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n INTRODUCTION

T
he recent introduction of higly active anti-
retroviral therapy (HAART) has been re-
sponsible for revolutionary changes in the

natural history of HIV disease, leading to im-
munological restoration and a consequent, dra-
matic drop in AIDS-related morbidity and mor-
tality [1-8].
The aim of our study was to assess the epidemi-
ological, clinical, and immunological features of
patients who developed a primary AIDS-defin-
ing illness during the HAART era, and compare
them to those observed before the introduction
of HAART.

n METHODS

In a case-control study, the epidemiological,
clinical, and laboratory characteristics of 72
consecutive patients with a diagnosis of AIDS

made from 1997 to 1999, were compared (in a
1:2 mode) with those of 144 subjects randomly
selected from 436 AIDS patients diagnosed
from 1985 until 1995. AIDS patients first ob-
served during 1996 (i.e. the year of initial in-
troduction of HAART), were excluded from the
study.
Statistical evaluation was carried out with Stu-
dent t test, Mantel-Haenszel chi-square test, or
Fisher exact test (where applicable), with signif-
icance levels placed at p<.05.

n RESULTS

Five hundred and ninety-six overall cases of full-
blown AIDS have been notified by our tertiary
care clinical centre from 1985 to 1999.
An impressive drop in diagnoses of AIDS was
seen shortly after the introduction of HAART
(occurred during mid-1996), with only 38, 21,
and 13 cases per ~1000 patients-year observed in
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Table 1 - Epidemiological and immunological features of patients with newly diagnosed AIDS, in the two pe-
riods considered.

Year period Gender Mean CD4+ lymphocyte Mean age Type of exposure
(total patients) (males/females) count (cells/µL±SD) (years±SD) (IVDA*/MSM+/heterosexuals)

1997-1999 (n=72) 48/24 86.8±99.4 39.8±8.3 34/13/25
1985-1995 (n=144) 105/39 72.1±93.7 34.6±7.7 89/36/19

*i.v. drug abuse
+men who had sex with men
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1997, 1998, and 1999 respectively, compared to
a mean frequency exceeding 60 cases per ~1000
patients-year, demonstrated during the imme-
diately preceding years (1991 to 1995).
A clear tendency towards an increased incidence
of the female gender among newly diagnosed
AIDS patients was observed in 1997-1999, as op-
posed to 1985-1995 (33.3% versus 27.1%), togeth-
er with a rise in mean CD4+ lymphocyte count
at the time of diagnosis, while the increase in
mean patient age over time tested highly signif-
icant (p<.0001) (Table 1).
When considering the type of exposure to HIV
infection, i.v. drug abuse (IVDA) became sig-
nificantly less important in the HAART era
(p<.05), while heterosexual transmission in-
creased notably (34.7% of cases in the HAART
era, versus 13.2% in the preHAART period;
p<.0003) (Table 1).
When considering the distribution of AIDS-
defining disorders, although low absolute fig-
ures did not allow to reach statistical significance
in paired comparisons, during the HAART era
an evident tendency to a reduction of Cy-
tomegalovirus disease, cryptococcosis, my-
cobacteriosis, cryptosporidiosis, and HIV en-

cephalopathy was observed, while a relative in-
crease in pneumocystosis, esophageal candidia-
sis, wasting syndrome, tuberculosis, and non-
Hodgkin’s lymphoma was concurrently found;
neurotoxoplasmosis and Kaposi’s sarcoma
showed a substantially stable incidence over
time (Table 2).
However, while Pneumocystis carinii pneumo-
nia, Candida esophagitis, neurotoxoplasmosis,
and Kaposi’s sarcoma represented the four most
frequent AIDS-related events in both study pe-
riods, Cytomegalovirus disease, HIV en-
cephalopathy, cryptococcosis, and mycobacte-
riosis (which ranked fifth to eighth in frequen-
cy during the pre-HAART era), virtually disap-
peared after the introduction of HAART (28 ver-
sus 4 overall cases: p<.007), together with in-
testinal cryptosporidiosis.
There was a slightly increased frequency of both
neoplasms and disorders with a predominant
HIV-related pathogenesis (encephalopathy and
wasting syndrome) during the HAART era
(16.8% and 9.2% of all AIDS-defining events
during 1997-1999), compared with 13.2% and
7.9% respectively, during the preHAART peri-
od), while a mild parallel decrease was ob-

Table 2 - AIDS-defining events and mean CD4+ lymphocyte count at diagnosis, in the two time periods consi-
dered.

