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BACKGROUND: The advent of highly active antiretro-

viral therapy (HAART) has changed the scenario of

human immunodeficiency virus (HIV) infection. HIV

patients in India have now access to generic HAART and

this is the first report describing oral lesions in patients

on HAART from our country.

METHODS: Oral lesions were studied in HIV seropositive

patients (n ¼ 50 on HAART and n ¼ 50 not on HAART)

attending a tertiary HIV referral care centre in India and

patients on HAART were followed up.

RESULTS: There was a difference in the occurrence of

oral candidiasis (OC) between HAART and non-HAART

participants (8%, 24%; P < 0.05). Pseudomembranous

candidiasis was 4% and 18% in HAART and non-HAART

groups respectively (P < 0.05). In patients with CD4

count £200, OC was 5.6% in the HAART group and 39.1%

in the non-HAART group (P < 0.05). Among patients

with CD4 count >200, pigmentation was 43.8% in the

HAART group and 14.8% in the non-HAART group

(P < 0.05).

CONCLUSION: The prevalence of OC in patients who

had access to HAART was less when compared with

those who did not have access to HAART.
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At the end of 2004, 95% of the 40 million people
estimated to be infected with human immunodeficiency
virus (HIV) infection in the world were in the developing
countries (1). In India, the number of people living with

HIV infection had reached 5.13 million by the end of
2004 (2).

The introduction of antiretroviral therapy (ART),
especially combination therapy, highly active antiretro-
viral therapy (HAART), has led to a dramatic reduction
in HIV morbidity and mortality in developed countries
(3). People in the developing world are increasingly able
to access antiretroviral drugs due to reduced cost and
production by generic manufacturers. Indeed, generic
HAART has reduced opportunistic infection morbidity
and mortality (4).

Human immunodeficiency virus-related oral lesions
are common and often an early finding in HIV infection
(5, 6). Recognition of some oral manifestations of HIV
disease notably oral candidiasis (OC) and oral hairy
leukoplakia (OHL) is of significance because they are
diagnostic and prognostic indicators of immunosup-
pression (7–9).

A significant relationship between HAART use and
the reduced occurrence of OC has been reported (10–
15). There are studies that have documented a decreased
prevalence of OHL (11–13) and Kaposi’s sarcoma (KS)
associated with HIV infection after initiation of HA-
ART. An increase in the prevalence of oral warts has
also been reported among those patients on HAART
compared with those who were not on HAART (12, 16).
In our earlier studies, patients who were not on HAART
had low prevalence of OHL and absence of oral KS as
well as oral warts (6, 17). This is unlike other reports
from the developed world. Given this difference and the
fact that there are no existing data on the oral health in
HIV-seropositive patients on HAART in India, we
report oral lesions in HIV-seropositive patients initiated
on HAART.

In developed countries, patients are treated by pro-
prietary HAART, predominantly on a protease inhib-
itor (PI) unlike in developing countries, where patients
are on generic HAART with non-nucleoside reverse
transcriptase inhibitor (NNRTI)-based regimes (18).
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Thus the knowledge gained from this initial study
performed in a resource-constrained setting will help in
the long-term evaluation of oral lesions in patients who
are on HAART.

Methods
Study population
The participants enrolled in this study were adults
(‡18 years) attending the YRG CARE (Center for
AIDS Research and Education, Chennai, south India)
during the period March 2003 to February 2004.
Following World Health Organization (19) guidelines,
the patients were started on ART when either CD4
lymphocyte counts were <200 cells/ll or if they had an
AIDS-defining illness. Fifty patients were initiated on
HAART by the doctor in-charge at YRG CARE. The
combination of two nucleoside reverse transcriptase
inhibitors (NRTI) (lamivudine + stavudine or lami-
vudine + zidovudine) and an NNRTI (nevirapine or
efavirenz) were prescribed to 49 (98%), while one
patient (2%) was prescribed a two NRTI and PI
combination. These patients were examined after the
initiation of HAART (mean duration on HAART
4.6 months) and this examination is referred to as the
first visit. The patients were subsequently followed at 3,
6 and 9 months. Fifty patients who did not have access
to HAART were also enrolled in the study with age
and CD4 count matched as closely as possible with
those in the HAART group. They were seen for only
one study visit. Thus the study had two components –
the first consisted of patients not on HAART and these
patients were compared with those who were on
HAART (mean duration of HAART 4.6 months) at
first visit. In the second component, we compared the
oral lesions observed at the first visit in patients on
HAART and during the subsequent follow-up visits.
The institutional review board of YRG CARE
approved the study and all the participants provided
voluntary informed consent. All the potential risks and
benefits were explained to the patients in their own
language.

Procedures
Demographic data were collected using a standardized
questionnaire. Present medical status, past medical
history, family history and drug history were recorded.
Clinical oral examination was performed. The medical
findings were recorded by the doctor in-charge.

