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Summary

Objective: To determine whether opportunistic oral infections associated to HIV infection (OOI-HIV) are found in
HIV+/AIDS patients with immune reconstitution related to highly active antiretroviral therapy (HAART).
Methods. From among 1100 HIV+/AIDS patients (Service of Internal Medicine, Carlos Haya Hospital, Malaga,
Spain) subjected to review of the oral cavity between January 1996 and May 2007, we identified those examined in
1996 and which were again examined between 1997 and 2007, and were moreover receiving HAART. The following
data were collected: age, gender, form of contagion, antiretroviral therapy at the time of review, number of CD4+
lymphocytes/ml, and viral load (from 1997 onwards). We identified those subjects with an increase in CD4+ lympho-
cytes/ml associated to HAART, and classified them as subjects with quantitative evidence of immune reconstitution
(QEIR). Among these individuals with QEIR we moreover identified those with undetectable viral loads (QEIR+VL),
and differentiated those patients with an increase in CD4+ lymphocytes >500/ml (QEIRm+VL). In each group we
determined the prevalence of OOI-HIYV, following the diagnostic recommendations of the EC-Clearinghouse (CDC-
Atlanta, USA - WHO). In addition, we analyzed the prevalence of OOI-HIV in the different groups in relation to
the duration of HAART.

Results. A total of 86 subjects were included (44 females and 42 males; 19 heterosexuals, 34 male homosexuals, and 33
intravenous drug abusers). Forty-two patients showed QEIR: 21 belonged to the QEIR+VL group, and 17 conformed
the QEIRm+VL group. The prevalence of OOI-HIV per group was as follows: QEIR = 54.8%; QEIR+VL = 33%;
QEIRm+VL = 35%. The most prevalent lesion in all groups was erythematous candidiasis. OOI-HIV increased with
the duration of HAART (p = 0.008), and were seen to be dependent upon late appearance of the mycotic lesions
(after 24 months under HAART).

Conclusions: It is suggested that opportunistic oral infections associated to HIV infection form part of the clinical
picture of immune reconstitution inflammatory syndrome, though such infections are of late onset.
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Introduction

Human immunodeficiency virus (HIV) infection is cha-
racterized by a gradual reduction in the counts of CD4+
lymphocytes, among other cells, to the point of complete
depletion (1-3). This reduction in turn leads to opportunis-
tic infections and specific neoplastic processes. The intro-
duction of highly active antiretroviral therapy (HAART)
in the mid-nineties led to a decrease in the morbidity and
mortality associated to HIV infection. However, it was
seen that some patients under HAART who showed impro-
vements in their immune system (immune reconstitution)
paradoxically also developed clinical outbreaks of infec-
tious diseases (4,5). This phenomenon was referred to as
“immune reconstitution inflammatory syndrome” (IRIS),
or immune reconstitution syndrome (IRS), immune resti-
tution syndrome, immune reconstruction disease, immune
restoration disease, among other terms. Thus, IRIS can be
defined as the situation in which pre-existing subclinical
or moderately symptomatic infections or inflammatory
conditions paradoxically undergo worsening with a subs-
tantial increase in inflammation during the initial months
of host immune reconstitution as a result of HAART
(6). Although the pathogenesis of IRIS is still far from
clear, the proposed mechanisms comprise a normal but
vigorous pathogen-specific immune response; an immuno-
pathogenic response; or a hyperinflammatory response to
some pathogen (either intact or involving particles of the
pathogen, or its residual antigens) already present at the
time of rapid immune reconstitution (5,7) - thus suggesting
restoration of host antigen-specific immunity.

Among the opportunistic infections strongly associated to
HIV infection, mention must be made of the opportunistic
oral infections (OOI-HIV). Certain OOI-HIYV, specifically
oral candidiasis (OC) and hairy leukoplakia (HL), have been
attributed strong diagnostic and prognostic value (8,9). Mo-
reover, they recently have been proposed as clinical markers
of antiretroviral therapy failure (10). Despite the presence
of elements warranting the inclusion of oral lesions as part
of IRIS, and the presence of concrete pathogens prior to
immune reconstitution (1), the behavior of opportunistic
oral infections in subjects with immune reconstitution has
not been investigated to date. The principal objective of the
present study is to determine whether opportunistic oral
infections associated to HIV infection are able to form part
of the clinical picture of immune reconstitution in HIV+/
AIDS subjects receiving HAART.

Material and Methods

A database comprising 1100 HIV+/AIDS patients from
the Service of Internal Medicine (Carlos Haya Hospital,
Malaga, Spain) was used in the present study. All patients
were subjected to exhaustive review of the oral cavity by
the same explorer, during the period between January 1996
and May 2007. The following data were obtained from the
medical records: age at the time of review, gender, form
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of contagion, antiretroviral therapy at the time of review,
number of CD4+ lymphocytes/ml, and the number of
copies of HIV-1 RNA/ml of peripheral blood (viral load,
VL). This latter parameter was determined on a routine
basis starting in 1997; as a result, the reviews before this
period do not contemplate this information. Starting in
1997, this center specialized in HIV infection adopted as
first-choice antiretroviral treatment the combination of
two nucleoside analog reverse transcriptase inhibitors
(NRTIs) plus an HIV-1 protease inhibitor (PI) - confor-
ming highly active antiretroviral therapy (HAART).