AIDS-defining diseases HAART era PreHAART era
(76 diseases in 72 patients) (151 diseases in 144 patients)

N. diseases Mean CD4+ count N. diseases Mean CD4+ count
(%) (cells/µL±SD) (%) (cells/µL±SD)

Pneumocystis carinii pneumonia 22 (28.9) 62.4±72.1 40 (26.5) 58.6±49.0

Esophageal candidiasis 16 (21.0) 129.9±98.1 21 (13.9) 71.3±62.6

Neurotoxoplasmosis 9 (11.8) 75.6±39.2 17 (11.3) 79.9±62.1

Kaposi’s sarcoma 7 (9.2) 133.3±68.3 15 (9.9) 98.1±101.3

Wasting syndrome 5 (6.6) 121.2±54.0 5 (3.3) 38.4±41.1

Tuberculosis
(pulmonary or disseminated disease) 5 (6.6) 289.3±71.2 3 (2.0) 148.2±51.4

Non-Hodgkin’s lymphoma or primary
CNS lymphoma 4 (5.3) 125.9±71.2 5 (3.3) 116.3±41.1

HIV encephalopathy
(AIDS-dementia complex) 2 (2.6) 102.0±29.7 7 (4.6) 81.1±45.9

Disseminated mycobacteriosis 1 (1.3) 78 5 (3.3) 62.4±50.5

Cytomegalovirus
(retinitis or disseminated disease) 1 (1.3) 48 10 (6.6) 77.3±100.2

Extrapulmonary cryptococcosis 0 (-) - 6 (4.0) 25.2±19.4

Cryptosporidiosis 0 (-) - 4 (2.7) 38.3±10.2

Other AIDS-defining disorders 4 (5.3) 73.3±101.1 13 (8.6) 55.3±48.9
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served among opportunistic infections, as a
whole. A considerable trend to increased mean
CD4+ lymphocyte count at diagnosis was found
during the HAART era for all AIDS-related ill-
nesses considered (with the sole exception of
neurotoxoplasmosis).
However, due to small patient samples, the in-
crease in underlying mean CD4+ cell count dur-
ing the last three years tested statistically sig-
nificant only for Candida esophagitis (p<.04),
wasting syndrome (p<.03), and tuberculosis
(p<.03) (Table 2).
Notably, only 7 of the 72 patients who devel-
oped AIDS since 1997 (9.7%), were effectively
treated with HAART since at least three months
prior to diagnosis of full-blown disease. In fact,
in the remaining 65 cases HIV infection was de-
tected concurrently with an AIDS-defining
event in subjects who were unaware of their
condition (40 cases), or HAART was refused or
carried out with poor adherence (25 patients out
of 65).

n DISCUSSION

Relevant changes have occurred in the epidemi-
ological, immunological, and clinical scenario of
HIV infection and AIDS during recent years,
mainly after the widespread introduction of
HAART in current clinical practice. Although a
60-90% decline in the absolute incidence per
HIV-infected patient-year of multiple AIDS-
defining events (such as Cytomegalovirus re-
tinitis, disseminated mycobacteriosis, pneumo-
cystosis, Kaposi’s sarcoma, esophageal candidi-
asis, cryptosporidiosis, and cryptococcosis), has
been demonstrated in recent cohort studies [1-3,
8, 9], the distribution of primary AIDS-associat-
ed opportunistic events seems to show more lim-
ited modifications after the large-scale adminis-
tration of HAART, occurred in industrialized
countries since mid-1996. In fact, early studies
done during the first months after the introduc-
tion of HAART did not disclose significant
changes in the spectrum and proportion of
AIDS-defining illnesses, compared with years
1994 and 1995 [1, 3-5].
According to our experience carried out on cas-
es of AIDS diagnosed after at least six month
since the steady introduction of HAART in our
practice, an increased incidence among women,
a higher mean age of patients, a greater role of
heterosexual transmission compared with i.v.
drug addiction, and a rise in underlying CD4+

