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INTRODUCTION

In India, it is estimated that 2.5 million people are currently 
living with human Immunodeficiency virus infection (HIV) 
of which one million are women. Women in the age group of 

15‑24 years are more vulnerable than men and men in the age 
group of 30 years and above are more vulnerable than others.[1] 
Gender differences in the pattern of opportunistic infections 
and the impact of antiretroviral therapy (ART) were described 
from our center earlier.[2] Manifestations of viral infections 
have been reported to be different between women and men 
and significant gender differences have been reported in HIV 
patients.[3] It has also been documented that women infected 
with HIV have lower HIV RNA levels than comparable men[4] 
and progress at a faster rate to acquired immunodeficiency 
syndrome (AIDS) for a particular given viral load than men.[5,6]

Oral manifestations are diagnostic and prognostic indicators of 
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ABSTRACT
Introduction: In India, it is estimated that 2.5 million people are currently living 
with Human Immunodeficiency virus infection (HIV) of which one million are 
women. Given the occurrence of oral lesions in our population, we studied the 
patter of these lesions with respect to the role played by gender. Materials and 
Methods: 3729 consecutive patients seen over a period of 10 years (from 1998 
to 2008) attending the YRG CARE (Center for AIDS Research and Education), at 
Chennai, India constituted the study group. The oral lesions were diagnosed and 
the findings were entered into a database and analysed using the SPSS package 
SPSS11. Results: 3724 adult patients (71% males 29% females) were recruited 
in this study. 95% and 92% of males and females respectively acquired the 
infection through the heterosexual route. 69% of them presented with at least one 
oral lesion. There was a significant difference in the occurrence of oral candidiasis 
(OC) (18.8% males 10.3% females, P = 0.00) and oral hairy leukoplakia (OHL) 
(1.2% males 0.4% females, P = 0.023) between gender. The mean CD4 counts 
in males (n = 1908) was 284.48 ± 222.45 and in females (n = 1087) it was 394.51 
± 274.56. Males had 2.2 times higher risk of getting OC, 3.1 times higher risk 
of OHL and over all males had 1.58 times of having any oral lesion compared 
to females. Multivariate logistic regression that the odds of having OC (OR = 
1.7, 95%CI 1.2-2.2, P = 0.001) and OHL (OR = 3.1, 95%CI 1.1-8.9; P = 0.03) 
were significantly higher for males than for females after controlling for duration 
of being HIV positive, CD4 count and HAART. 1412 patients had their spouses 
HIV status also as HIV positive and 769 patients had their spouse HIV status as 
negative. 858 patients were on HARRT (627 males and 231 females) The partial 
correlation analysis, done between gender and CD4 counts, when controlling for 
HAART was r = 0.2028 (P = 0.00). Conclusion: Our study confirms that males 
had a higher risk of oral lesions, especially OC and OHL, than females. The 
females in this study had a significantly higher mean CD4 counts than males. 
This different immunological status of the females compared to males should 
be taken in to consideration in the evaluation and management of HIV positive 
patients in our country.
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HIV infection.[7‑10] The role played by gender in the occurrence 
of oral lesions have been explored in the western population 
and notably significant differences have been found in some 
studies and some did not report any gender differences. In 
our cohort of HIV infected patients, the number of males 
were more than females. The purpose of this article is to 
study the oral lesions in our cohort of HIV infected patients 
and to analyze their prevalence with respect to gender. Since 
oral lesions are an important constellation of HIV infection 
and given the paucity of data with respect to gender and oral 
lesions from our country, information ascertained from this 
study would help us to understand the progression of the 
disease and their management.