We thus selected those patients subjected to oral review
before HAART (pre-HAART era) and which posteriorly
again underwent oral review subjected to a minimum of 6
months of HAART (with full adherence to therapy).
The selected subjects were classified according to their
CD4+ lymphocyte counts as follows: mild immune de-
pression (CD4+ lymphocyte count > 500/ml), moderate
immune depression (CD4+ lymphocytes > 200 - <500/
ml), and severe immune depression (CD4+ lymphocytes
< 200/ml). According to viral load, the selected subjects
were grouped as follows: undetectable VL; VL <10,000
copies/ml, and VL >10,000 copies/ml.

For investigational purposes only, the subjects were
distributed into a series of study groups based on IRIS
risk defined as CD4+ lymphocytes <50/ml at the start of
HAART, and high viral loads at the start of HAART - im-
mune reconstitution in turn being defined as the increase
in CD4+ lymphocytes associated with the introduction
of HAART:

- Subjects with quantitative evidence of immune reconsti-
tution (QEIR). These were patients with a rise in CD4+
lymphocyte counts associated to HAART, i.e., those who
in the pre-HAART era presented CD4+ lymphocyte
counts of <200/ml, followed by a rise in the HAART era
to >200 - <500/ml, or >500/ml. Alternatively, these were
patients with CD4+ lymphocyte counts of >200 - <500/ml
in the pre-HAART era, followed by a rise in the HAART
era to >500 CD4+ lymphocytes/ml.

- Subjects with quantitative evidence of immune reconsti-
tution and with viremia control (QEIR+VL). These were
patients with a rise in CD4+ lymphocyte counts associated
to HAART, i.e., those who in the pre-HAART era presen-
ted CD4+ lymphocyte counts of <200/ml, followed by a
rise in the HAART era to >200 - <500/ml, or >500/ml.
Alternatively, these were patients with CD4+ lymphocyte
counts of >200 - <500/ml in the pre-HAART era, followed
by a rise in the HAART era to >500 CD4+ lymphocytes/
ml. In addition to these lymphocyte counts, these patients
showed an undetectable viral load.

- Subjects with quantitative evidence of maximum immune
reconstitution and with viremia control (QEIRm+VL).
These were patients showing an immune response, rea-
ching CD4+ lymphocyte counts of >500/ml, with unde-
tectable viral loads.
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In each of the different study groups we determined the
prevalence of oral lesions associated to HIV infection
(OL-HIV). The diagnosis of the different OL-HIV was
based on the recommendations of the CDC-Atlanta
(USA - WHO) applicable in each period. The diagnosis
of oral candidiasis was based on the clinical evidence and
on standardized microbiological methods (culture as well
as morphology). In addition, with the purpose of deter-
mining whether the duration of HAART influences the
type and number of oral lesions, an analysis was made of
the presence of oral lesions in the different study groups
according to the duration of HAART.

The statistical methodology was based on the chi-square
test (EPI-INFO, CDC-Atlanta, USA) for the bivariate
analysis (p<0.05, 95%CI), while linear logistic regression
was used (time determination of the curve)(SPSS® ver-
sion 13.0 statistical package)(p<0.05) for analyzing the
behavior over time of OOI-HIV in relation to the duration
of HAART.

Results

- Demographic data

Eighty-six long-time survivors (44 females and 42 males)
were seen to meet the study inclusion criteria. As regards
the form of contagion, 19 were heterosexuals, 34 were male
homosexuals, and 33 were intravenous drug abusers.

At the start of the study period (pre-HAART era), the
mean age of the 86 patients was 34.4 + 8.8 years, with
a range of 21-64 years. In this period, and according
to immune status, the subjects were grouped as follows:
22 had CD4+ lymphocyte counts of >500/ml; 22 had
counts of >200 - <500/ml, and 42 (48.8%) showed severe
immune deficiency (CD4+ lymphocyte counts of <200/
ml). The copies of HIV-1 RNA/ml (viral load, VL) were
not used to monitor virological status on a routine basis
until 1997; as a result, these values are not reported for
the pre-HAART era.

Regarding immune status in the HAART era, the pa-
tients were distributed as follows: 30 (34.8%) presented
mild immune deficiency, 28 (32.5%) moderate immune
deficiency, and 28 (32.5%) severe immune deficiency. As
to virological status, the individuals corresponding to the
HAART era showed undetectable viral loads in 39 cases
(45.3%), while 25 (29%) presented viral loads of <10,000
copies rna-HIV-1/ml, and 22 subjects presented viral loads
of >10,000 copies of rna-HIV-1/ml.