Extra-oral examination included the skin of the head
and neck, parotid glands and lymph nodes. Intra-oral
examination included the gingiva, periodontium, alveo-
lar mucosa, buccal mucosa, lips, vestibule, dorsal,
ventral and lateral surfaces of the tongue and floor of
the mouth. The US Collaborative Group Criteria (20)
and EC Clearinghouse Criteria (21) were used for
diagnosing oral lesions. Examination data were recor-
ded in a standard format that had been pre-tested. The
examination and recording were made by a qualified
dental surgeon, trained in diagnosing oral lesions
associated with HIV infection.

Statistical analysis
Data entry, database management and all statistical
calculations were performed with the Statistical Package
for the Social Sciences (SPSS, version 10.0.5) software.
Descriptive statistics were calculated for all variables.
Chi-square test of association was used to find out the
association in the occurrence of oral lesions between the
HAART and non-HAART groups. In the HAART
group, the chi-square test for trend was performed to
determine any changes in the occurrence of oral lesions
at the first visit, and then at 3, 6 and 9 months. The
Student’s t-test was performed to compare the mean
differences in normally distributed data. The Mann–
Whitney U-test was applied to assess the statistical
differences between the groups of patients when the data
were not normal. The Friedman test was used to
determine CD4 count differences at the first visit, and
then at 3, 6 and 9 months. The level of significance was
set at 0.05 for all statistical tests.

Results

The study population consisted of 100 HIV-seropositive
subjects, 50 in the HAART group and 50 in the non-
HAART group. There were 76 males (36 HAART and
40 non-HAART) and 24 females (14 HAART and 10
non-HAART). The mean age in the HAART group was
33.9 ± 6.3 and in the non-HAART group 35.2 ± 7.6
(P ¼ 0.35). Ninety-six per cent of the patients acquired
the infection through the heterosexual route (98% in the
HAART group and 94% in the non-HAART group).
CD4 counts were available for all 100 participants.
There were no significant differences between the sample
characteristics of the study groups (Table 1). The
median CD4 counts in HAART and non-HAART
groups were 241 and 219 respectively (P ¼ 0.019). The
median CD4 counts at 3, 6 and 9 months were 327, 368,
and 416 respectively. The median CD4 counts were
increased during the follow-up period (P ¼ 0.00).

During the first visit, the most common HIV-related
oral lesions present in the HAART and non-HAART
groups were OC and pigmentation. There was only one

Table 1 Demographics of the study population

Variables

HAART Non-HAART

P-valuen ¼ 50 % n ¼ 50 %

Age groups
£20 1 2.0 0 0 0.34
21–40 43 86.0 40 80.0
>40 6 12.0 10 20.0

Gender
Male 36 72.0 40 80.0 0.48
Female 14 28.0 10 20.0

Source of infection
Heterosexual 49 98.0 47 94.0 0.36
Blood transfusion 1 2.0 1 2.0
Unknown – – 2 4.0

CD4 counts
£200 18 36.0 23 46.0 0.42
>200 32 64.0 27 54.0
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case each of OHL and aphthous ulcer (AU) in the non-
HAART group. OC was present in 8% of the HAART
group and in 24% in the non-HAART group
(P ¼ 0.05). Pseudomembranous candidiasis (PC) was
observed in 4% and 18%, respectively, in the HAART
and non-HAART groups (P ¼ 0.05). One case (2%) of
erythematous candidiasis (EC) and one of angular
cheilitis (AC) was observed in the HAART group, while
8% and 4% of non-HAART participants presented with
EC and AC respectively. Pigmentation was present in
38% of the patients in the HAART group and in 20% in
the non-HAART group (Table 2).
There was no statistically significant difference in the

antifungal treatment in the HAART and non-HAART
groups in patients with OC (P ¼ 1.0).
In participants with CD4 £200, OC was observed in

5.6% in the HAART group and in 39.1% in the non-
HAART group (P ¼ 0.025). Of those with OC, 5.6% in
the HAART group and 34.8% in the non-HAART
group presented with PC (P ¼ 0.05). EC was seen in
8.7% and AC in 4.3% in the non-HAART group.
Pigmentation was observed in 27.8% and 26.1% in the
HAART and non-HAART groups respectively. AU and
OHL were observed in 4.3% of the patients in the non-
HAART group.
In patients with a CD4 count >200, OC occurred in

9.4% and 11.1% in the HAART and non-HAART
groups respectively. 3.1% in the HAART group and
3.7% in the non-HAART group had PC. EC was
observed in 3.1% and 7.4% in the HAART and non-
HAART groups respectively. AC was observed in 3.1%
in the HAART group and in 3.7% in the non-HAART
group. Pigmentation was observed in 43.8% and 14.8%

in the HAART and non-HAART groups respectively
(P ¼ 0.02).