MATERIALS AND METHODS

Three thousand, seven hundred and twenty‑nine consecutive 
patients seen over a period of 10 years (from 1998 to 2008) 
attending the YRG CARE (Center for AIDS Research and 
Education), at Chennai, India constituted the study group. 
History and details with respect to the source of HIV infection 
and ART was recorded by trained counselors. Confirmation of 
all HIV sero‑ status for all patients was by ELISA and Western 
blot. Trained physicians and dental surgeons performed 
systemic examination and clinical oral examination, 
respectively, and the findings were recorded in the same 
format. The format included description of each lesion 
with respect to colour, character, location and number. The 
definitions and criteria used for diagnosis of the oral lesions 
were done based on work of USA, Oral AIDS Collaborative 

group[11] and EC‑ clearing house on oral problems related to 
HIV infection.[12]

Statistical analysis

Data processing and analysis were carried out using the 
statistical package SPSS 11. Chi‑squared test was used for 
comparisons of the prevalence of oral lesions between genders. 
Student’s t‑test was used to analyze the differences between 
the means and standard deviation (shown as mean ± SD). In 
determining the association between oral lesions and gender 
a direction was established in which females were considered 
as the reference group and males were considered as the test 
group. Odds ratio and 95% confidence interval are presented. 
Correlation coefficient was calculated with the aim of studying 
the strength of the association between the variables. Multiple 
logistic regression was performed to assess the risk factors 
for oral candidiasis (OC and OHL). Results were considered 
statistically significant when the P value was ≤0.05.

RESULTS

Three thousand, seven hundred and twenty‑nine adult patients 
were recruited in this study. Two thousand six hundred and 
thirty‑seven (70.8%) were males and 1087 were females 
(29.2%) The maximum number of cases was in the 25‑35 age 
group, (males: 46%, females: 50%). There were no significant 
differences in the economic status between males and females. 
Majority of the males (61%) and females (62%) were from 
middle class.

Table 1: Prevalence of Oral lesions between gender (n=3724)
Lesions Gender Total

(n=3724)
P-value

Male (n=2637) Female (n=1087)
n % n % n %

Candidiasis 497 18.8 112 10.3 609 16.4 0.00**
Pseudomembranous 329 12.5 76 7.0 405 10.9 0.00**
Erythematous 84 3.2 16 1.5 100 2.7 0.003**
Hyperplastic 36 1.4 8 0.7 44 1.2 0.133
Angular cheilitis 152 5.8 27 2.5 179 4.8 0.00**

Oral hairy leukoplakia 31 1.2 4 0.4 35 0.9 0.023*
Pigmentation 616 23.4 183 16.8 799 21.5 0.00**
Gingivitis 2000 77.3 763 71.4 2763 75.6 0.00**
Periodontitis 460 18.4 113 10.9 573 16.2 0.00**
Ulcers 78 3.0 43 4.0 121 3.2 0.127
Oral submucous fibrosis 16 0.6 1 0.1 17 0.5 0.033*
Leukoplakia 38 1.4 3 0.3 41 1.1 0.001**
Any lesions 2239 84.9 848 78.0 3087 82.9 0.00**
Others 160 6.1 33 3.0 193 5.2 0.00**
Number of lesions

0
1‑2
3‑4
>=5

398
1823
387
29

15.1
69.1
14.7
1.1

239
764
82
2

22.0
70.3
7.5
0.2

637
2587
469
31

17.1
69.5
12.6
0.8

0.00**

**P≤0.01, *P≤0.05
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Of the 3729 HIV‑positive patients, details of source of infection 
was available only for 3647 patients. Ninety‑two percent of the 
study subjects acquired the infection through the heterosexual 
route. The main source of infection for males and females 
(95% and 92%) was through the heterosexual route. This was 
followed by blood transfusion (males 1.5% and females 5%).

Table 1 shows the prevalence of HIV related oral lesions by 
gender. Of the 3729 patients, 5 patients were not included for 
comparison of oral lesions, as their gender category was not 
specific. Of the 3724 patients included for gender analysis, 
69% of them presented at least with one oral lesion and 15% 
of the males and 22% of the females presented without any 
lesions (P = 0.00). The oral lesions and conditions included 
OC, OHL, pigmentation, conventional periodontitis and 
gingivitis, oral submucous fibrosis (OSMF) and leukoplakia. 
There was a significant difference in the occurrence of oral 
lesions between gender except for hyperplastic candidiasis 
(HC) and ulcers.