- Response to highly active antiretroviral therapy

A decrease was seen in the number of subjects with severe
immune deficiency in the HAART era, compared with the
situation in the pre-HAART era (from 48.8% to 32.5%; p =
0.02). Regarding the patients with QEIR, a total of 42 sub-
jects (representing 48% of the total patient series) increased
their CD4+ lymphocyte counts while receiving HAART.
In relation to the viral loads, the absence of this parameter
in the pre-HAART era does not allow us to establish com-
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parisons. However, the data corresponding to the HAART
era show a 45.3% success rate with antiretroviral therapy,
defined by the presence of undetectable viral loads.

On relating the two paraclinical markers (CD4+ lym-
phocyte count and VL) in each of the subjects in the
HAART era, 21 (24.4%) of the 86 patients with increases
in their CD4+ lymphocyte counts moreover also showed
undetectable viral loads (QEIR+VL group). Since it has
been suggested that immune reconstitution syndrome is
more likely in subjects with greater reconstitution of the
immune system, we identified those patients who in the
pre-HAART era had CD4+ lymphocyte counts of <200/
ml and who under HAART reached counts of >500/ml
together with viremia control as reflected by the presence
of undetectable viral loads (QEIRm+VL group). A total
of 17 of the 86 patients in the present analysis met these
criteria. The distribution of the different study groups and
subgroups is reported in Table 1.

Prevalence of opportunistic oral infections related to HIV
- Pre-HAART era

The prevalence of OOI-HIV in this pre-HAART era was
found to be 66.3%, since 57 subjects presented OOI-HIV
of some kind. The most common lesion was erythematous
candidiasis, with 27 cases (31.4%), followed by angular
cheilitis with 20 cases (23.3%), hairy leukoplakia (HL)
with 18 cases (20.9%), and pseudomembranous candidia-
sis with a prevalence of 12.8%. Six cases of hyperplastic
candidiasis were diagnosed (7%), as well as 7 cases of lip
herpes (8.1%) and 4 cases of Kaposi sarcoma (4.7%).

- HAART era

The prevalence of opportunistic infections in the HAART
era was 46.5% (40 cases). The most frequent lesion was
erythematous candidiasis with 25 cases (29.1%), followed
by hairy leukoplakia with 20 cases (prevalence 23.3%).
Eight patients presented angular cheilitis (9.4%), and 4
were diagnosed with pseudomembranous candidiasis
(4.7%). One case of lip herpes was registered (1.2%). This
group of long-term survivors receiving HAART showed
no cases of hyperplastic candidiasis or Kaposi sarcoma.
Thus, a decrease was seen in morbidity attributable to
opportunistic oral infections in the HAART era - though
statistically significant differences (p<0.05) were only re-
corded in relation to angular cheilitis and lip herpes. The
total oral lesions and their respective prevalences in both
eras are reported in Table 2.

Opportunistic oral infections in the study groups

In concordance with the principal objective of the stu-
dy, we identified those subjects with opportunistic oral
infections in the different study groups. In this sense,
of the 42 subjects with QEIR, 23 (54.8%) presented at
least one opportunistic oral infection associated to HIV
disease. The OOI-HIV diagnosed in this group were the
following: erythematous candidiasis in 12 cases; HL in
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Table 1. Demographic data of the 86 HIV+/AIDS patients studied.

STUDY GROUP N
TOTAL 86
FEMALE 44
GENDER MALE 5
HETEROSEXUAL 19
FORM OF CONTAGION MALE HOMOSEXUAL 34
INTRAVENOUS DRUG ABUSE 33
MILD IMMUNE SUPPRESSION 22
MODERATE IMMUNE 2

PRE-HAART | SUPPRESSION
ERA SEVERE IMMUNE 47

SUPPRESSION
IMMUNE STATUS MILD IMMUNE SUPPRESSION 30
MODERATE IMMUNE 78

HAART ERA | SUPPRESSION
SEVERE IMMUNE 78

SUPPRESSION
UNDETECTABLE VIRAL LOAD 39
VIROLOGICAL <10,000 COPIES 25
STATUS HAART ERA | >10,000 COPIES 22
QEIR 42
RESPONSE TO QEIR+VL 21
HAART QEIRm+VL 17
1 24
2 15
TIME UNDER 4 28
HAART (in years) |9 19

HAART =HIGHLY ACTIVE ANTIRETROVIRAL THERAPY; PRE-HAART =1996; HAART ERA =2>1997; QEIR = QUAN-
TITATIVE EVIDENCE OF IMMUNE RECONSTITUTION; QEIR+VL = QUANTITATIVE EVIDENCE OF IMMUNE
RECONSTITUTION PLUS UNDETECTABLE VIRAL LOADS; QEIRm+VL = MAXIMUM QUANTITATIVE EVIDENCE
OF IMMUNE RECONSTITUTION PLUS UNDETECTABLE VIRAL LOADS (CD4+ COUNTS OF >500/ml)

Table 2. Prevalences of opportunistic oral infections among the 86 HIV+/AIDS patients analyzed in the different treatment
eras.

