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Retrospective analysis of the clinical 
behavior of oral hairy leukoplakia in 
215 HIV-seropositive patients

Abstract: Oral manifestations are common findings in human 
immunodeficiency virus (HIV) infected patients and frequently 
influence the overall health. Oral hairy leukoplakia (OHL) is strongly 
associated with HIV infection demonstrating its relationship with the 
individual’s immune status and progression of immunosuppression. 
This study aims to retrospectively evaluate OHL in HIV patients, 
analyzing its incidence, demographic aspects and possible changes in 
clinical and epidemiological profile of the disease over 17 years. The 
records of 1600 HIV-infected patients were reviewed. The data were 
correlated and analyzed, considering HIV exposure category, age, 
gender, harmful habits, CD4 level, use and type of antiretroviral. OHL 
was observed in 215 (13.4%) patients. Most were men in the fourth 
decade of life, 171 (79.5%) and 112 (52,1%) respectively, but an increase 
in the incidence of OHL among female patients and those in the fifth 
decade of life was observed. Tobacco smoking was the most frequent 
harmful habit reported by 114 (68%) patients. OHL occurred mostly in 
patients with CD4 counts between 200 and 500 cells/mm³ 35 (55.5%). 
The lower incidence of OHL was found among patients using at least 
one non-nucleoside reverse transcriptase inhibitor (NNRTI). OHL is 
related to CD4 count, use of ARVT and tobacco smoking and is also 
more prevalent in men in the fourth decade of life. These characteristics 
were recognized in absolute values, but when verifying the behavior 
over the years we noticed that the incidence of OHL is decreasing and 
its epidemiological characteristics changing.

Keywords:  HIV; Acquired Immunodeficiency Syndrome; Leukoplakia, 
Hairy; Epidemiology.

Introduction
Human immunodeficiency virus (HIV) infection is considered as one 

of the major health threats of the world since 1981, when the infection was 
officially recognized by the Centers for Disease Control and Prevention 
(CDC). Since then, studies were conducted for better understanding of the 
nature of the infection, as incidence and development of opportunistic 
infections; and its relationship with clinical and demographic aspects1,2,3,4.  
One of the most common manifestations described in HIV-positive patients 
are the oral alterations, usually affecting the general health of these 
patients1, predicting a worse prognosis and representing an important 
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clinical marker for disease progression2.There are 
many oral lesions that have been associated to HIV 
infection; those are classified into three groups 
according to their intensity and features3. 

The first group is characterized by the oral lesions 
strongly associated with HIV, such as candidiasis, oral 
hairy leukoplakia (OHL), linear gingival erythema, 
acute necrotizing ulcerative gingivitis, necrotizing 
ulcerative periodontitis, Kaposi’s sarcoma and 
non-Hodgkin lymphoma. The second group includes 
atypical ulcers, salivary glands disorders and viral 
infections including cytomegalovirus, herpes simplex, 
papillomavirus and varicella-zoster. Lastly, the third 
group consists of oral complications observed in 
HIV infection but not considered a distinctive lesion 
associated with the virus such as osteomyelitis, 
neurological disorders, sinusitis and squamous cell 
carcinoma, among others3.

OHL is almost exclusively seen in immunosup-
pressed patients5,6. The detection of Epstein-Barr 
virus (EBV) DNA in the epithelial cells is confirma-
tory for the diagnosis of this lesion5, OHL is clinically 
described as asymptomatic non-removable white patch 
with corrugated surface. This white lesion can be dis-
tinguished by the formation of vertical grooves most 
commonly seen on the sides of the tongue, often bilat-
erally7. Clinical differential diagnosis is based on the 
exclusion of irritative hyperkeratosis, pseudomem-
branous candidiasis, lichen planus and white sponge 
nevus. The histopathological features of OHL are not 
pathognomonic, and include hyperkeratosis, epithelial 
hyperplasia, ballooning degeneration, acanthosis, and 
mild or moderate inflammatory infiltrate8. 

