons were diagnosed with AIDS* in the United
States during 1991. During the period 1992-1994, the number of persons newly
diagnosed with AIDS is expected to increase by at most a few percent annually,
with approximately 60,000-70,000 persons diagnosed per year. Although AIDS
diagnoses among homosexual and bisexual men' and among injecting drug us-
ers are projected to reach a plateau during this period, the number of AIDS
diagnoses among persons whose HIV infection is attributed to heterosexual
transmission of HIV is likely to continue to increase through 1994. The number of
living persons who have been diagnosed with AIDS is expected to increase from
approximately 90,000 in January 1992 to approximately 120,000 in January
1995. There is, however, considerable uncertainty in these projections. For ex-
ample, the plausible range for the number of persons initially diagnosed with
AIDS in 1994 is 43,000-93,000.

CDC estimates that, as of January 1992, 115,000-170,000 U.S. residents had
severe immunosuppression (a CD4+ T-cell count <200 cellsfiL without a diagno-
sis of AIDS in an HIV-infected person). Only about 50,000 of these persons were
receiving medical care for HIV-related conditions and were known to have a
CD4+ T-cell count <200 cellsfiL. The number of persons with severe immuno-
suppression is expected to increase to 130,000-205,000 by January 1995, with
the actual number more likely to be in the lower half of this range than the upper
half. The expanded AIDS surveillance definition, which includes severe immuno-
suppression, is predicted to result in an increase of approximately 75% in the
number of persons reported during 1993, but an increase of <20% in 1994 com-

*#n this ds?cument, the term “AIDS” refers to conditions meeting the 1987 surveillance definition

or AIDS.

tThis category includes men who have sex with men who do not identify themselves as
homosexual or bisexual.
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pared with the number of persons who would have been reported had the defi-
nition not been changed.

The projections made in this report demonstrate that the number of U.S. resi-
dents with HiV-related morbidity is unlikely to decrease, and in fact is likely to
increase, over the first half of the 1990s.

INTRODUCTION

Surveillance for acquired immunodeficiency syndrome (AIDS) is the basis for
monitoring severe human immunodeficiency virus (HIV)-related disease in the United
States and for projecting trends in morbidity and mortality due to HIV infection. AIDS
surveillance data were used in 1986 (1), in 1988 (2), and most recently in 1990 (3) to
project the number of persons who will be diagnosed with conditions meeting the
AIDS surveillance definition (4). This report contains similar projections for persons
who will be diagnosed with AIDS during the period 1992-1994. The statistical methods
are described in reference 5, Section A.*

This report also contains projections of the number of HIV-infected persons with
CD4+ T-cell counts <200 cells/uL who have not been diagnosed with AIDS. CDC revised
the AIDS surveillance definition in 1987 to incorporate new information about serious
morbidity due to HIV infection (4). Further advances in clinical knowledge have dem-
onstrated that HIV-infected persons with <200 CD4+ T cells/uL are at increased risk for
opportunistic infections (6). The U.S. Public Health Service has recommended pro-
phylaxis for the prevention of Pneumocystis carinii pneumonia (PCP) among persons
with this degree of immunosuppression. Estimates and projections of the number of
persons with CD4+ T-cell counts <200 cells/uL are therefore needed for public health
planning. The statistical methods used to make these estimates and projections are
summarized in the Appendix and described more completely in reference 5, Section B.

This report does not contain estimates of HIV seroprevalence in the United States.
The most recent U.S. Public Health Service estimate is that approximately 1,000,000
U.S. residents were infected with HIV as of late 1989, with a plausible range of
800,000-1,200,000 (3). Two of the analyses on which this report is based yield esti-
mates (rounded to the nearest 50,000) of 850,000-1,250,000 persons infected as of
April 1990 (derived from reference 7; see also reference 5, Section A6) and 500,000-
900,000 persons infected as of January 1991 (8). The differences between these
estimates result from differences in statistical methodology. Both estimates are con-
sistent with the most recent U.S. Public Health Service estimate.