ERA OOL-HIV | EC PC HC AC LH HL KS

PRE- 57 27 11 6 20 7 18 4

HAART | (66.3%) | (314%) | (128% | (%) | (33%) | (8.1%) | (09%) | (4.7%)
40 25 4 8 1 20

HAART | s 5o | 29.1%) | @.7%) 0 ©4%) | (12%) | (23.3%) 0

HAART = HIGHLY ACTIVE ANTIRETROVIRAL THERAPY; PRE-HAART = 1996; HAART ERA = >1997; OOI-HIV =
OPPORTUNISTIC ORAL INFECTIONS RELATED TO HIV INFECTION; EC = ERYTHEMATOUS CANDIDIASIS; PC
= PSEUDOMEMBRANOUS CANDIDIASIS; HC = HYPERPLASTIC CANDIDIASIS; AC = ANGULAR CHEILITIS;
LH = LIP HERPES; HL = HAIRY LEUKOPLAKIA; KS = KAPOSI SARCOMA.
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Table 3. Prevalence of opportunistic oral infections in relation to the different study groups.

GROUP | OOI-HIV EC PC AC LH HL
QEIR 23 12 1 4 1 10
42) (54.8%) | (28.6%) | (2.4%) (9.5%) Q.4%) | (23.8%)
QEIR+VL 7 5 1 2 0 4
Q1) (33.8%) | (23.8%) | (4.8%) (9.5%) (19%)
QEIRm+VL 6 4 4 2 0 4
(17) (35.3%) | (23.5%) | (23.5%) | (11.8%) (23.5%)

QEIR = QUANTITATIVE EVIDENCE OF IMMUNE RECONSTITUTION; QEIR+VL = QUANTI-
TATIVE EVIDENCE OF IMMUNE RECONSTITUTION PLUS UNDETECTABLE VIRAL LOADS;
QEIRm+VL = MAXIMUM QUANTITATIVE EVIDENCE OF IMMUNE RECONSTITUTION PLUS
UNDETECTABLE VIRAL LOADS (CD4+ COUNTS OF >500/ml); HAART = HIGHLY ACTIVE
ANTIRETROVIRAL THERAPY; OOI-HIV = OPPORTUNISTIC ORAL INFECTIONSRELATED TO
HIV INFECTION; EC = ERYTHEMATOUS CANDIDIASIS; PC = PSEUDOMEMBRANOUS CAN-
DIDIASIS; AC = ANGULAR CHEILITIS; LH = LIP HERPES; HL = HAIRY LEUKOPLAKIA.

Table 4. Prevalence of oral lesions in relation to the duration of highly active antiretroviral therapy in each of the study

groups.
YEARS UNDER HAART
STUDY GROUP I p 4 9
311 25 | 612 | 814
OOLHIV 1 7 300y | (40%) | (50% | (57.1%)
35 | 612 | 8/14
IMMUNE MYCOTIC (60%) | (50%) | (57.1%)
RESPONSE 311 25 | 312 | 314
VIRAL 1 07300 | (40%) | (25%) | (21.4%)
1/5 4 | 24 3/8
EVIDENCE OOLHIVE 1 0000 | (25%) | (50%) | (37.5%)
OF IMMUNE 24 | 34 3/8
RECONSTITUTION | M YCOTIC (50%) | (15%) | (37.5%)
1/5 4 | 1/4 1/8
VIRAL 20%) | (25%) | (25%) | (12.5%)
1/4 4 | 2/ 25
OOLHIV 1 500 | (25%) | (50%) | (60%)
204 | 34 25
TOTAL SUCCEss | MYCOTIC (50% | (75%) | (40%)
1/4 /4 | 1/4 1/5
VIRAL 25%) | (5% | (25%) | (20%)

OOI-HIV = OPPORTUNISTIC ORAL INFECTIONS RELATED TO HIV INFECTION; HAART = HIGHLY
ACTIVE ANTIRETROVIRAL THERAPY
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10 cases, and angular cheilitis in 4 cases. One case of lip
herpes and one case of pseudomembranous candidiasis
were also diagnosed.

In the case of the patients with QEIR+VL, and of the
21 individuals that met the selection criteria, 7 presented
at least one OOI-HIV. In this group we identified 4 cases
of HL, 5 cases of erythematous candidiasis, two cases of
angular cheilitis, and one case of pseudomembranous
candidiasis.

Of the 17 subjects with QEIRm+VL (CD4+ lymphocyte
count >500/ml and undetectable viral load), 6 presented
some type of OOI-HIV. Specifically, we diagnosed 4 cases
of HL, 4 cases of erythematous candidiasis, two cases
of angular cheilitis and one case of pseudomembranous
candidiasis. The total opportunistic infections diagnosed
in each group are shown in Table 3.