Oral lesions in the HAART group at first visit, 3, 6 and
9 months
Oral candidiasis was present in 8% and 4.5% of the
patients during the first visit and at 3 months respect-
ively. OC was not observed at 6 and 9 months. PC was
observed in 4% and 2.2% during the first visit and at
3 months, respectively, while no cases were observed at
6 and 9 months. At the first visit, 2% and at 3 months
2.2% had EC, with no cases being observed at 6 and
9 months. AC was seen in 2% of the participants at the
first visit and none at 3, 6 and 9 months. Except for OC
(P ¼ 0.045), there was no significant change in the
occurrence of oral lesions during the follow-up period
(Table 3).

Discussion

The natural history of HIV infection has considerably
changed in the developed world and the developing
world has now begun to witness those changes (4). There
have been studies in the developed world that have
investigated the changing pattern in the occurrence of
oral mucosal lesions among adults with HIV infection
(11, 14, 15, 22–26). All those studies reported a decrease
in the occurrence of OC.

Reduced occurrence of OC due to the direct inhibition
of asparitic proteinase secreted by candida has been
reported (10, 15, 27) Reduction in the occurrence of OC
was not restricted to PI-included HAART therapy but
was also seen in relation to the two NRTI and one

Table 2 Oral lesions in HAART (n ¼ 50) and non-HAART (n ¼ 50) groups

Oral lesions

HAARTa Non-HAART Total

P valuen ¼ 50 (%) n ¼ 50 (%) n ¼ 100 (%)

Candidiasis 4 8.0 12 24.0 16 16.0 0.05*
Pseudomembranous 2 4.0 9 18.0 11 11.0 0.05*
Erythematous 1 2.0 4 8.0 5 5.0 0.36
Angular cheilitis 1 2.0 2 4.0 3 3.0 1.0

Pigmentation 19 38.0 10 20.0 29 29.0 0.08
Ulcers – – 1 2.0 1 1.0 1.0
Oral hairy leukoplakia – – 1 2.0 1 1.0 1.0
Any lesion 26 52.0 25 50.0 51 50.0 0.79

aHAART at first visit (mean duration on HAART 4.6 months).
*P £ 0.05.

Table 3 Oral lesions in the HAART group at first visit, and then at 3, 6 and 9 months

Oral lesions

First visit 3 6 9

P-valuen ¼ 50 % n ¼ 44 % n ¼ 35 % n ¼ 20 %

Candidiasis 4 8 2 4.5 0 0 0 0 0.045*
Pseudomembranous 2 4 1 2.2 0 0 0 0 0.161
Erythematous 1 2 1 2.2 0 0 0 0 0.36
Angular cheilitis 1 2 0 0 0 0 0 0 –

Pigmentation 19 38 14 31.8 13 37.1 7 35 0.88

*P < 0.05.
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NNRTI combination therapies (25). This could be due
to the fact that HAART suppresses viral replication,
allowing for partial restoration of the immune system,
and protection against opportunistic pathogens (28).
There are other studies which have confirmed these
findings and established that the reduction in oppor-
tunistic infections is due to a rise in the CD4 cell count
and a reduction in the viral load (29, 30). In this study,
the occurrence of OC was higher in the non-HAART
group than in the HAART group at the first visit
(P ¼ 0.05). This finding is consistent with previous
reports from other countries. Ceballos-Salobrena et al.
(22), in their study of 154 patients who were on HAART
therapy for a minimum of 6 months, reported a 30%
reduction in the prevalence of OC. Greenspan et al. (12),
in their prospective study on 1280 patients over a period
of 12 years reported that, after adjusting for CD4 cell
count and HIV viral load, the odds of having OC were
lower in individuals on HAART (0.28 [0.12–0.63]) than
in individuals who were not on HAART. Ramirez
Amador et al. (13), in their 12-year prospective study in
Mexico, observed a decrease in the prevalence of OC by
half during the course of their defined study periods.

We observed all the variants of OC, except hyper-
plastic candidiasis, in both HAART and non-HAART
groups. The percentage of patients with PC was higher
than those with EC, both in the HAART and in the
non-HAART groups. There was a significant decrease in
the prevalence of PC in the HAART group than in the
non-HAART group. In a UK study, a significantly
higher prevalence of EC and PC was observed in
patients who were not on ART (n ¼ 195) than in those
patients who were on ART (n ¼ 89) (24). Our finding of
a higher prevalence of PC compared with EC in this
study was consistent with our earlier report of a cross-
sectional study on 1000 Indian patients (17).