In this report, “HIV infection” refers to infection with the human immunodeficiency
virus, regardless of the presence of clinical manifestations. “HIV-related disease” re-
fers to infection with the human immunodeficiency virus and the presence of clinical
manifestations associated with HIV infection (9). These manifestations include some
that are not life threatening, such as oral candidiasis and herpes zoster, as well as
more serious diseases. AIDS is any disease or condition included in the 1987 AIDS
surveillance definition (4 ). Unless stated otherwise, “therapy” means the use of ther-

*Copies of the technical report (5) containing additional information about the analyses on
which this report is based can be obtained from the CDC National AIDS Clearinghouse, PO.
Box 6003, Rockville, MD 20849-6003; telephone 800-458-5231.
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apy for HIV-related disease before the development of AIDS and includes both prophy-
lactic therapy for PCP and antiretroviral therapy. “Immunosuppression” and “severe
immunosuppression” are defined as a CD4+ T-lymphocyte count <500 and <200
cells/uL, respectively, in an HIV-infected person who has not been diagnosed with
AIDS. “Heterosexual transmission” as a mode of HIV infection includes all adults and
adolescents believed to have acquired HIV infection from heterosexual contact, with
the exception of persons born in World Health Organization Pattern Il countries* for
whom no other risk for HIV infection has been identified.

METHODS FOR PROJECTING THE NUMBER OF PERSONS
DIAGNOSED WITH AIDS

Projections of the number of HIV-infected adults and adolescents who will be diag-
nosed with AIDS in each year during the period 1992-1994 were derived from
back-calculation (70 ). Back-calculation is based on two types of data: a) the number of
persons diagnosed with AIDS per month or calendar quarter, estimated from AIDS
surveillance data, and b) the probability distribution of the incubation period (the time
from HIV infection to diagnosis of AIDS), estimated from cohort studies. On the basis
of these data, back-calculation estimates the number of persons infected with HIV dur-
ing each month or calendar quarter necessary to account for the number of persons
who have been diagnosed with AIDS over these same periods. The number of persons
who will be diagnosed with AIDS in the future is then projected from the estimated HIV
epidemic curve and the incubation period distribution.

Projections based on back-calculation methods were made separately for the four
maijor exposure groups of adults and adolescents: a) homosexual/bisexual men', b)
homosexual/bisexual men who are also injecting drug users (IDUs), c) female IDUs
and other male IDUs, and d) persons with HIV infection attributed to heterosexual
transmission. Projections for the remaining 4%-5% of adults and adolescents, for chil-
dren infected through blood products, and for groups defined by sex and by
race/ethnicity were based on extrapolation models. Projections for children infected
perinatally were made by estimating both the number infected during each calendar
quarter and the incubation period distribution from AIDS surveillance data.

The projections in this report are derived from three analyses, provided by Ron
Brookmeyer, Ph.D., Johns Hopkins University (7); Robert H. Byers, Ph.D., CDC (11);
and Philip S. Rosenberg, Ph.D., Mitchell H. Gail, M.D., Ph.D., and Raymond J. Carroll,
Ph.D., National Cancer Institute (8). The results are summarized as ranges. For each
year (1992-1994), the lower and upper bounds for the projections are the minimum
and maximum projections, respectively, including estimates of uncertainty, from the
three models (see reference 5, Section A).