In relation to the duration of HAART, and as can be seen
in Table 4, the subjects with QEIR showed an increased
prevalence of OOI-HIV with the prolongation of HAART
(p = 0.008). However, when analyzed according to the
underlying etiology, we found that the lesions of viral
origin, HL and herpes simplex, showed no association to
the time elapsed. In contrast, the lesions of mycotic origin
appeared later in time, after 24 months of HAART.

On examining the QEIR+VL population, the oral lesions
of viral origin were seen to remain constant, while the
total lesions and infections of mycotic origin showed no
apparent trends. In the case of the patients with maximum
immune reconstitution (QEIRm+VL), we likewise recor-
ded an increase in the prevalence of OOI-HIV over time,
together with the constant presence of viral lesions.

Discussion

The present study reflects the possibility that opportunistic
oral infections associated to HIV infection may manifest
as a consequence of immune reconstitution in certain
HIV+/AIDS patients subjected to HAART. An important
finding in our series is that HIV+/AIDS patients subjected
to HAART who present CD4+ lymphocyte counts of
>500/ml and undetectable viral loads can suffer OOI-HIV.
Practically all studies on oral morbidity in HIV+/AIDS
patients receiving HAART, and in which the prevalence of
oral lesions is associated to immune and virological status,
report that some patients with CD4+ lymphocyte counts
of >500/ml and undetectable viral loads have oral lesions
(11-17). In other words, none of the published series of
HIV+/AIDS patients subjected to HAART have been
able to demonstrate the absence of oral lesions among the
global patients receiving successful antiretroviral therapy.
An important observation is the fact that despite reaching
quantitatively optimum CD4+ lymphocyte counts and
viremia control to undetectable levels, clinically manifest
oral lesions can appear. The hypothesis that some of these
lesions in such patients may be the result of a reconstitutive
immune response is attractive.
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The chain of events leading to immune reconstitution
inflammatory syndrome (IRIS) is not clear. A short-term
effect of antiretroviral treatment is that it preserves pre-
therapy immune system competence - thereby slowing
disease progression and improving patient survival. On
the other hand, if antiretroviral therapy controls vire-
mia, T-cell clone expansion may occur, thereby allowing
improved immune function (18). The reason why not all
patients with immune reconstitution develop IRIS, and the
characteristics and parameters that differentiate the two
population groups, have not been established.

The pathogenesis of IRIS is multifactorial, and depends
on the amount of pre-existing microorganisms, their
virulence, and the characteristics of particular immune
response (5,6). During the first four weeks after the start
of HAART, an increase is seen in the circulating CD4+
cells, more associated with a redistribution of memory
cell entrapped within the lymphoid tissue than with a new
production of naive cells (7). In the months following the
start of HAART, viremia is brought under control, and
this leads to restoration of thymus gland function - with
a second increase in circulating CD4+ lymphocytes, this
time related to the production of naive CD4+ cells (7).
Approximately 20-30% of all patients subjected to
HAART develop IRIS (7). Our results generally coin-
cide with the data published in the literature, since the
sample of patients with quantitative evidence of immune
competence and controlled viremia showed a prevalence
of OOI-HIV of 33.8% (versus 35% on reaching maxi-
mum immune competence). Different clinical conditions
have been associated with IRIS, including herpes zoster,
Kaposi sarcoma, Graves’ disease, progressive multifocal
leukoencephalopathy, as well as infections due to cytome-
galovirus, Pneumocystis carinii, hepatitis B and C viruses,
Mycobacterium avium complex, Mycobacterium tuber-
culosis, or Cryptococcus neoformans (19,20). However,
few studies have addressed the oral lesions associated
with IRIS. The facial lesions reported as part of IRIS
are fundamentally attributable to herpes zoster (7), and
molluscum contagiosum (21). Intraorally, there have been
three reports of Kaposi sarcoma associated to IRIS (22).
All three are OOI-HIV of viral origin. None of these
lesions were identified in our series of patients. The fact
that only viral oral lesions have associated with IRIS may
be due to the fact that none of these studies conducted
long-term follow-up. In this context, our results suggest
that opportunistic mycotic infections re-emerge after more
than 12 months. The most frequent OOI-HIV was found
to be oral candidiasis (OC). Of note is the fact that there
are no studies on the presence of OC associated to IRIS.
Our results indicated a prevalence of OC of close to 30%,
including one case of pseudomembranous candidiasis. In
contrast, other clinical studies report that the initial syste-
mic opportunistic infections in IRIS are caused by fungal
species (Cryptococcus spp.) or mycobacteria (Mycobac-
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terium tuberculosis, Mycobacterium avium complex)(7),
and that viral infections appear at a later point in time. The
time-analysis of our cases indicates that mycotic lesions
are identified in later stages.