The diagnosis can be established on a clinical basis, 
though some authors believe that the presence of EBV 
should be confirmed by in situ hybridization8,9.  The 
importance of an accurate diagnosis of OHL relies in 
the fact that this condition has a clear prognostic value 
for HIV infection progression and is classified as a 
Centers for Disease Control and Prevention category-B 
clinical marker of HIV disease10. In HIV-seropositive 
patients OHL suggests a lower CD4 account and a 
higher viral load level2,11. OHL can be also an indicator 
of therapeutic failure or patient non-adherence to 
antiretroviral treatment12.

Some patients request treatment, which can be 
local, using keratolytic substances, or systemic with 
antiviral (eg. Acyclovir) or antiretroviral drugs, 
though it frequently resolves with highly active 
antiretroviral therapy (HAART), if associated with 
HIV infection13. However, since OHL does not 
represent a biological risk or have any symptoms, 
the treatment is unnecessary13.

OHL occurs mainly in adults, is uncommon in 
children, and affects mainly homosexual males. Most 
of the epidemiological studies places this lesion as 
the second most prevalent, but its incidence has been 
variable in different countries14,15.

The introduction of new antiretroviral therapies, 
such as those used in HAART protocols, caused marked 
reduction in the frequency of oral manifestations in 
general, but especially in those strongly associated 
with HIV, as candidiasis and OHL. Some authors 
also believe that changes in the clinical course and 
characteristics of those lesions can already been seen2,16.

The HIV epidemic also presented important changes 
in some countries, notably in the increment of the 
heterosexual HIV population17. It is possible that these 
changes could also affect the clinical and epidemiological 
behavior of oral manifestations, and the temporal 
assessment of large populations may be useful in 
identifying new patterns of these manifestations.

In the present retrospective study we analyzed 
the presence of OHL in HIV positive patients treated 
at Special Care Dentistry Center (School of Dentistry, 
University of São Paulo) over 17 years. Then, the 
incidence, demographics and possible changes in 
clinical and epidemiological profile of the disease 
were evaluated.

Methodology
The study protocol was approved by the Ethics 

Committee (protocol number: 78/99). The records of 
1600 HIV-infected patients admitted at our institution 
from 1989 to 2006 were revised. At baseline visit 
clinical history was taken and oral examination 
was performed. The data collected at the patient’s 
initial visit were transferred to a computer program 
developed by the CDC, Epi Info 6 version 6.04c, where 
the data was correlated and analyzed, considering 
the variables of HIV exposure category, age, gender, 
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harmful habits (tobacco smokers and tobacco 
smokers+alcohol drinking habit), CD4 level, use 
and type of antiretroviral. To minimize the possible 
errors during the data transfer a standard data model 
was developed. All information was transferred by 
two trained researchers. 

The diagnosis of OHL was performed based on 
clinical and histological characteristics. 

Univariate analyses were used to identify 
changes in each variable throughout the study 
period. For categorical data analysis multiple 
correspondence analysis were performed to 
determine the association between qualitative 
variables. Binary logistic regression was applied 
to evaluate the HIV patients with OHL and 
the explanatory variables considered. Then 
logistic models, namely Pearson, deviation and 
Hosmer-Lemeshow, were applied and adjusted 
indicating the significant variables. Then the Cramer 
V coefficient was used as correlation ratio. The 
chi-square test was used to evaluate the impact of 
antiretroviral therapy (ARVT) on OHL. The results 
were considered statistically significant at p < 0.05.

Results
During the data transfer it was noted that certain 

records were lacking some information. This fact 
is reflected in the total number of evaluations in 
some analysis.

During the period starting from 1989 to 2006, 
1600 new HIV-positive patients were admitted and 
evaluated at the center, OHL was observed in 215 
(13.4%) from those. The first figure (Figure 1) shows 
the incidence of OHL during the study period, 
demonstrating a gradual decrease in this lesion 
expression. It should be noted that 50 new patients 
were admitted in 2006 and none of them presented 
with the disease.

Regarding the age of these patients, the vast 
majority 112 (52.1%) was in the fourth decade of life. 
Patients in the third and fifth decades were observed 
in 63 (29.3%) and 29 (13.5%) respectively. In the first, 
sixth and seventh decades of life only one patient, 
in each decade, (0.01%) was diagnosed with OHL.

Tobacco smoking was the most frequent substance 
used stated by all the patients studied. Among patients 

with OHL who reported any harmful habits (168); 
114 (68%) revealed tobacco and 37 (22%) alcohol use, 
10 (6%) smoked marijuana and 5 (3%) and 2 (1%) were 
addicted to cocaine and crack, respectively. 

