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ABSTRACT: Oral hairy leukoplakia (OHL) is an EBV (Epstein-Barr virus) opportunistic infection found in HIV-in-
fected patients. It is an asymptomatic lesion that has an important prognostic value in AIDS. Differently from what 
takes place with HIV adult patients, OHL has been described in the literature as having a very small prevalence 
in pediatric patients. Therefore, the aim of this study was to investigate the prevalence of OHL in HIV pediatric 
patients using cytopathology. The sample consisted of 120 patients who were submitted to oral examination and 
had material scraped from both sides of their tongues. The diagnostic criterion was based on the identification of 
nuclear alterations. Clinical OHL was identified in two (1.67%) patients. The cytopathology revealed twenty (16.7%) 
cases of subclinical OHL. Our results show that in pediatric patients the prevalence of OHL may be larger than 
that described in the literature. 
DESCRIPTORS: Acquired immunodeficiency syndrome; Leukoplakia, hairy; Epstein-Barr virus infections; Cells/
pathology.

RESUMO: A leucoplasia pilosa oral (OHL) é uma infecção oportunista causada pelo Vírus Epstein-Barr (EBV) en-
contrada em pacientes infectados pelo HIV. É uma lesão assintomática que tem um importante valor prognóstico 
na AIDS. Diferentemente de pacientes adultos, a OHL tem sido descrita na literatura como tendo uma prevalência 
muito pequena em pacientes pediátricos. Logo, o objetivo deste estudo foi investigar a prevalência da OHL em pa-
cientes pediátricos positivos para o HIV através do uso da citopatologia. A amostra consistiu-se de 120 pacientes, 
que foram submetidos a exame oral e coleta de material de ambos os lados da língua. O critério diagnóstico foi 
baseado na identificação de alterações nucleares. A OHL clínica foi identificada em dois (1,67%) pacientes. A cito-
patologia revelou vinte casos (16,7%) de OHL subclínica. Nossos resultados mostram que a prevalência de OHL em 
pacientes pediátricos infectados pelo HIV deve ser maior que a relatada na literatura.
DESCRITORES: Síndrome de imunodeficiência adquirida; Leucoplasia pilosa; Infecções por vírus Epstein-Barr; 
Células/patologia.

INTRODUCTION

Human immunodeficiency virus (HIV) infection 
was first recognized in children in 1983. Although 
the disease’s course has many similarities between 
children and adults, there are some differences, 
including risk factors, mode of transmission, pat-
terns of seroconversion, natural history and spec-
trum of the disease. The oral manifestations of pe-
diatric HIV infection are scarce, and the spectrum 
of the clinical lesions differs considerably from that 

of an adult17. Oral hairy leukoplakia (OHL) was 
first described in 1984 and was considered to be 
an early marker of HIV infection in adults. It is 
associated with the Epstein-Barr virus (EBV), a 
double-stranded DNA virus which belongs to the 
human herpesvirus group7,14. 

Clinically, OHL manifests itself as a flat, corru-
gated or hairy nonremovable asymptomatic white 
lesion, most commonly on the lateral border and/
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or ventral surface of the tongue10. Histopathologic 
features, such as ballooning degeneration of ke-
ratinocytes of the upper stratum spinosum, epi-
thelial hyperplasia with hyperparakeratosis, and 
mild or absent subepithelial inflammation were 
considered unspecific. However11, some authors 
concluded that the histopathologic features of OHL 
were highly specific if based on nuclear changes, 
which were easy to identify: Cowdry type A inclu-
sions, ground-glass nuclei, and a light nuclei with 
peripheral margination and clumping of chroma-
tin7,11,22. In 1992, Fraga-Fernandez11 concluded that 
the conventional cytopathology, based on nuclear 
features, might prove to be a useful, simple, low 
cost, and reliable method to diagnose OHL. Miglio-
rati et al.22 (1993) and Dias et al.6 (1998) reported 
similar results11,22. 

Subclinical OHL was first described in 1995 by 
Mabruk et al.20 (1995). These authors reported that 
2 out of 15 AIDS postmortem tongues were positive 
for EBV despite normal clinical appearence of the 
mucosa. In that study, the authors suggested that 
in situ hybridization is sufficiently sensitive to de-
tect very early or subclinical EBV infection20. Dias 
et al.7, in 2001 investigated the presence of nuclear 
features indicative of EBV infection in clinically 
normal lateral borders of tongue smears of 50 pa-
tients with AIDS. Nuclear changes were noted in 
12 patientes (24%) on both sides of the tongue. 
These authors suggested that cytopathology can 
be used as a diagnosis method for the subclinical 
phase of OHL7. 