*These are countries in sub-Saharan Africa and in the Caribbean where a) most reported cases
occur as a result of heterosexual transmission, b) the male-to-female ratio of cases is approxi-
mately 1:1, and c) injecting drug use and homosexual transmission occur at low levels.

tThis category includes men who have sex with men but who do not identify themselves as
homosexual or bisexual.
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Projecting the Incidence of AIDS

The first type of data used in the back-calculation models was the estimated num-
ber of persons diagnosed with AIDS per calendar quarter through December 1990.
These estimates included adjustments for the following three factors.

a) Estimated delays in reporting diagnoses to CDC. Reporting delays were esti-
mated from the difference between date of report and date of AIDS diagnosis for
persons reported to AIDS surveillance through March 1991. The adjustments
took into account differences in reporting delays among groups defined by
mode of transmission, race/ethnicity, geographic region, and size of metropoli-
tan statistical area of residence. It was assumed that, within each group, delays
do not change over time (see reference 5, Section A1.1). For most groups, ap-
proximately 50%, 75%, and 90% of all persons with AIDS are estimated to be
reported within 3 months, 1 year, and 2 years after diagnosis, respectively.

b) Persons with no identified risk for HIV infection. Some reported cases with no

identified risk for HIV infection were assigned to exposure groups (12 ; see also
reference 5, Section A1.2). The proportions assigned to specific groups were es-
timated from the results of interviews with persons initially reported without an
identified risk. The exposure group most affected by this procedure is persons
infected with HIV through heterosexual transmission.
Estimated completeness of reporting. Unless stated otherwise, data on the num-
ber of persons diagnosed with AIDS were also adjusted for the estimated
completeness of reporting to AIDS surveillance programs. Studies have esti-
mated that reporting was generally 85%-90% complete during the period
1986-1989 (13,74 ). For consistency with previous projections (3,15), this report
assumes an 85% level of completeness of reporting.

~—

C

Estimating the Incubation Period Distribution

The second type of data used in the back-calculation models was the estimated
incubation period distribution. Estimates of this distribution were obtained from co-
horts of adults with hemophilia (76,77) and from U.S. military personnel (18 ). Most of
these and other studies show that <5% of HIV-infected adults develop AIDS within 2
years of infection, and that, without therapy, approximately 20%-25% and 50% de-
velop AIDS within 6 and 10 years after infection, respectively. Two factors affecting the
incubation period distribution are a) therapy for HIV-related disease and b) the 1987
revision of the AIDS surveillance definition.

a) Therapy. Each model incorporates an estimated effect of therapy on the incuba-
tion period. These effects were estimated from clinical trials of zidovudine
(19,20) and cohort studies of homosexual/bisexual men (21,22). In some clinical
trials, persons treated with zidovudine also received PCP prophylaxis. In the co-
hort studies, nearly all persons receiving PCP prophylaxis were receiving
zidovudine. The estimated effect of therapy on the incubation period therefore
includes the effect of both PCP prophylaxis and zidovudine treatment.

In each model, the effect of therapy begins in 1987, and the proportion of per-
sons being treated increases thereafter. The proportions treated with zidovudine
were chosen on the basis of cohort study data (23). (See reference 5, Section A
for a summary of the data on which these estimates were based and the as-
sumptions for each model.)
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b) Revision of the 1987 AIDS surveillance definition. The back-calculation proce-
dure of Rosenberg, Gail, and Carroll explicitly models the effect of the 1987
revision of the AIDS surveillance definition, but the methods used by Brook-
meyer and Byers do not. The revision allowed for presumptive diagnoses of
some diseases in the previous definition and expanded the definition to include
additional diseases (4 ). One result of the revision is that some patients probably
met the AIDS case surveillance criteria earlier in their illness, thereby shortening
their apparent incubation period. The revision may have had less effect on the
incubation period distribution than did therapy among homosexual/bisexual
men who are not IDUs (5, Section A1.3).