Seven hundred and ninety‑nine patients (616 males, 
23.4% and 183 females, 16.8%, P = 0.00) presented with 
pigmentation. We observed this feature in the buccal mucosa 
and in the palate. Unlike the racial pigmentation, the patients 
presented with pigmented areas which varied from dark brown 
to brownish‑black in color and were diffuse or in irregular 
patches.The mean hemoglobin percentage (Hb%) in males 
with pigmentation was 11.8% ± 2.38 and in females it was 
10.95% ± 2.05 (P = 0.00). The mean Hb% in males without 
pigmentation was 12.34% ± 2.50 and in females it was 
11.33% ± 1.93 (P = 0.00). Over all of the 799 patients, who 
had pigmentation, 45.6% of them had the habit of smoking 
(58.8% males n = 362, 1.1% females, n = 2), OC was present 
in 16.4% patients (males: 18.8%, females:10.3% P = 0.00). 
10.9% patients presented with pseudomembranous candidiasis 
(PC) (males 12.5%, females 7% P = 0.00), 2.7% (males 3.2%, 
females 1.5%, P = 0.003) had erythematous candidiasis (EC), 
1.2% (males1.4%,1 females 0.7%, P = 0.113) had hyperplastic 
candidiasis (HC). OHL was seen in 0.9% of the patients 
(males1.2%; females 0.4%, p = 0.023). Ulcers were seen in 
3.2% patients (males 3% females 4%, P = 0.127). Seventeen 
patients had (males 0.6%, females 0.1%) had OSMF, 41 
(males1.4% and females 1.1%) had leukoplakia.

CD4 counts were available for 2651 patients. 1022 patients had 
C4 counts less than 200 and 1629 patients had CD4 counts 
greater than 200. There were significant differences between oral 
lesions between the groups. OC (19.8% in ≤ 200, 9% in > 200, 
P = 0.00), Gingivitis (81.6% in CD4 ≤ 200, 76.3% in > 200 
P = 0.001), Pigmentation (26.4% in CD4 counts ≤ 200 16.5% 
in > 200, P = 0.00), ulcers (4.6% CD4 counts ≤ 200, 2.1% 
> 200, P = 0.00). When oral lesions were compared between 
gender, in those with CD4 counts ≤ 200, though there were no 
significant differences in oral lesions between gender females 

had lesser prevalence of oral lesions than males. But when the 
occurrence of oral lesions were compared between gender with 
CD4 counts > than 200 there were significant differences in 
the occurrence of OC (males: 10.8%, females 5.6%, P = 0.00), 
pigmentation (males: 18.9%, females 12.1%, P = 0.00), 
periodontitis (males: 14%, females: 7.9% P = 0.000).

Eight hundred and fifty‑eight patients were on HAART 
(627 males, 231 females) and 2866 (2010 males, 
656 females) were not on HAART. Between the patients 
on HAART and non‑HAART, there significant differences 
in the occurrence of OC (non‑HAART: 18.2%, HAART: 
10.1%, P = 0.00), gingivitis (non‑HAART: 81.1%, 
HAART 73.9%, P = 0.00), periodontitis (non‑HAART: 
11.9%, HAART: 10.7% P = 0.00) and OHL (non‑HAART 
group: 1.2%, HAART:0.1%, P = 0.002). Even though 
female patients had lesser lesions than males, there were 
no significant differences between the occurrences of 
oral lesions between gender in HIV patients who were on 
HAART. In patients not on HAART, there were significant 
differences in the occurrence of OC (males: 21.2%, females: 
11.1%, P = 0.00), gingivitis (males: 75.9%, females: 69.2%, 
P = 0.00), pigmentation (males: 23.3 %, females: 16.1%, 
P = 0.00), periodontitis (males: 20.3% females: 11.9%, 
P = 0.00) and OHL (males: 1.5%, females: 0.5%, P = 0.00).

The mean CD4 counts in males (n = 1908) was 284.48 ± 222.45 
and in females (n = 1087) it was 394.51 ± 274.56.

We computed the odds ratio, with reference to the females, 
the risk of males acquiring each oral lesion [Figure 1]. Males 
had 2.2 times,1.5 times, 3.2 times higher risk of getting OC, 
pigmentation, OHL respectively and over all males had 
1.58 times greater risk of having any oral lesion compared 
to females.

