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Herpes zoster and the stage and prognosis of
HIV-1 infection

Anna McNulty, Y Li, Ulrike Radtke, J Kaldor, R Rohrsheim, D A Cooper, B Donovan

Objectives: To examine the incidence of herpes zoster in HIV-1 infection. To assess the prog-
nostic significance of the occurrence of herpes zoster and progression to AIDS or death.
Design and methods: 146 homosexually active men with known times of HIV-1 seroconversion
were identified through the Sydney AIDS Prospective Study and the clinic records of a private
medical practice with large caseload of HIV infected homosexual men. Medical records were
reviewed for a history of herpes zoster, CD4+ lymphocyte counts, and HIV-1 disease status.
Cox's proportional hazards model was used to determine whether herpes zoster predicted pro-
gression to AIDS or death.
Results: After a mean follow up of 54 months, 30 men (20%) had an episode ofherpes zoster and
three of these men had one recurrence. The overall incidence of herpes zoster was 44-4 episodes
per 1000 person years (95% CI 30 0-63 5). Herpes zoster was not found to be a marker of dete-
riorating immune function as measured by CD4+ lymphocyte counts. CD4+ counts did not dif-
fer significantly between those with and without zoster at 1 year (551 v 572 x 106/1, p = 0 79),
2 years (451 v 557, p = 0- 11), and 3 years (424 v 481, p = 0.50) following HIV-1 seroconver-
sion. There was no statistically significant difference in progression to AIDS (RR = 1-89, 95% CI
0.80-4.46, p = 0.15) or death (RR = 0.90, 95% CI 0-31-2-65, p = 0 85) from HIV-1 sero-
conversion in those who did and those who did not develop herpes zoster.
Conclusion: The incidence of herpes zoster was consistent with the findings of other studies.
There was no association between the occurrence of herpes zoster and progression of HIV-1
disease.
(Genitourin Med 1997;73:467-470)
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Introduction
Herpes zoster is primarily a disease of the
elderly, manifesting in the sixth and seventh
decades of life.' 2 Herpes zoster is also known
to be associated with immunosuppression.26
Early in the 1980s it was noted that herpes
zoster was more common in people at high
risk of developing AIDS.7 12 Following the dis-
covery of human immunodeficiency virus type
1 (HIV-1), further studies confirmed the asso-
ciation between herpes zoster and HIV-1
infection. 1316
The precise relation between herpes zoster

and the natural history of HIV infection
remains unclear. While in some studies herpes
zoster has been described as occurring early in
the course of HIV disease,3 15-18 others have
found that it correlates with a later stage'4 19
and two studies found no association between
the incidence of herpes zoster and the duration
of HIV infection.202'

The prognostic significance of the occur-
rence of herpes zoster in HIV-1 infection has
also been debated. It has been associated with a
more rapid progression to AIDS in some stud-
ies'8 22 while others have found no such associ-
ation.'92023 One study found that a first
episode of herpes zoster that occurs with
advanced HIV-1 infection is associated with
an improved prognosis.24

In a cohort of homosexual men with known
dates of seroconversion to HIV- 1 we examined
the relation between herpes zoster and dura-
tion of HIV-1 infection and assessed the prog-

nostic significance of the occurrence of herpes
zoster for the progression to AIDS and death.

Methods
STUDY POPULATION
Study subjects were homosexual men with
known dates of seroconversion to HIV-1.
They were drawn from two sources: the
Sydney AIDS Prospective Study (SAPS) and
Taylor Square Private Clinic (TSPC), a med-
ical practice providing primary care and sexu-
ally transmissible diseases (STD) services in
central Sydney. The SAPS was a cohort study
of the behavioural, clinical, immunological,
and virological factors associated with the inci-
dence, prevalence, and natural history of HIV-
1 infection in homosexual and bisexual men.
Between February 1984 and January 1985, a
total 1074 men were enrolled into the SAPS.25
All SAPS subjects who seroconverted between
1984 and 1990, as defined by a positive HIV-1
antibody test following a documented negative
HIV-1 antibody test, were eligible for inclu-
sion in the present study.

Estimated time of seroconversion was taken
as the midpoint between the negative and first
positive HIV antibody tests. From TSPC
records, all homosexual or bisexual male
patients of the clinic were identified who first
attended between 1984 and 1992 and fulfilled
the same definition of HIV-1 seroconversion
as SAPS subjects. Only subjects who had a

minimum of 6 months' follow up from the
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time of the first positive HIV antibody test
were analysed.

AIDS was defined according to the 1987
revised definition of the Centers for Disease
Control (CDC).26 Follow up of each case was
until the end of 1992. Lost to follow up was
defined as those subjects who had not been
seen 1 year after their last visit and were not
known to be dead.