Accurate diagnosis of OHL is important be-
cause it may serve as an early indicator of an un-
diagnosed HIV infection. Moreover, it may be of 
prognostic value4. However, according to many au-
thors, OHL has rarely been described in the HIV+ 
pediatric population, with a prevalence varying 
from 0 to 6%1,2,4,5,9,10,12,13,15,16,18,19,21.

The aim of this study was to verify OHL preva-
lence in HIV children using cytopathology.

MATERIALS AND METHODS

The procedures in this study were conducted 
in accord with the ethical standards established 
by the institution where the experiments were per-
formed.

A hundred and twenty HIV pediatric patients 
aged less than 13 years were enrolled in this 
study. Patient data were collected by a confidential 

questionnaire previously authorized by the child’s 
parents or legal guardian. Data such as age, route 
of HIV transmission, signs and symptoms, oral dis-
eases, viral load, CD4 count, CD8 count and type 
of antiretroviral therapy were collected. Viral load 
was stratified in two groups: high (greater than 4.0 
log10) and low (lower than 4.0 log10) according to 
Grando et al.13 (2002) study.

Oral examinations were performed in all 120 
patients under artificial light. The patients were 
evaluated for oral lesions and the dental aspects 
were not considered. Cytopathology specimens were 
obtained from the lateral borders of the tongue us-
ing an endocervicex brush (vagispec, Jaraguá do 
Sul, SC, Brazil), independently of the presence of 
lesion in that area. The material was carried over 
to an identifed glass slide, through rotatory move-
ments of the brush. These glass slides were fixed 
in 90º alcohol and packed in an appropriate plastic 
container. They were subsequently processed with 
Papanicolaou staining.

The laboratorial phase was performed at the 
Service of Pathological Anatomy, Antônio Pedro 
University Hospital, Fluminense Federal University 
(UFF), Niterói, RJ, Brazil. The slides were examined 
by two independent observers using a Nikon optical 
microscope (Labophot – 2, Tokyo, Japan).

Descriptive statistics, and the chi-square and 
Wilcoxon-Mann-Whitney tests were carried out us-
ing the SPSS program (version 10, Chicago, USA).

RESULTS

One hundred and twenty patients were en-
rolled: 69 (57.5%) females and 51 (42.5%) males 
with a mean age of 6.9 ± 2.5 years. All patients 
were infected by vertical transmission. 

In 2 instances the medical record could not 
be located. Of the remaining 118 patients, 110 
(93.2%) were receiving antiretroviral therapy. Of 
these, 74 (67.2%) were receiving highly active an-
tiretroviral therapy (HAART).

The criteria for cytophatologic OHL diagnosis 
were the EBV-related characteristic alterations. 
Clinical OHL was identified in 2 cases (1.67%). In 
both, the three EBV induced nuclear alterations 
were observed: Cowdry type A inclusions (Figure 1), 
ground-glass nuclei (Figure 2) and nuclear beading 
(Figure 3). Twenty subclinical OHL cases (16.7%) 
were found. The total prevalence (clinical and sub-
clinical) was 18.3% (22 cases). 
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DISCUSSION

In the first reported cases of OHL, the diag-
nosis was based on the clinical appearence of the 
lesion associated with no response to antifungical 
treatment, thus ruling out oral candidiasis (OC)8,13. 

Nevertheless, several oral lesions may resemble 
OHL, including frictional kyperkeratosis, lichen 
planus, hyperplastic candidiasis, white sponge 
nevus and severe leukoedema14. OHL diagnosis is 
now based on cell morphology (histopathology and 
cytopathology), associated or not with EBV dem-
onstration (immunohistochemistry, in situ hybrid-
ization, polymerase chain reaction or electronic 
microscopy). Many studies have demonstrated 
cytopathology specificity6,7,11. In HIV children, the 
accomplishment of a biopsy represents difficulty 

comparable to that involved in its accomplish-
ment in adults, amplified by the delicate approach 
involved. Moreover, the cytopathology allows the 
diagnosis of subclinical OHL. In these cases, there 
is no visible clinical lesion, therefore not leading 
to a biopsy indication and compromising the di-
agnosis of subclinical OHL. Methods of identifica-
tion of the EBV, because of its high cost, must be 
reserved for the doubtful cases, where the nuclear 
alterations are not characteristic of the disease or 
are absent.