In the present series, the lesions most commonly identified
in the population with immune reconstitution were HL
and OC. Erythematous candidiasis showed very constant
values in the four study groups, with a slight improvement
in the patients with QEIR+VL. The prevalence of OC
(excluding angular cheilitis) in our subjects with QEIR was
found to be 30%, i.e., clearly greater than the 9% preva-
lence reported by Umadevi et al. (16) in subjects receiving
HAART and with CD4+ lymphocyte counts of over 200/
ml (16). If our finding is confirmed, and considering that
both types of lesions - particularly OC (10,23) - have been
reported to be of great prognostic value (their presence
moreover being considered suggestive of antiretroviral
therapy failure)(10,24), then it would become necessary
to establish the differential diagnostic parameters between
lesions associated to IRIS and oral lesions associated to
immune deficiency. To date, no parameters for the diffe-
rential diagnosis of lesions due to persistence, reinfection
or a vigorous host immune response have been identified.
Such is the case of pseudomembranous candidiasis. The
presence of this clinical variety of candidiasis has been
proposed as an immune suppression marker (25). Howe-
ver, in our series we recorded a case of pseudomembranous
candidiasis in a QEIRm+VL patient. This finding raises
new questions, and the importance of differentiating the
origin of such lesions (secondary to immune competence
or to immune deficiency), with a view to management and
antiretroviral treatment decisions, is obvious. In fact, it is
always recommended to distinguish between clinical fa-
ilure of antiretroviral therapy and immune reconstitution
inflammatory syndrome. At present, it has been proposed
that the diagnosis of lesions associated to IRIS should be
made on an exclusion basis (7). There are no differences in
paraclinical marker values associated to IRIS. Our results
agree with this suggestion, since the study groups showed
no statistical association between the CD4+ lymphocyte
counts or viral loads and oral lesions. The lack of scien-
tific information regarding the behavior of OOI-HIV in
subjects with immune reconstitution prevents us from
specifying whether this condition is pertinent in the case
of oral lesions.

In the present study, the viral lesions diagnosed in subjects
with immune reconstitution corresponded to the family
Herpes viridae. A case of lip herpes and 10 cases of HL
were identified. Of note is the behavior of HL in our se-
ries. The constant presence of hairy leukoplakia in all the
groups, regardless of the response (success or failure) to
antiretroviral therapy (HAART) or the duration of such
treatment, suggests that HL does not form part of the
clinical picture of IRIS. In effect, HL remained practically
constant in all the study groups, regardless of the time
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under HAART. This can be explained by the demons-
tration of both a high prevalence of Epstein-Barr virus
carriers and of high viral loads corresponding to this same
virus in HIV+ subjects under to HAART (26). The fact
that cases of HL were recorded in subjects with immune
reconstitution and with undetectable viral loads again
reflects the importance of incorporating this possibility in
the prognostic role of these viral lesions. Although HL has
been associated to CD4+ lymphocyte counts of <200/ml
(29), it also has been suggested that susceptibility to HL
is not necessarily associated to impaired mucosal immune
function (27). Our results support this latter possibility.
A point that should be stressed is that among the four
study groups, the group with the highest prevalence of
OOI-HIV corresponded to the patients with maximum
immune competence and undetectable viral loads (56.3%),
while the group with the lowest prevalence was that con-
sidering only an increase in CD4+ lymphocyte counts
under HAART. On adjusting the sample in relation to
undetectable viral load, the prevalence of such lesions
increased. This suggests that a risk factor additional to an
increase in the number of CD4+ lymphocytes is viremia
control. This suggestion has been published elsewhere. It
has been reported that lesions of infectious origin asso-
ciated to IRIS are mainly found in subjects who before
the introduction of HAART suffered severe immune
depression and/or viral loads of >10,000 copies/ml, and
who under HAART reached CD4+ lymphocyte counts of
>500/ml (28). Our results indicate that the subjects with
greatest immune reconstitution (i.e., the QEIRm+VL
group) exhibit a slightly greater presence of oral lesions
than the patients who fail to reach such levels of immune
competence.

It has been proposed that the lesions associated to IRIS
manifest between 4-8 weeks after the start of HAART.
However, there have been reports of cases manifesting
even 80 weeks after the start of HAART (7). In our pa-
tients with immune reconstitution, the fewest diagnoses
of OOI-HIV corresponded to subjects with one year or
less of HAART. In this context, a gradual and statistically
significant increase in lesions was seen over time under
HAART. This suggests that successful HAART secures
immediate control of OOI-HIV, as evidenced by the very
low prevalence of such lesions recorded in the period
immediately after the introduction of protease inhibi-
tors to antiretroviral therapy, and that as the time under
HAART increases, another immune competent factor is
needed (in addition to the quantitative boost in immune
function) in order to ensure an optimum oral mucosal
immune response. This hypothetical factor presumably
would require more time for reconstitution than the CD4+
lymphocyte count. It has been suggested that viewing HIV
infection simply as a decrease in CD4+ lymphocyte count
is too simplistic, in view of the extreme complexity of the
host immune response (18). Another possible explanation
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for the above finding could be that the Candida strains
that colonize the oral mucosa in HIV+ patients receiving
HAART acquire resistance to the HIV-1 protease inhibi-
tors, which have been considered to possess anti-Candida
effects (29). However, it is also possible that these cases of
OC may be due to qualitative exhaustion of the immune
system. On the other hand, if time is the most important
factor for differentiating IRIS from a delay in acquiring a
competent immune capacity, then it could be speculated
that our results - particularly those relating to 24 months
of HAART - could be associated to IRIS, while posterior
lesions could be the result of a delay in immune improve-
ment or of immune function exhaustion or failure. The
clarification of these aspects falls outside the scope of the
present study, and specific investigational protocols should
be defined to explore them. Furthermore, it recently has
been demonstrated that oral lesion morbidity associated
to HIV disease is present in the HIV+ population under
to HAART in the present era (30,31).