lymphocyte count were pointed out, as com-
pared to the pre-HAART era.
During the HAART period, we also observed
appreciable modifications of the spectrum of
AIDS-associated illnesses, characterized by an
absolute and proportional drop in Cy-
tomegalovirosis, cryptococcosis, mycobacterio-
sis, cryptosporidiosis, and primary central ner-
vous system involvement by HIV, with a paral-
lel compensative increase in pneumocystosis,
esophageal candidiasis, wasting syndrome, tu-
berculosis, and non-Hodgkin’s lymphoma.
Moreover, a considerable trend towards an in-
creased mean CD4+ lymphocyte count was ob-
served for most of AIDS-defining diseases di-
agnosed in the HAART era (notably wasting
syndrome, tuberculosis, and Candida esophagi-
tis).
The improvement in T cell-mediated immuni-
ty thanks to recent combination antiretroviral
therapies, together with the implementation of
effective prophylactic strategies since the late
eighties, may have contributed to an evident
and rapid decrease in frequency of oppor-
tunistic infections usually due to very advanced
immunodeficiency [1, 3, 4, 6-11], while diseases
which are directly or indirectly associated with
HIV damage itself, AIDS-related neoplasms,
and opportunistic diseases occurring with a less
profound impairment of immune system, may
show a substantially stable or even increasing
proportional incidence among newly diag-
nosed cases of AIDS, during the HAART era
[1, 2, 8]. 
In fact, a recent survey from Australia confirmed
a proportional increase in AIDS-dementia com-
plex among AIDS-defining events in the
HAART era, despite a concurrent increase in the
median CD4+ cell count measured at the time of
diagnosis [12]; similarly, a proportional increase
in P. carinii pneumonia [4], and non-Hodgkin’s
lymphoma [13], were recently noticed. On the
other hand, Mocroft et al. [8] did not observe rel-
evant changes in the proportional occurrence of
AIDS-dementia complex and mycobacteriosis as
AIDS-defining events over a prolonged period
(1987 to 1997), while esophageal candidiasis, Cy-
tomegalovirus disease, Kaposi’s sarcoma, lym-
phoma, and P. carinii pneumonia showed a sig-
nificant absolute and relative drop in their fre-
quency.
Since early in the HAART era, AIDS-related op-
portunistic diseases were noticed to occur with
an absolute CD4+ lymphocyte count greater
than previously estimated [4, 11, 14, 15], and the
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rapid immunological recovery following
HAART has been thought possibly to unmask
sublinical or latent opportunistic infections [11,
14, 16].
Moreover, as in our experience, a recent survey
showed an increase in the mean CD4+ lympho-
cyte count at AIDS diagnosis for most of AIDS-
defining events detected during 1996 and 1997,
compared with previous years [15]; this feature
was more prominent for P. carinii pneumonia,
but was limited to AIDS cases recognized with
HIV infection more than three months before the
development of full-blown disease. However, it
remains difficult to ascertain the main reason(s)
supporting the frequently reported apparent in-
crease in mean CD4+ lymphocyte count at AIDS
diagnosis during the HAART era: possible ear-
ly improvement in T cell-mediated immunity
following the initiation of dual antiretroviral reg-
imens since 1994-1995, or a quantitative but not
yet functional response of T lymphocytes during
early HAART, or a progressive increase in the
number of HIV-infected patients surviving with
a proportionally higher CD4+ cell count, or an
increased inflammatory response to latent op-
portunistic infections, all the above-mentioned
potential causes may contribute to explain this
phenomenon, while an early and self-made

withdrawal of effective chemoprophylaxis car-
ried out by patients themselves while on
HAART, seems a less probable issue. On the oth-
er hand, a persistingly elevated plasma viral
load has proven to be an independent predictor
of the development of some AIDS-related op-
portunistic diseases, such as pneumocystosis, cy-
tomegalovirosis, and mycobacteriosis [6, 17].
However, opportunistic diseases related to a se-
vere HIV-related immunodeficiency are still fre-
quent among AIDS-defining events, since the
large majority of AIDS cases identified during
the HAART era occur in patients who are not
aware of their disease (and show an advanced
but previously unrecognized HIV infection), or
fail HAART because of poor adherence or re-
fusal of therapy [14], so that HIV infection and
AIDS are often diagnosed at nearly the same
time. Therefore, only both early detection and
aggressive treatment of HIV infection may de-
finitively improve the epidemiology of AIDS,
and continued surveillance of AIDS-related dis-
orders remains critical for the implementation
of future strategies for therapeutic and prophy-
lactic management, and optimal resource allo-
cation.