In patients with CD4 counts £200, there was a
significant difference in the occurrence of OC between
the non-HAART group and the HAART group at the
first visit, and this association is well established (9). An
interesting observation in this study was a significant
difference in the prevalence of intra-oral melanin
pigmentation between the HAART group and the
non-HAART group in patients with CD4 counts
>200. Some of the reasons that have been advanced
to explain such intra-oral pigmentation include: in-
creased release of a melanocyte-stimulating hormone
caused by deregulation of cytokines in HIV disease; use
of melanocyte-stimulating drugs; certain antiretrovirals,
antifungals and Addison’s disease. In this study, we
excluded racial pigmentation based on the recent onset
(as noticed by the patient/care provider) and the site of
occurrence (e.g. buccal mucosa). We also had a well-
documented history based on which we excluded the
other possible causes of hyperpigmentation (31). Our
group has previously reported hyperpigmentation of the
oral mucosa in HIV-infected patients (6, 17) and in one
of our earlier studies we established that there was a
statistically significant increase in the prevalence of
pigmentation in the HIV-seropositive group, both
clinically and histologically when compared with the

HIV-seronegative group, but the limitation in the study
was the cause for pigmentation seen clinically could not
be ascertained (31). Oral mucosal pigmentation in
patients on HAART has been attributed to zidovudine
(22). Of the 14 patients on HAART with CD4 counts
>200 in this study, six were on combination therapy,
which included zidovudine and none of the six patients
had the habit of smoking. We plan to investigate this
finding in future studies, including the estimation of
plasma cortisol levels.

The median CD4 count during the first visit was 241,
at 3 months 327, at 6 months 368 and at 9 months 416.
We also observed a significant decrease in the occur-
rence of OC during the follow-up period in these
patients. Schmidt-Westhausen et al. (11), in their pros-
pective cohort of 103 patients, recorded 66% of OC
prior to HAART, and in their first evaluation (at least
4 weeks after initiating HAART) observed OC in only
9.7% of the patients, and in their second evaluation (at
least 7 months after the initiation of HAART) OC was
not observed. Similar findings were also reported in
a 12-year prospective study (13) in Mexico and in a
retrospective study of 1280 HIV-seropositives over a
period of 9 years in the United States (12).

There is a significant difference between reports from
the western literature (11–13) and our study as regards
the prevalence of oral lesions in patients initiated on
HAART. The striking difference was the low prevalence
of OHL and the absence of oral warts. We observed
OHL in only one patient in the non-HAART group.
Greenspan et al. (12) found a higher prevalence of warts
among those on HAART than among those who were
not on HAART, and this finding was statistically
significant (6.80 [1.49–30.80], P ¼ 0.01). They also
speculated that a functionally incomplete reconstitution
of the immune system, observed in patients initiated on
HAART, could lead to the development of oral warts.
In our study, we did not encounter oral warts in either
the HAART or the non-HAART group. Our previous
cross-sectional study also did not record oral warts (17).
Acquisition of anogenital HPV infection and HPV type
is associated with an increased number of lifetime sexual
partners, high frequency of sexual activity and a history
of sexual partners with genital warts (32). Oral mucosal
abnormalities and more than one oral sex partner (33)
and oral sex with men and HIV infection are known to
be associated with HPV seroreactivity (34). It has also
been documented that homosexual men have a preval-
ence of detectable HPV DNA ranging roughly from
80% to 93% (32). In our study, the participants were
predominantly heterosexual in behaviour with the pos-
sibility of reduced frequency of orogenital contact, and
this could possibly explain the absence of oral warts in
this study.

In an Indian study of 288 patients, prevalence of 31%
human papilloma virus 16 (HPV) in clinically normal
mucosa, 34% in potentially premalignant lesions and
15% in oral cancers was reported (35). It has also been
stated that HPV frequently establishes a subclinical or
latent infection in the oral cavity, which could serve as a
reservoir for HPV transmission and future disease. It
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has also been established that most of the HPV types
detected in the mouth were intermediate and high-risk
oncogenic genital types (36). The absence of oral warts
in this study would thus indicate the need for the study
of oral carriage of HPV and alert us to handle oral warts
if we encounter them in future, in view of their
management which is challenging and their potential
to cause oral malignancy. It could be true that we are in
the early phase of post-HAART era and have therefore
not seen this oral lesion. Alternative explanations
relating to the relative prevalence of HPV oral colon-
ization in our population are also possible.
This study of oral lesions in patients initiated on

HAART, to our knowledge, is the first report from
India. Information obtained from this study regarding
the difference in the occurrence of oral lesions, viz. OC
and pigmentation, should be further explored in the
context of HAART. Despite the small sample size, the
results of this study establish the changing scenario of
oral lesions and stress the need for longitudinal studies
to ascertain the role of oral lesions as markers of
immune failure (37), in patients with HIV/AIDS under-
going HAART in a resource-constrained setting, such as
in India.
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