Oral hairy leukoplakia is most often found 
on the lateral borders of the tongue. Some case 
reports describe lesions in other areas of the oral 
mucosa, such as buccal mucosa, lip mucosa, floor 
of the mouth, soft palate and pharynx23. We opted 
to collect material from the lateral borders of the 
tongue because it is the most common site of 
involvement.

Clinical OHL was observed in two instances 
(1.67%). OHL prevalence in this study matches the 
prevalence described in the literature (0 a 6.7%). 

However, in most of these studies, OHL diagnosis 
was based only on the clinical aspects. 

OHL is an EBV disease whose primary infection 
occurs between 7 and 11 years of age. Chigurupati 
et al.3 and Del Toro et al.5, in 1996, have stated 
that EBV exposure does not occur in younger chil-
dren, thus justifying the low prevalence of OHL3,5. 

However, in our two clinical cases the patients had 
less than 7 years of age (4 and 5 years). 

There are many hypotheses explaining the 
observed low prevalence of clinical OHL in HIV-
infected children. One is the occurrence of Candida 
overlaying the OHL lesion, which is then commonly 

Figure 1 - Cowdry type A: eosinophilic inclusion sur-
rounded by a clear zone or “halo”. Papanicolaou stain, 
100 X.

Figure 2 - Ground-glass nuclei: eosinophilic or baso-
philic inclusions that cause homogenization of the nu-
clear surface and peripheral margination of the chro-
matin. Papanicolaou stain, 100 X.

Figure 3 - Nuclear beading: peripheral margination and 
clumping of chromatin. Papanicolaou stain, 100 X.
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mistaken for oral candidiasis (OC). In our two cases 
of clinical OHL there was OC overlaying the OHL 
lesion. OHL overlaid with OC is frequently reported 
in the literature, occurring in 50 to 75% of the 
reported cases. The authors believe that the epi-
thelial penetration of hyphae of Candida sp. may 
allow contact between the EBV contained in the 
saliva and the cells of the epithelial prickly layer, 
where a higher concentration of EBV receptors 
can be found. Despite the frequent occurrence of 
Candida sp. in OHL lesions, either in scraped, cul-
tured or histopathology specimens, Epstein et al.8 
(1995) do not believe that OC is of etiologic impor-
tance because OHL does not resolve with aggres-
sive antifungical therapy. Other hypotheses that 
have also been raised in the attempt to explain the 
low prevalence of OHL in children are: OHL may 
appear only transiently, secondary to intermittent 
changes in CD4 cell numbers9; children are not 
exposed to the innumerable strains of EBV that are 
necessary to produce the lesion9,19; OHL would be a 
more delayed symptom of HIV infection appearing 
in older children4,23. 

The clinical significance and the prognostic 
implications of OHL in HIV-infected children are 
not yet well studied13. Many papers show the re-
lationship between AIDS oral manifestations and 
CD4 cell counts and viral load in adults2,3,6,16,23. 
Some few authors believe that these same correla-
tions do not exist among children9,12. The associa-
tion between these AIDS markers and the presence 
of oral lesions in children is still not clear in the 
literature5,10,16. 

Since the number of cases of clinical OHL 
is low, it is difficult to make a significant corre-
spondence with the laboratory data. Fonseca et 
al.10 (2000) observed that children who presented 

a T4/T8 ratio < 0.5 were more susceptible to the 
development of oral lesions, as in our two cases 
of clinical OHL.

The total prevalence of OHL (subclinical and 
clinical) was 18% (22 cases). By reviewing the lit-
erature, we did not find any case report of subclini-
cal OHL in HIV+ pediatric patients. This is the first 
study reporting subclinical OHL in HIV children. 

Since the introduction of HAART therapy, a 
decline in oral manifestations has been observed. 
The use of HAART did not influence the occurrence 
of lesions among our patients. 

The use of cytopathology has not been de-
scribed for OHL diagnosis among children. This 
method is simple, efficient, low-cost, painless and 
not invasive. We suggest cytopathology as a stand-
ard procedure for diagnosing OHL in HIV-infected 
patients.

CONCLUSIONS

	 1.	Prevalence of OHL in our HIV pediatric popu-
lation (18%) was larger than that reported in 
the literature. 

	 2.	Our study did not demonstrate a relationship 
between prevalence of OHL and severe immu-
nodepression, viral load or HAART therapy. 
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