Among 215 patients with OHL 211 (98.1%) were 
conscious of their presumable HIV exposure category. 
The most frequently reported HIV exposure category 
was through sexual contact in 168 (79.5%) of the 
patients, heterosexual was the most prevalent 85 
(40.5%) and followed by homosexual contact 70 
(33%) and bisexual 13 (6%). The injecting drug users 
(IDUs) were observed in 39 (18%), those infected 
through blood transfusion 9 (4%) and children infected 
vertically 2 (1%).

Information regarding CD4+ levels at the time 
of OHL diagnosis was available in 63 (29.3%) of the 
patients. OHL occurred mostly in patients with CD4 
counts between 200 and 500 cells/mm³ 35 (55.5%), 
16 (25.3%) had counts above 500 cells/mm³ and 12 
(19%) below 200 cell/mm³.

Regarding the use of anti-retroviral drugs 110 (51%) 
patients were in treatment, while 105 (49%) did not use 
any ARVT. Three different classes of antiretroviral 
drugs were identified among patients in treatment: 
protease inhibitors (PIs), non-nucleoside reverse 
transcriptase inhibitors (NNRTIs) and nucleoside 
reverse transcriptase inhibitors (NRTIs). In general, 
the treatment regimens used combined 2 different 
drugs (NRTI+NNRTI or NRTI+PI) and none of 
the patients using NNRTIs presented PIs in their 
therapeutic regimen.
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Figure 1. Annual percentage of new and HIV-positive 
patients who presented hairy leukoplakia in the period 1989-
2006 (n = 215).
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The incidence of OHL between 1989 and 1996 was 
16.3%. In 1996, PIs were introduced systematically in the 
treatment of HIV patients and reached a peak in 2000. 
During that period the incidence of OHL showed a 
reduction reaching 12.6%. A second period of reduction 
in the incidence of OHL could be identified from 2000 
to 2006 with the introduction of NNRTIs, when the 
incidence of OHL decreased to 7.7% (Figure 2).

Statistical analysis (chi square) was performed 
between the two different groups of ARVT (missing 
data were excluded). Thirteen (9.9%) of 131 patients 
who received NRTI+NNRTI presented OHL compared 
with 37 (12.2%) of 304 patients who received NRTI+PI. 
The patients who received NRTI+PI had a relative 
risk 0.9 times higher for the disease. Nevertheless, 
this finding was not statistically significant (p = 0.5).

In order to verify the association between the 
categorical variables during the study period, four 
sub-periods were established (P1: from 1989 to 1992, 
P2: from 1993 to 1996, P3: from 1997 to 2000, P4: from 
2001 to 2005) and a multiple correspondence analysis 
was performed.

 Figure 3 identifies the patients diagnosed with 
OHL in P1. This population was characterized by 
fourth decade males infected by injectable drugs and 
not under any kind of ARVT or only NRTI.

During P2 and P3 no association was observed. 
Figure 4 illustrates the P4 interval. In this last 
sub-period patients with OHL formed a group of men 
in their fourth decade of life that presented smoking 
and drinking habits. However, in the same period it 
is possible to identify a second group composed of 

women in fourth or fifth decade of life, heterosexual, 
tobacco smokers and under NRTI+NNRTI therapy.

Specific information with respect to the CD4 cell 
count was available in 556 charts of 1600 patients. The 
correlation between the considered variables (ARVT, 
harmful habits, decade of life, exposure category, CD4 
count), according to the V Cramer method, revealed the 
variable “exposure category” statistically  correlated 
with “decade of life” (p = 0.560) and “sex” (p = 0.621). 

Originally a model was adjusted including the main 
effect of all variables. The model adjustment resulted in 
the harmful habits (“tobacco smokers” (p = 0,012) and 
“tobacco smokers+alcohol drinking habit” (p = 0,008)) and 
“level of CD4” (p = 0,019) as the statistically significant 
variables. Confidence interval of 95%. Both adjustments 
presented a descriptive level greater than 5% for the 
three tests (Pearson, Deviance and Hosmer-Lemeshow), 
particularly the final model that achieved a lower value 
in the chi-square estimation for the three methods, thus 
indicating a better fit to the data. 