Key words: AIDS, HAART.
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Objective. To assess the features of AIDS and
AIDS-defining events during the highly active
antiretroviral therapy (HAART) era, com-
pared with those observed before the intro-
duction of HAART.
Methods. The epidemiological, clinical, and
laboratory characteristics of 72 consecutive pa-
tients with AIDS diagnosed from 1997 to 1999,
were compared to those of 144 subjects ran-
domly selected from the 436 AIDS patients di-
agnosed from 1985 to 1995, in a case-control
study.
Results. A sharp drop in AIDS notifications
was observed after the introduction of
HAART, in association with an increase in
mean patient age, and heterosexual trans-
mission of HIV infection. A tendency to re-
duced frequency of Cytomegalovirus dis-
ease, cryptococcosis, mycobacteriosis, cryp-
tosporidiosis, and HIV encephalopathy was
also noticed, with a slight proportional in-
crease in pneumocystosis, esophageal can-
didiasis, wasting syndrome, tuberculosis,
and lymphoma. Non-infectious complica-

tions showed a slightly increased frequency
during the HAART era, while a mild paral-
lel decrease in overall opportunistic infec-
tions was observed. A considerable trend to
an increased mean CD4+ lymphocyte count
at diagnosis was found during the HAART
era for most AIDS-related illnessess (signifi-
cant for Candida esophagitis, wasting syn-
drome, and tuberculosis) (p<.04). Only sev-
en of the 72 patients with AIDS recognized
since 1997 received HAART prior to diagno-
sis, while in the remaining 65 cases HIV in-
fection was detected concurrently with an
AIDS-defining event (40 cases), or HAART
was refused or carried out with poor adher-
ence (25 patients).
Conclusions. Although remarkable changes
of AIDS features occurred after the wide-
spread use of HAART, early diagnosis and
treatment of HIV infection, and careful mon-
itoring of the spectrum of AIDS-related dis-
eases are strongly warranted, in order to up-
date and plan future management strate-
gies.

SUMMARY
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Obiettivo. Valutare le caratteristiche dell’AIDS e
delle patologie diagnostiche di AIDS nell’era della
highly active antiretroviral therapy (HAART), in
confronto con quelle osservate prima dell’introdu-
zione dell’HAART.
Metodi. In uno studio caso-controllo, le caratteri-
stiche epidemiologiche, cliniche e laboratoristiche di
72 pazienti consecutivi con diagnosi di AIDS for-
mulata tra il 1997 ed il 1999, sono state confron-
tate con quelle di 144 soggetti selezionati casual-
mente tra i 436 pazienti notificati per AIDS con-
clamata nel periodo 1985-1995.
Risultati. L’introduzione dell’HAART ha deter-
minato una brusca caduta delle diagnosi di AIDS,
in associazione con un incremento dell’età media
dei pazienti, e della via eterosessuale di trasmis-
sione dell’infezione da HIV. Ad una tendenza ver-
so una minore incidenza di citomegalovirosi, crip-
tococcosi, micobatteriosi, criptosporidiosi ed ence-
falopatia da HIV, faceva riscontro un lieve incre-
mento proporzionale delle diagnosi di pneumoci-
stosi, candidosi esofagea, wasting syndrome, tu-
bercolosi e linfomi. Le complicazioni ad eziologia
non infettiva mostravano una frequenza lievemente

aumentata dopo l’avvento dell’HAART, mentre il
complesso delle infezioni opportunistiche faceva re-
gistrare una modesta riduzione d’incidenza.
Nell’era dell’HAART, si registrava un’evidente
tendenza ad un incremento della conta media dei
linfociti CD4+ al momento della diagnosi per la
maggior parte delle patologie definenti l’AIDS (ri-
sultata significativa per candidosi esofagea, wa-
sting syndrome e tubercolosi) (p<.04). Soltanto set-
te dei 72 pazienti con diagnosi di AIDS posta dal
1997 in poi erano stati trattati con HAART prima
della diagnosi, mentre nei 65 casi restanti l’infe-
zione da HIV era stata evidenziata contempora-
neamente alla diagnosi di una patologia diagnosti-
ca di AIDS (40 casi), o l’HAART era stata rifiu-
tata o assunta con scarsa aderenza (25 pazienti).
Conclusioni. Nonostante che la diffusione
dell’HAART abbia indotto notevoli modificazioni
nelle caratteristiche dell’AIDS, è necessario perse-
guire una diagnosi ed un trattamento precoci
dell’infezione da HIV ed un attento monitoraggio
dell’intero spettro delle patologie AIDS-correlate,
al fine di aggiornare e pianificare le future strate-
gie di trattamento della malattia.
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