Table 2 shows multivariate logistic regression for OC. The 
odds of having OC was 1.7 times higher for males than for 
females after controlling for duration of being HIV positive, 
CD4 counts and HAART. Table 3 shows multivariate logistic 
regression for OHL. The odds of having OHL was 3.1 times 

Figure 1: Odds Ratio for oral lesions in males with refence to females
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higher for males than for females after controlling for duration 
of being HIV positive, and HAART. Since the difference in 
mean CD4 counts was not significant between genders for 
OHL, in the OHL model, we included only gender, duration 
of being HIV positive and HAART. This difference between 
gender was statistically significant in OC (OR = 1.7, 95%CI 
1.2‑2.2; P = 0.001) and OHL (OR =3.1, 95%CI 1.1‑ 8.89; P 
= 0.03) and showed a strong association between gender and 
occurrence of OC and OHL.

Given the occurrence of oral lesions significantly greater in 
males than in the females and higher mean CD4 counts in 
females, we further analyzed the following to understand the 
gender difference with reference to the spouse HIV status, 
duration of HIV infection and HAART.

Of the 3724 HIV‑positive patients, HIV status of the spouses 
was available for 2886 patients. 1412 patients had their spouses 
HIV status also as HIV positive and 769 patients had their 
spouse HIV status as negative. Six hundred and eighty‑four 
(35%) spouses of males and 728 (78.7%) spouses of females 
were tested HIV‑positive, 689 (35%) spouses of males and 
80 (9%) spouses of females tested HIV negative, 588 spouses 

of males (30%) and 117 (12.6%) spouses of females were 
not tested.

Of the 1412 HIV‑positive patients, whose spouse were 
also HIV positive, source of infection was available for 
1393 patients (672 males and 721 females). Ninety‑seven 
percent and 96.9% of males spouse and females spouse 
respectively acquired HIV infection through the heterosexual 
route. Of the 769 HIV‑positive patients whose spouses were 
HIV negative, information about source of HIV infection was 
available only for 754 patients (675 males and 79 females). 
Ninety‑four percent of males and 62% of females got the 
infection through heterosexual route and 34% of the females 
got the infection through blood transfusion.

The mean duration of HIV infection in males since detected 
(n = 2636) was 6.56± 2.75 years and in females (n = 1087), 
it was 6.36± 2.89 years. Clinically significant difference was 
not present with respect to duration of HIV infection between 
gender and their spouse HIV status.

For male HIV‑positive patients, when their spouse is HIV 
positive the mean CD4 count was 261 ± 201 and when the 
spouse is HIV negative it was 305 ± 231 (P = 0.002). For female 
HIV‑positive patients, when their spouse is HIV positive the 
mean CD4 count was 407 ± 276 and when the spouse is HIV 
negative the mean CD4 count was 409 ± 251, (P = 0.152). Given 
this finding, we further analyzed if this difference with respect 
to mean CD4 counts and spouse HIV status was influenced 
by the duration of being HIV positive. Correlation between 
the duration of being HIV positive and CD4 counts was done 
to study if there was any association. The correlation was 
r = 0.005; (P = 0.787) and it shows that there was no significant 
difference between duration of HIV infection and CD4 counts.

The mean CD4 counts of the group on HAART (n = 841) 
and not on HAART (n = 1810) was 267 ± 213 and 338 ± 253 
(P = 0.00), respectively. We stratified the same for gender.
CD4 counts for males and females who were on HAART was 
243 ± 195 and 332 ± 243 (P = 0.00) and not on HAART it 
was 304 ±232 and 422 ± 283 (P = 0.00), respectively. This 
denotes that, the female patients in our study group were 
having significantly higher CD4 counts than males even when 
stratified for HAART and this finding helps to understand that, 
HAART does not explain the association between gender and 
CD4 counts.

When the corelation was done between males and females 
with respect to CD4 counts, the r‑value was 0.203 (P = 0.00). 
The partial correlation analysis done between gender and CD4 
counts, when controlling for HAART was r = 0.2028 (P = 0.00).