From those data analyses it is possible to 
predict that a patient with a CD4 count less than 
or equal to 500 cell/mm³ and tobacco smoker has 
an estimated odds of developing OHL of 2.23 times 
(95%CI = 1.20–4.17). The estimated odds of a patient 
with CD4 count less than or equal to 500 cell/mm³, 
smoker and alcohol user of developing OHL is 2.43 
(95%CI = 1.26–4.67]. And the chance of an individual 
with CD4 level less than or equal to 500cells/mm³ 
that has no harmful habit presents LP is 2.5 (1/0, 
4) times the odds of those with CD4 counts greater 
than 500 cells/mm³ and has no harmful habit (Table).
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Figure 2. Annual incidence of hairy leukoplakia and the type of ARVT used by 1600 HIV-positive patients.
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Figure 3.  Correspondence analysis, from 1989 to 1992, lists the variables: age, harmful habits, HIV exposure category, gender and ARV. 

0.06

0.02

0.00

-0.02

-0.04

-0.06

-0.08

-0.05 0.00 0.05

ID

HETERO
F

TOBAC

3D

5D

MSM

ALCOH

4D
M

NO-ARV

NK

NRTI+PI

NO-HH

NRTI+NNRTI

TOBAC+ALCOH

TRANSF

0.04

TOBAC: tobacco smokers; 3D: third decade; F: female; HETERO: heterosexual; 5D: fifith decade; NRTI+NNRTI: nucleoside reverse 
transcriptase inhibitors and non-nucleoside reverse transcriptase inhibitors;  ALCOH: alcohol; M: male; 4D: fourth decade; NRTI+PI: nucleoside 
reverse transcriptase inhibitors and protheinase inhibitors; NK: not known; NO-HH: no harmful habtis; NO-ARV: no antiretroviral; TRANSF: 
transfusion; MSM: men who have sex with men; ID: injectable drugs users.

Figure 4. Correspondence analysis, from 2001 to 2005, lists the variables: age, harmful habits, HIV exposure category, gender and ARV. 
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Discussion
There are numerous studies about the prevalence 

of oral manifestations associated with HIV-infection 
and there is a general consensus regarding the 
decrease in these oral lesions with the introduction 
of HAART. However, the oral cavity is st i l l 
considered as a common site for the occurrence 
of opportunistic lesions in HIV-infected patients 
on ARVT. In addition, it has been suggested that 
the presence of oral lesions might be not only 
predictors of disease progression but also a clinical 
predictor of HAART failure or non-adherence12,16.

One of the limitations of this study is related 
to the study design. In cross-sectional analytical 
epidemiological studies is not known whether 
exposure proceeds or is a consequence of the 
disease/condition related to health. 

The diagnosis of OHL is still a controversial issue, 
specially the necessity of the association between 
clinical aspects, histopathological/cytopathological 
features and EBV molecular detect ion. The 
gold-standard to stablish the final diagnosis of 
OHL is the detection of EBV in epithelial cells by 
in situ hybridization8,9. Some authors have used 
PCR to EBV detection, but is not a good tool to 
stablish the epithelial infection because of the saliva 
contamination in biopsy or cytological samples8,9. 
In known HIV-seropositive patients the OHL diagnosis 
can be stablished by an experienced clinician based 
on clinical and histopathological features3. 

The demographic characteristics reported in the 
literature suggest a higher prevalence of OHL among 
HIV positive males, particularly homosexuals1,18,19,20,21. 
Our study likewise showed the male gender as the 

most affected, though the incidence of OHL among 
women had increased in the latest years. Contrary 
to some studies the most prevalent exposure risk 
category in patients with OHL was the heterosexual. 
Also the age group of patients with OHL suffered 
a variation over the years. The fourth decade of life 
was the most prevalent however we noticed that this 
age group has decreased as a consequence of the 
increase patients in the fifth decade of life. Although 
related data concerning longitudinal studies are 
sparing this differences may be related to the HIV 
epidemic progression. 