The confirmation of whether OOI-HIV can form part
of the clinical picture of IRIS is necessary. At present we
are unable to rule out the possibility that these lesions
are the consequence of a qualitative failure of immune
cell response; of the incomplete acquisition of mucosal
immune response following HAART; or simply examples
of de novo infection.

The present study shows the human immunodeficiency
syndrome to be a dynamic disorder characterized by an
intense inter-relationship with therapy (and the conse-
quences this has for the patient); as a result, it is very
difficult to establish a prognosis once treatment has been
started.

References

1. Mittler JE, Levin BR, Antia R. T-cell homeostasis, competition, and
drift: AIDS as HIV-accelerated senescence of the immune repertoire. J
Acquir Immune Defic Syndr Hum Retrovirol. 1996 Jul;12(3):233-48.
2. Levin BR, Bull JJ, Stewart FM. Epidemiology, evolution, and future of
the HIV/AIDS pandemic. Emerg Infect Dis. 2001;7(3 Suppl):505-11

3. Antia R, Halloran ME. Recent developments in theories of pathoge-
nesis of AIDS. Trends Microbiol. 1996 Jul;4(7):282-5

4. Lawn SD, Wilkinson RJ. Immune reconstitution disease associated
with parasitic infections following antiretroviral treatment. Parasite
Immunol. 2006 Nov;28(11):625-33

5. Murdoch DM, Venter WDF, Van Rie A, Feldam C. Immune recons-
titution inflammatory syndrome (IRIS): a review of common infectious
manifestations and treatment options. AIDS Research Ther 2007 May
8;4:9 Available at: http://www.aidsrestherapy.com/content/4/1/9.

6. Cheng VCC, Yuen K, Chan W, Wong SYS, Ma ESK, Chan RMT.
Immunorestitution disease involving the innate and adaptive response.
Clin Infect Dis. 2000;30:882-92.

7. Feller L, Wood NH, Lemmer J. Herpes zoster infection as an immune
reconstitution inflammatory syndrome in HIV-seropositive subjects: A
review. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2007 Jun
27. Available at: http:/ 10.1016/j.triple0.2007.02.001.

8. Ramirez-Amador V, Ponce-De-Ledn S, Sierra-Madero J, Soto-Ramirez
L, Esquivel-Pedraza L, Anaya-Saavedra G. Synchronous kinetics of
CD4+ lymphocytes and viral load before the onset of oral candidosis
and hairy leukoplakia in a cohort of Mexican HIV-infected patients.
AIDS Res Hum Retroviruses. 2005 Dec;21(12):981-90

9. Fernandez-Feijoo J, Diz-Dios P, Otero-Cepeda XL, Limeres-Posse J,

E92

Oral lesions and immune reconstitution in AIDS

de la Fuente-Aguado J, Ocampo-Hermida A. Predictive value of oral
candidiasis as a marker of progression to AIDS.Med Oral Patol Oral
Cir Bucal. 2005 Jan-Feb;10(1):36-40; 32-6.

10. Gaitan-Cepeda LA, Martinez-Gonzalez M, Ceballos-Salobrefia
A. Oral candidosis as a clinical marker of immune failure in pa-
tients with HIV/AIDS on HAART. AIDS Patient Care STDS. 2005
Feb;19(2):70-7

11. Aguirre JM, Echebarria MA, Ocina E, Ribacoba L, Montejo M.
Reduction of HIV-associated oral lesions after highly active antiretrovi-
ral therapy. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 1999
Aug;88(2):114-5.

12. Kroidl A, Schaeben A, Oette M, Wettstein M, Herfordt A, Hius-
singer D. Prevalence of oral lesions and periodontal diseases in HIV-
infected patients on antiretroviral therapy. Eur J Med Res. 2005 Oct
18;10(10):448-53.

13. Cauda R, Tacconelli E, Tumbarello M, Morace G, De Bernardis F,
Torosantucci A, et al. Role of protease inhibitors in preventing recurrent
oral candidosis in patients with HIV infection: a prospective case-control
study. J Acquir Immune Defic Syndr. 1999 May 1;21(1):20-5.