DATA COLLECTION
For each study subject, medical records were
reviewed to obtain information on diagnoses
of herpes zoster; date of starting antiretroviral
therapy with zidovudine, CD4+ and CD8+
lymphocyte percentages and absolute counts
within 3 months of 1, 2, and 3 years after sero-
conversion. Dates of AIDS and death were
also recorded if either of these events had
occurred. For subjects not reported as having
died, the date of last contact was recorded.

Subjects enrolled in the SAPS were asked
to undergo 6 monthly assessments which
included a self administered questionnaire,
physical examination by their medical practi-
tioner, and immunological tests. From 1987,
the SAPS questionnaire sought information on
the occurrence of herpes zoster. The SAPS
questionnaires were reviewed for the current
study. Further information on herpes zoster
was sought from medical practitioners who
had originally recruited SAPS subjects in
whom HIV seroconversion was subsequently
documented.

LABORATORY TESTS
Before 1986, sera were screened for antibody
to HIV-1 by enzyme linked immunosorbent
assay (ELISA) produced by Electro-
Nucleonics Inc, Columbia USA, or Abbott
Laboratories, North Chicago, USA. Reactive
samples were retested with the ENI assay
incorporating the H9 exclusionary test, and
with an immunofluorescence assay.
From 1986 to 1992 the screening was by

ELISA (Genetic Systems, Seattle, USA) and
Wellcozyme (Wellcome Laboratories, UK)
followed by western blot confirmation (Bio-
Rad Laboratories, Hercules, USA).

DATA ANALYSIS
We calculated the incidence of herpes zoster
per 1000 person years for each year, up to 8
years, following HIV-1 seroconversion.
Cox's proportional hazards model28 was used
to determine whether the occurrence of herpes
zoster predicted progression to AIDS or to
death, taking account of age at seroconversion;
zidovudine use, and CD4+ counts. Herpes
zoster was included as a time dependent
covariate28 taking the value "zero" before the
date of herpes zoster onset and "one" from the
date of onset until the end of follow up. The
effect of zidovudine use was analysed in the
same way. Absolute CD4+ counts were com-
pared at 12, 24, and 36 months following
HIV-1 seroconversion between those who
developed herpes zoster and those who did
not, again taking account of age at seroconver-
sion and zidovudine use by multiple regression

analysis. All p values were two tailed and type
one error was set at 5%.

Results
Between the SAPS and the TSPC records,
146 were identified as having undergone HIV-
1 seroconversion. The mean age at HIV-1
seroconversion of the 146 men in our cohort
was 32 years (SD 8 years). Data on the sero-
conversion interval were available for the
SAPS cohort. The median interval between
the last negative HIV antibody test and the
first positive HIV antibody test was 201 days.
One year after their last visit four subjects
(2.7%) were lost to follow up; 19 (13.0%) at 2
years; 33 (22.6%) at 3 years; 49 (33 6%) at 4
years; 68 (46.6%) at 5 years; 84 (57.5%) at 6
years; and 104 (71-2%) at 7 years.

INCIDENCE OF HERPES ZOSTER IN HIV-1
INFECTION
After a mean follow up of 54 months, 30 men
(20%) had an episode of herpes zoster and
three of these men (10%) had one recurrence.
The overall incidence of herpes zoster was
44-4 episodes per 1000 person years (95% CI
30 0-63.5). The incidence in the first year fol-
lowing HIV-1 seroconversion was 13-8 cases
per 1000 person years; 51.9 in year 2; 91.5 in
year 3; 59-8 in year 4; 13.4 in year 5; 17-8 in
year 6; and 60.8 in year 7. The cumulative
proportion of men developing herpes zoster in
the years following HIV-1 seroconversion cal-
culated by the Kaplan-Meier method is illus-
trated in figure 1.

HERPES ZOSTER AND THE NATURAL HISTORY
OF HIV-1 INFECTION
Of the 30 patients who developed herpes
zoster, seven (23%) had developed AIDS by
the end of the study period and five (17%) had
died. Within the group who did not develop
herpes zoster, 24 (21 %) developed AIDS dur-
ing the study period and 20 (17%) had died;
two of these 20 deaths were before an AIDS
diagnosis and in two cases data were not avail-
able. Zidovudine use was recorded in 66
(45.2%) of the cohort.