DISCUSSION

Gender differences have been demonstrated in HIV positive 

Table 3: Multivariate logistic regression for OHL
Variables OR 95% CI P value

Lower limit Upper limit
Gender

Male
Female (R)

3.126 1.099 8.891 0.033*

Duration of HIV 
in years

≤6 yrs (R)
>6 yrs 8.704 2.062 36.737 0.003**

HAART
Yes (R)
No 5.408 0.728 40.183 0.099

*P ≤ 0.05; **P ≤ 0.01

Table 2: Multivariate logistic regression for OC
Variables OR 95% CI P value

Lower limit Upper limit
Gender

Male
Female (R)

1.657 1.231 2.231 0.001**

Duration of HIV 
in years

≤6 yrs (R)
>6 yrs 1.356 1.070 1.720 0.012*

HAART
Yes (R)
No 1.627 1.237 2.139 0.000**

CD4 count
≤200
>200 (R)

2.446 1.932 3.098 0.000**

*P ≤ 0.05; **P ≤ 0.01
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patients presenting for the initiation of ART in diverse parts 
of the world with respect to clinical, immunological and viral 
characteristics.[2,13] It has also been documented that in females 
with HIV infection, significantly low viral load than males is 
seen and they have 1.6 times higher risk of developing AIDS 
as compared to the males with a similar viral load.[5,6,14‑17]

As nearly half of the people living with HIV globally are 
females,[18] there is a need for studies focusing on gender based 
differences, especially in the era of ART.[19] Our center, in an 
earlier study has shown that the female patients had higher 
median CD4 lymphocyte counts and greater survival rates 
than the male patients.[20] We have also established that there 
are significant physiological, immunological, and clinical 
differences between males and females initiated on HAART.[2,21]

Oral lesions have established, diagnostic and prognostic 
value in HIV infection.[7,22] Though many epidemiological 
studies of HIV‑related oral lesions have been done in different 
centers and clinical settings globally,[23‑26] only a few have 
focused on the role played by gender in the occurrence of 
such diseases.[27‑30]

In this study, females constituted 29% compared with 26% 
in our earlier study.[9] Studies from various parts of the 
world have reported diverse gender distribution. In a gender 
based study from Mexico,[31] Italy[32] and America[30] females 
constituted 13%, 33% and 51%, respectively. This difference 
could be attributed to the differences in source of acquiring 
the infection. It was predominantly heterosexual route among 
males (95%) and females (92%) in our study, whereas in the 
Italian study it was intravenous drug usage (41% in females, 
61% in males) followed by heterosexual and homosexual 
route. In the Mexican study it was predominantly by blood 
transfusion in females (63%) whereas in the males it was the 
heterosexual route (90%).

In the present cohort the percentage of HIV‑positive status of 
the spouses was more among the females than the males and 
only 9% of the spouses of the females were HIV negative. When 
we looked into the route of transmission for those who had 
their spouse status as HIV positive, 97% of males and females 
acquired it through heterosexual route. Supporting this, our 
earlier report states that, for the Indian females, being married 
and monogamous were the major risk factors for acquiring 
HIV infection, implying the high‑risk activity among their 
spouses.[33] 

The occurrence of all the oral lesions (except ulcers) were 
significantly higher in males compared to females. OC has 
been associated with HIV infection and is one of the earliest 
clinical manifestation of immunosuppression and indicator of 
HIV disease.[34] The prevalence of OC in both the genders in this 
study were reduced compared to our previous study due to early 
antifungal therapy and OC was also significantly associated 
with CD4 counts lower than 200 cells/µl.

In three epidemiological cohorts studied by Shiboski et al. [30] 

to investigate the influence of gender in the occurrence of 
oral lesions in HIV infected patients, OC was higher in 
males (24%) than in females (13%). Arendorf et al. [35] in a 
South African study of 600 HIV positive patients reported a 
higher prevalence (46%) in females and a lower prevalence 
(36%) in males. Similar findings of significantly higher 
prevalence in females (35%) than males (19%) was also 
seen in the Italian study by Campisi et al.[32] At the other 
end of the spectrum Ramirez‑Amador et al.[31] did not 
observe any difference in the prevalence of OC between 
males and females in a cohort of 436 HIV infected patients 
in Mexico. In this study, the prevalence of PC was higher 
than EC overall and PC was significantly higher in males 
than in females consistent with our previous studies.[9,10] In 
the Mexican study,[31] EC was significantly higher than PC 
and was also associated with blood transfusion. OC was 
also significantly associated with CD4 counts lower than 
200 cells/µl in our study.