The HIV epidemic profile in Brazil has been 
experiencing dramatics changes in the past decade. 
Markedly the increased amount of infected women, 
the increment in age of the HIV-positive population, 
and the crescent group exposed through heterosexual 
contact17. These facts can contribute for the changes 
in epidemiological profile of patients with OHL in 
the present study.

Statistically elevated risk of OHL in smokers 
compared with nonsmokers has been noted in 
this study and is in agreement with previously 
published data15,20,22,23. Cigarette smoking has already 
been established as a strong risk factor for oral 
cancer. Even though there is no evidence of OHL 
being a premalignant lesion, it is possible that oral 
mucosa become more susceptible to infection by 
EBV, influenced by cigarettes chemical compounds23. 

Regarding laboratorial parameters, several studies 
demonstrated the relation between the presence of 
OHL and a lower CD4+ account15,18,24 but no association 
was found between HIV viral load and opportunistic 
infections25. However, some authors believe that, 
despite this correlation, OHL can occur regardless 
of the CD4 level20,22. In the present study the highest 
incidence of OHL was among patients with CD4 
counts range from 200 to 500 cells/mm³ (55.5%).

During the study period, a reduction of OHL cases 
(Figure 1) was observed suggesting an improvement 
in the immune status of HIV patients over the years. 
This enhancement can be credited to the systematic 
use of ARVT experienced since 1996, period when 
the government began the free distribution of ARVs 
to all patients in need of medication26. Regarding the 
use of ARVs, we were also able to verify the efficacy 

CD4 count Harmful habits
Odds 
ratio

Limit 
inferior

Limit 
superior

CD4 ≤ 500

No-hh or alcohol 1 1 1

Tobacco 2,23 1,2 4,17

Tobaco+alcohol 2,43 1,26 4,67

CD4 > 400

No-hh or alcohol 0,4 0,18 0,86

Tobaco 0,88 0,87 6,7

Tobaco+alcohol 0,96 0,94 7,23

No-hh: no harmful habits.

Table. Estimated odds ratios. 
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of different classes of drugs in the prevention of 
OHL. The largest number of patients with OHL 
was those who did not use any medication or 
not combined different classes of drugs in their 
regimen. In our study, the correlation between a 
lower incidence of OHL in patients taking NNRTI 
could be observed, but statistical tests were not 
favorable to this association, patients under NNRTI 
therapy showed an increase of OHL in the last decade 
(Figure 4). This apparent contradictory outcome may 
be explained by the adaptations of ARV recommended 
therapy implemented by Brazilian Ministry of Health. 
According to the 1997 recommendation the therapeutic 
regimen must include 2 NRTI and in some cases a 
triple regimen might be used with the addition of 
one PI27, this therapy was applied until 1999 when 
based on recent advances in the area a new strategy 
was recommended replacing the triple therapy with 
PI by the triple with NNRTI 28 thus consequently 
increasing the number of patients taking NNRTI. 

There is some controversy in the literature 
regarding the effectiveness of ARVT in reducing the 
incidence of OHL. Although some studies demonstrate 
the effectiveness of ARV drugs16,29, especially PIs14,16, 
others did not observe this association15,19,24.

This issue can and should be studied further in 
future, since recent regimens containing NNRTI or 

NNRTI + PI, have been associated with a greater 
virologic suppression thereby promoting immunologic 
reconstitution comparing to regimens containing only 
PIs30. On the other hand, there is a great number of 
different antiretroviral drugs classes such as Integrase 
Inhibitors, Fusion/Entry Inhibitors and Multidrug 
Combination Products that has been introduced in 
the HIV management and can also have an effect on 
prevalence of oral manifestations.

Conclusion
The study allowed us to conclude that OHL is a clinical 

manifestation of the immunodeficiency induced by HIV 
infection and is related to the patient CD4 count, use of 
ARVT and tobacco use is also more prevalent in men 
with heterosexual behavior in the fourth decade of life.

These characteristics were recognized in absolute 
values, but when verifying the behavior over the years 
we noticed that the incidence of OHL is decreasing 
and its epidemiological characteristics changing. 
The frequency of this lesion has increased in female 
patients in the fifth decade of life. 

The decrease in incidence of OHL appears to be 
linked to immune restoration induced by ARVT 
and the changes in Brazilian HIV epidemic seems 
to play an important role in the demographic 
characteristics of OHL.
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