14. Ceballos-Salobrena A, Gaitan-Cepeda LA, Ceballos-Garcia L, Le-
zama-Del Valle D. Oral lesions in HIV/AIDS patients undergoing highly
active antiretroviral treatment including protease inhibitors: a new face
of oral AIDS? AIDS Patient Care STDS. 2000 Dec;14(12):627-35.

15. Nicolatou-Galitis O, Velegraki A, Paikos S, Economopoulou P,
Stefaniotis T, Papanikolaou IS, et al. Effect of PI-HAART on the pre-
valence of oral lesions in HIV-1 infected patients. A Greek study. Oral
Dis. 2004 May;10(3):145-50.

16. Umadevi KMR, Ranganathan K, Pavithra S, Hemalatha R, Sa-
raswathi TR, Kumarasamy N, et al. Oral lesions among persons with
HIV disease with and without highly active antiretroviral therapy in
southern India. J Oral Pathology & Med. 2007; 36(3):136-141.

17. Schmidt-Westhausen AM, Priepke F, Bergmann FJ, Reichart PA.
Decline in the rate of oral opportunistic infections following introduc-
tion of highly active antiretroviral therapy. J Oral Pathol Med. 2000
Aug;29(7):336-41.

18. Emery S, Lane HC. Immune reconstitution in HIV infection. Curr
Opin Immunol. 1997 Aug;9(4):568-72.

19. Shelburne SA, Visnegarwala F, Darcourt J, Graviss EA, Giordano
TP, White AC Jr, et al. Incidence and risk factors for immune reconstitu-
tion inflammatory syndrome during highly active antiretroviral therapy.
AIDS. 2005 Mar 4;19(4):399-406.

20. Lehloenya R, Meintjes G: Dermatologic manifestations of the
immune reconstitution inflammatory syndrome. Dermatol Clin. 2006
Oct;24(4):549-70.

21. Pereira B, Fernandes C, Nachiambo E, Catarino MC, Rodrigues A,
Cardoso J. Exuberant molluscum contagiosum as a manifestation of
the immune reconstitution inflammatory syndrome. Dermatol Online
J. 2007 May 1;13(2):6.

22. Bower M, Nelson M, Young AM, Thirlwell C, Newsom-Davis T,
Mandalia S, et al. Immune reconstitution inflammatory syndrome asso-
ciated with Kaposi’s sarcoma. J Clin Oncol. 2005 Aug 1;23(22):5224-8.
23. Flint SR, Tappuni A, Leigh J, Schmidt-Westhausen AM, MacPhail
L. Markers of immunodeficiency and mechanisms of HAART therapy
on oral lesions. Adv Dent Res. 2006 Apr 1;19(1):146-51.

24. Miziara ID, Weber R. Oral candidosis and oral hairy leukoplakia as
predictors of HAART failure in Brazilian HIV-infected patients. Oral
Dis. 2006 Jul;12(4):402-7.

25. Patton LL. Sensitivity, specificity, and positive predictive value of
oral opportunistic infections in adults with HIV/AIDS as markers of
immune suppression and viral burden. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 2000 Aug;90(2):182-8.

26. Miller CS, Berger JR, Mootoor Y, Avdiushko SA, Zhu H, Kryscio
RIJ. High prevalence of multiple human herpesviruses in saliva from hu-
man immunodeficiency virus-infected persons in the era of highly active
antiretroviral therapy. J Clin Microbiol. 2006 Jul;44(7):2409-15.

27. Leigh JE, Shetty K, Fidel PL Jr.: Oral opportunistic infections in
HIV-positive individuals: review and role of mucosal immunity. AIDS
Patient Care STDS. 2004 Aug;18(8):443-56.

28. Surjushe AU, Jindal SR, Kamath RR, Saple DG. Immune recons-



Med Oral Patol Oral Cir Bucal. 2008 Feb1;13(2):E85-93. Oral lesions and immune reconstitution in AIDS

titution inflammatory syndrome. Indian J Dermatol Venereol Leprol.
2006 Nov-Dec;72(6):410-4.

29. Cassone A, De Bernardis F, Torosantucci A, Tacconelli E, Tum-
barello M, Cauda R. In vitro and in vivo anticandidal activity of
human immunodeficiency virus protease inhibitors. J Infect Dis. 1999
Aug;180(2):448-53.

30. Sroussi HY, Villines D, Epstein J, Alves MC, Alves ME: Oral lesions
in HIV-positive dental patients-one more argument for tobacco smoking
cessation. Oral Dis. 2007 May;13(3):324-8.

31. Hamza OJ, Matee MI, Simon EN, Kikwilu E, Moshi MJ, Mugusi
F. Oral manifestations of HIV infection in children and adults receiving
highly active anti-retroviral therapy [HAART] in Dar es Salaam, Tan-
zania. BMC Oral Health. 2006 Aug 18;6:12.

E93