Males in our cohort had 1.7 times higher risk of getting OC 
than females after controlling for duration of being HIV 
positive, CD4 counts and HAART. Similar trend in gender 
differences was found in the study by Shiboski et al.[30] where 
the adjusted odds ratio for males was 1.8 times higher than the 
females irrespective of the length of follow‑up.

OHL was seen in less than 1% of our cohort and its occurrence 
was significantly higher in males than in females. Shiboski 
et al. reported that the odds of presenting with OHL was 
2.5 times higher for males than females and accounted 
this finding to the difference in the mode of expression of 
Epstein‑Barr virus. In our study, males had 3.1 times higher 
odds for getting OHL compared to females after controlling 
for duration of being HIV‑positive and HAART.

Pigmentation (other than racial) also exhibited gender 
difference in our study with a higher prevalence in males than 
in females. However, smoking habit, anemia, antiretrovirals, 
were confounding factors that need further longitudinal studies.

Significant differences with respect to conventional 
periodontitis and gingivitis were seen between genders. 
However, the high prevalence of these lesions in our normal 
population, limits the significance of occurrence of this lesion, 
in the context of immunosuppression.

Seventeen patients (16 males and 1 female) had oral submucous 
fibrosis and 41 patients had (38 males and 3 males) had 
leukoplakia, due to the habit of chewing arecanut, tobacco 
and smoking tobacco.

There were significant differences in the occurrence of OC and 
OHL between those on and not on HAART. This finding was 
consistent with our earlier study.[36] In patients on HAART we 
did not observe any significant difference between genders, 
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but in patients not on HAART there was significant increased 
occurrence of OC and OHL in males compared to females.

Our study confirms that males had a higher risk of oral 
lesions, especially OC and OHL, than females. Irrespective 
of the duration of being HIV positive, on HAART, and the 
HIV status of the spouse, the females in this study had a 
significantly higher mean CD4 counts than males.

Napravnik et al.,[4] in their meta‑analysis of gender differences 
in HIV RNA levels stated that females tend to have a lower 
plasma HIV RNA levels than males, but were unable to explain 
a biological mechanism for this gender difference. Hormonal 
differences could contribute to sex‑related differences in 
viral load.[5,36,37] It has also been stated that females generally 
experience more effective cell‑mediated immunity than 
males, which could probably explain the greater control of 
virus production in the early stages of HIV disease and the 
difference in the immunity pattern between gender.[13] Earlier 
reports[20] from our center have shown that female patients 
presented with a greater median CD4 counts and survival 
rates than male patients and it was also confirmed in our later 
study.[2] A similar trend was seen in those females for up to 
one year after initiation of HAART. The probable explanation 
given for this finding was that asymptomatic Indian women 
always almost accompanied their spouses for medical care. 
Thus they had the opportunity to know their HIV status at an 
earlier stage, unlike their spouses who were diagnosed in the 
context of medical care for a persistent opportunistic infection 
at a more advanced stage of the disease.

It has also been postulated that,[38] Toll‑like receptors which 
could modify innate and adaptive immunity to viruses, could 
be involved in the sex‑related variability in response to viral 
infections and it has been established that sex differences 
in TLR‑mediated activation of plasmacytoid dendritic cells 
(pDC’ cells)2 could account for higher immune activation in 
females compared to males at a given HIV–viral load. This 
may facilitate a mechanism by which HIV disease progresses 
faster in females compared to males.

The findings of the present study must be interpreted in the 
context that this is a cross‑sectional study and we were unable 
to perform CD4 counts for all the patients, due to resource 
constraints. The different immunological status of the females 
compared to males should be taken in to consideration in the 
evaluation and management of these patients. Treatment 
protocols need to factor in these differences to enable optimum 
management of these HIV positive patients.
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