Herpes zoster was not found to be a marker
of deteriorating immune function as indicated
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Figure 1 Cumulative proportion ofHIV-1 infected men
developing herpes zoster with 95% confidence intervals.
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body response and phytohaemagglutinin
response. Veenstra et al found that those with
CD4+ counts of less than 200 had an inci-
dence of herpes zoster three times that of those
with more than 500 CD4+ cells. An explana-

Without tion for the difference in findings of Veenstra
herpes et al's study and our study may be that our
zoster study focused on those with early HIV infec-

With herpes zoster tion whereas herpes zoster may be a condition
associated with longer duration of infection. In
those with high CD 4+ counts, measures of T
cell reactivity may be a more accurate predic-

0 2 4 6 8 tor of risk of developing herpes zoster. Studies
Survival (weeks) that have described herpes zoster as occurring

either early13 15-18 or late14 in disease, have not
2 AIDSfree survivalfrom HIV-I seroconversion b
rrence of herpes zoster. been based on subjects with known times of

HIV- 1 seroconversion, and have relied on
clinical symptoms or CD4+ cell counts to esti-
mate the stage of HIV-1 disease.

)4+ and CD8+ counts. CD4+ counts Occurrence of herpes zoster was not associ-
)t differ significantly between those with ated with more rapid progression to AIDS or
rithout zoster at 1 year (551 v 572, p = death, again in agreement with three recent
2 years (451 v 557, p = 0-11), and 3 studies.'92024 Veenstra et als study'9 found an
(424 v 481, p = 0.50) following HIV-1 association with more rapid disease progres-
mnversion. There was no significant dif- sion and a first episode of herpes zoster how-
.e in CD8+ counts between those with ever this was not significant after controlling
ithout zoster at 1 year (951 v 948, p = for CD4+ count.
,2 years (984 v 986, p = 0.99), and 3 There are a number of limitations to our
(1052 v 1007, p = 0 78) following HIV- study. A substantial number of subjects were
)conversion. CD4+ and CD8+ counts lost to follow up or had incomplete outcome
available for 77 (52X7% ) of the cohort at data. This may have produced a selection bias.
, 84 (57.5%) at 2 years, and 72 (49.3%) It is possible that those with an early clinical
cars. manifestation of immune deficiency such as
5gression to AIDS from HIV-1 serocon- herpes zoster, were more likely to attend for
n was more rapid in those who devel- follow up. Other potential sources of bias
herpes zoster, but not significantly so include the reduced sensitivity of early HIV
= 1.89, 95% CI 0.80-4-46, p = 0.15). antibody tests compared with currently avail-
association between herpes zoster and able tests. However, all seroconverters identi-
ession from HIV-1 seroconversion to fied before 1986 had their sera retested by
was weaker, RR = 0.90 (95% CI ELISA to HIV-1. The assumption that HIV

2 65, p = 0 85). The AIDS free survival seroconversion occurred at the mid point
from HIV-1 seroconversion, in people between the last HIV antibody negative test
lid and did not develop herpes zoster, is and the first HIV antibody positive test may
i in figure 2. not be valid. However, 71 % of the serocon-

verters identified had an interval of less than 2
years between tests.

ission The lack of association between the degree
21% cumulative incidence of herpes of immune suppression as determined by
after a mean of 54 months of follow up CD4+ and CD8+ cell counts and the occur-

ted in our HIV-1 seroincident group is rence of herpes zoster raises the interesting
arable to the rate of 21% after 50 question of the pathophysiological process by
hs' follow up reported in a United States which herpes zoster is associated with HIV-1
.24 On the other hand, the incidence rate infection. A decrease in cellular immunity has
*4 herpes zoster cases per 1000 person been thought to be responsible for the reacti-
was higher than in a previous study in vation of varicella zoster virus.6 A recent study
Jnited States20 which reported an inci- of herpes zoster in HIV infection'9 noted an
rate of 29-4 and another study in France association with decreasing CD4+ counts and
ted a rate of 34.5,21 but it was lower than herpes zoster incidence but also noted that a
Int report from the Netherlands with a decrease in T cell reactivity was an indepen-
,f 51.5 cases per 1000 person years.'9 The dent predictor for herpes zoster.
recurrence rate of herpes zoster was simi- The occurrence of herpes zoster has been
that reported by others.'5 21 24 used as a clinical end point to evaluate the effi-
nsistent with other studies,2021 this inves- cacy of early zidovudine therapy.29 Better
)n did not find any association between understanding of the relation between the
xcurrence of herpes zoster and the stage prognosis of HIV-1 infection and the appear-
V-1 infection as measured by CD4+ cell ance of herpes zoster could assist in the man-
:. However, a recent study'9 noted that agement of HIV-1 infection.
Lcidence of herpes zoster increased with
ases in CD4+ cell count and T cell reac-
as measured by CD3 monoclonal anti-
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