PROJECTIONS OF THE NUMBER OF PERSONS DIAGNOSED
WITH AIDS

Persons Diagnosed with AIDS, All Cases
The annual number of persons diagnosed with AIDS continues to increase in the
United States (Figure 1). According to the current projections, the rate at which AIDS
incidence increases will continue to slow, and incidence may reach a plateau by 1994.
CDC currently estimates that the number of persons diagnosed with AIDS in the
United States increased by approximately 10% from 1989 to 1990 and from 1990 to

FIGURE 1. Number of persons diagnosed with acquired immunodeficiency syndrome
(AIDS), by calendar quarter* of AIDS diagnosis — United States, 1984-1991%
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e = All cases
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*For each calendar quarter, the smoothed value is a weighted average centered at the date,
with the weights taken from a gaussian probability distribution with a standard deviation of
0.37 years.

TData are adjusted for delays in reporting but not for incomplete reporting.
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1991 (Table 1; as a result of reporting delays, the latter increase is greater than the 5%
increase in cases reported during 1991, compared with cases reported during 1990
[24]). Based on the number of persons with AIDS who were reported through Septem-
ber 1992, CDC estimates that approximately 40,300, 43,700, and 49,000 persons
diagnosed with AIDS during 1989, 1990, and 1991, respectively, eventually will be re-
ported to the surveillance system and that approximately 25,000 persons diagnosed
during the first half of 1992 eventually will be reported.

The results from the back-calculation models include a wide range of projected an-
nual AIDS incidence during the period 1992-1994 (Table 1), but all three analyses show
indications of a slowing in the rate of increase. First, although the upper bounds for
these projections increase steadily, the lower bounds decrease slowly. In addition, the
current upper and lower bounds for incidence during 1992 and 1993 are approxi-
mately 10,000 persons per year lower than the corresponding bounds for the
projections made in 1990. Furthermore, the point estimates from the back-calculation
analyses indicate that annual AIDS incidence will reach a plateau by 1994 (45,000~
60,000 persons reported to AIDS surveillance [see Appendix, Table A1], which
corresponds to 50,000-70,000 persons diagnosed).

Past annual increases in the number of persons diagnosed with AIDS will result in
an increasing prevalence of these persons. The number of living U.S. residents who

TABLE 1. Projected numbers* of persons diagnosed with acquired immunodeficiency
syndrome (AIDS),! of living persons previously diagnosed with AIDS, and of deaths
among persons previously diagnosed with AIDS—United States, 1989-1994

Year New diagnoses® Living' Deaths
Current estimates and projections
1989 48,000 96,000 32,000
1990 52,000 116,000 39,000
1991** 58,000 135,000 45,000
19921t 47,000-77,000 140,000-168,000 47,000-55,000
1993 47,000-85,000 139,000-200,000 47,000-66,000
1994 43,000-93,000 134,000-228,000 45,000-75,000
Cumulative total
through 199455 415,000-535,000 — 330,000-385,000
1990 projections (3)

1990 52,000-57,000 111,000-122,000 37,000-42,000
1991 56,000-71,000 127,000-153,000 43,000-52,000
1992 58,000-85,000 139,000-188,000 49,000-64,000
1993 61,000-98,000 151,000-225,000 53,000-76,000

*Projections are adjusted for unreported diagnoses of AIDS by adding 18% to estimates and
projections obtained from reported cases (corresponding to 85% of all diagnosed persons
being reported: 1/0.85=1.18) and rounded to the nearest 1,000.

tAIDS cases meeting the 1987 AIDS surveillance definition (4).

SNumber of persons diagnosed with AIDS in that year.

fNumber of persons who have been diagnosed with AIDS and who were still alive at some
time during that year.

**Estimates of persons diagnosed with AIDS during 1989-1991 are persons reported through
September 1992, adjusted for estimated reporting delays. Estimates of deaths during the
years 1989-1991 were based on estimates of past AIDS incidence and the survival time from
AIDS diagnosis to death (see 5, Section A5).

ttBased on cases reported through September 1992, CDC estimates that approximately 30,000
cases were diagnosed during the first half of 1992.

$5Rounded to the nearest 5,000. Includes an estimated 122,000 persons diagnosed through
1988 and 71,000 deaths through 1988 among persons diagnosed with AIDS.
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have ever been diagnosed with AIDS is expected to increase from approximately
90,000 in January 1992 to approximately 120,000 in January 1995 (see p. 17). There
will be 135,000-230,000 persons who have ever been diagnosed with AIDS alive at
some time during 1994 (Table 1).

Approximately 45,000 persons with AIDS died during 1991 (Table 1). Although each
lower bound for the annual number of deaths during the period 1992-1994 is also
approximately 45,000, the upper bounds increase by approximately 10,000 per year.
Therefore, annual mortality among persons diagnosed with AIDS will likely increase
during the period 1992-1994.

Persons Diagnosed with AIDS, by Mode of Transmission

The number of persons diagnosed with AIDS continued to increase through 1991
among homosexual/bisexual men who are not IDUs, among IDUs who are not homo-
sexual/bisexual men, and among persons infected with HIV through heterosexual
transmission; the number appears to have reached a plateau, however, among homo-
sexual/bisexual men who are IDUs (Figures 2 and 3; Table 2). From 1990 to 1991, the
number of persons initially diagnosed with AIDS increased by approximately 3,200
among homosexual/bisexual men who are not IDUs, by 1,600 among IDUs who are
not homosexual/bisexual men, and by 1,100 among persons infected with HIV

FIGURE 2. Number of persons diagnosed with acquired immunodeficiency syndrome
(AIDS), bysrisk group* and calendar quarter’ of AIDS diagnosis — United States,
1984-1991

¢ = Homosexual/bisexual °,.°
men'who are not IDUs
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Quarter and Year of Diagnosis

*Some reported persons with no identified risk for human immunodefiency virus infection were
assigned to each of these groups (5, Section A1.2).

TFor each calendar quarter, the smoothed value is a weighted average centered at that date,
with the weights taken from a gaussian probability distribution with a standard deviation of
0.37 years.

SData are adjusted for delays in reporting but not for incomplete reporting.

IThis category includes men who have sex with men who do not identify themselves as
homosexiial aor hicexiial
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through heterosexual transmission. The percentage increase was much greater, how-
ever, for persons infected through heterosexual transmission (28%) than for the other
two groups (11%-12%). These estimates include some persons currently without an
identified risk for HIV infection (see p. 4). Excluding persons without an identifiable
risk, AIDS cases among persons infected through heterosexual transmission in-
creased by 23% from 1990 to 1991.

Projections for the period 1992-1994 suggest qualitatively different trends for dif-
ferent risk groups (Table 2). The projections suggest that the annual number of AIDS
cases among homosexual/bisexual men who are not IDUs and among IDUs who are
not homosexual/bisexual men will increase relatively slowly. For both groups, the
lower bounds for the projections decrease and the upper bounds increase by at most
10% per year. For each back-calculation analysis, the point estimates for both groups
reach plateaus by the end of 1994, whereas the point estimates for homosexual/bisex-
ual men who are IDUs decrease (see Appendix, Table A2).

Among all homosexual/bisexual men and among IDUs who are not homosexual/bi-
sexual men, the upper bound of the plausible range for 1992 is at least 35% higher
than the number of persons diagnosed with AIDS during 1991. Because the incidence
of AIDS in these three groups has increased by <10% per year recently (Table 2), it is

FIGURE 3. Number of persons diagnosed with acquired immunodeficiency syndrome
(AIDS), by mode of transmission* and calendar quarter' of AIDS diagnosis — United
States, 1984-1991%
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* = Heterosexual transmission .
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*Some reported persons with no identified risk for human immunodeficiency virus infection
were assigned to each of these groups (5, Section A1.2).

tFor each calendar quarter, the smoothed value is a weighted average centered at that date,
with the weights taken from a gaussian probability distribution with a standard deviation of
0.37 years.

SData are adjusted for delays in reporting but not for incomplete reporting.

1This category includes men who have sex with men who do not identify themselves as
homosexual or bisexual.
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