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Abstract Introduction: Human immunodeficiency virus (HIV) infection gradually destroys the body’s immune system,

~ which makes it harder for the body to fight infections. HIV infection causes a quantitative and qualitative
depletion of CD4 lymphocyte count, which increases the risk of opportunistic infections. Thus, CD4 count
is one of the key factors in determining both the urgency of highly active antiretroviral therapy (HAART)
initiation and the need of prophylaxis for opportunistic infections.
Aim: This study aims to evaluate the prevalence and variations in the oral manifestations of HIV/acquired immune
deficiency syndrome patients on HAART therapy in urban population and their association with CD4 count.
Materials and Methods: A study was conducted by screening eighty patients who were HIV positive in an urban
location. Both adult and pediatric patients were screened for oral manifestations and simultaneously CD4 count
was also evaluated. Patients with HIV infection for variable time period who are under HAART were considered.
Statistical Analysis: Measures of central tendency were used to analyse the data.
Results: HIV infection destroys the immune system of an individual, making the patient susceptible to
various infections and malignancies. With the advent of antiretroviral therapy, the scenario has changed
drastically. We have observed that patients with CD4 counts between 164 and 1286 show relatively few
oral manifestations. Long-term HAART therapy causes pigmentation, xerostomia and angular cheilitis but
is taken up quite well by the patients.
Conclusion: In this study, eighty patients with HAART from urban population showed very minimal oral
findings because of good accessibility for treatment and awareness about HIV infections. The patients who
were on long-standing HAART treatment also showed minimal oral manifestation such as pigmentation and
xerostomia. Hence, we conclude that recognition, significance and treatment of these lesions in patients
with HIV infection do not require elaborate setup and can be treated with basic primary health care.
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INTRODUCTION

Acquired immune deficiency syndrome (AIDS) is caused
by the human immunodeficiency virus (HIV) and is highly
lethal.) India is the third largest country in the number of
HIV-infected patients and according to the WHO, in 2012,
an estimated 2.3 million individuals worldwide were newly
infected with HIV/? It is a critical disorder of the immune
system which severely damages the body’s normal defense
to infections, thereby making the host vulnerable to various
infections and conditions including malignancies, which then
become life-threatening.) With the advent of highly active
antiretroviral therapy (HAART), people are living longer and
are suffering fewer opportunistic infections. The primarily

targeted cells in HIV are CD4 helperT lymphocytesll'sl

In people with HIV infection, antibodies are developed but are
not protective. The virus may remain silent and causes CD4
cell death. This results in a subsequent decrease in T-helper
cell number, with a resultant loss in immune function which

hampers the body’s ability to fight infections.*!

The most common signs and symptoms seen with HIV/AIDS
patients are generalized lymphadenopathy, sore throat, fever,
dysphagia, night sweat, maculopapular rash, headache, myalgia,
diarrhea and peripheral neuropathies. Oral changes include
mucosal erythema, focal ulcerations,* candidiasis and hairy

leukoplakia.

The most frequently associated oral lesions in HIV-infected
children are candidiasis, herpes simplex infection, linear
gingival erythema, parotid enlargement and recurrent aphthous
stomatitis. Other viral and bacterial infections, including
periodontal infections are less commonly associated, while
hairy leukoplakia and Kaposi’s sarcoma are rarely seen in

HIV-infected children.**

HIV infection causes a quantitative and qualitative depletion
of CD4 lymphocyte count, which increases the risk of
opportunistic infections. It is one of the key factors in
determining both the urgency of HAART initiation and the
need for prophylaxis for opportunistic infections.

Dental expertise is necessary for the proper management of oral
complications in HIV infection or AIDS, but many patients

ClO not recetve adequate dental care.m

Medical clinicians should be able to recognize HIV-associated
oral disease and provide appropriate care and referral. Factors
that predispose to HIV-related oral conditions include

CD4+ cell count of <200/uL.*"

For individuals with unknown HIV status, oral manifestations
may suggest possible HIV infection, although they are not
diagnostic of infection. For persons living with HIV disease
who are not yet on therapy, the presence of certain oral
manifestations may signal progression of HIV disease.*7'

HIV-related oral abnormalities are present in 30%—-80%
of HIV-infected individuals and these abnormalities are
often inaccurately described in medical literature. Treatment
for oral conditions are also very low. Factors predictive
of receiving oral care include education beyond a high
school level, participation in clinical trials and utilization
of support services such as medical social workers. The
overall prevalence of oral manifestations of HIV disease

has changed since the advent of potent antiretroviral

therapy (ART).¥!

One study by Patton et al. noted a reduction of oral lesions
from 47.6% prepotent ART to 37.5% during the potent
ART era>) Overall, there appears to be a reduced incidence
of candidiasis, Kaposi’s sarcoma, oral hairy leukoplakia and
necrotizing ulcerative periodontitis; an increased incidence of
salivary gland disease, oral warts and dental caries in the form
of “brittle teeth syndrome” and a relatively unchanged incidence

of oral ulcers.>”?]

MATERIALS AND METHODS

Source of data

In this study, a total of eighty patients belonging to an urban
population suffering from HIV infection and on therapy
for the same were considered. In a total of eighty patients,
67 were adults and 13 were pediatric. The patients were attached
to the foundation of the hospital for their primary health care
and regular checkup.

Ethical clearance

The study protocol was approved by the research committee at
hospital and by institutional ethical committee. All information
about the patients and their identity was anonymous. Subjects
were given both verbal and written information about the nature
of the study and written consent was obtained.

Method of collection of data

A cross-sectional study was conducted on eighty randomly
chosen patients who were diagnosed as HIV positive and were
on HAART therapy independent of age and sex. The patients
who were in the window period and not on HAART therapy
were excluded from the study. All the patients were examined
for their oral manifestations, current CD4 counts and duration

of the HAART therapy.
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Statistical analysis
All the ﬁndings were tabulated and the results were analyzed
using measures of central tendency. The subjects were grouped

according to the status of CD4 count and duration of HAART

received as follows:

The CD4 counts which were recorded were divided into under
three ranges:

1. CD4 count <400

2. CD#4 count between 400 and 800

3. CD4 count >800.

The duration of the HAART therapy was also divided into
three ranges:

1. HAART therapy >4 years

2. HAART therapy between 4 and 8 years

3. HAART therapy <8 years.

All the ranges were expressed in percentages.

RESULTS

In this study, out of eighty patients, 67 were adult patients
and 13 were pediatric patients. The clinical parameters such as

age, sex, CD4 counts, duration of HAART therapy and oral
manifestations of adult and pediatric patients were noted. Out
of 67 adult patients, 21 (31.3%) were males and 46 (68.6%)
were females; the mean age of adult patients was 37.25 years. The
most common manifestations observed in adults were melanin
pigmentation (32.8%) [Figure 1], gingivitis (7.4%)) [Figure 2],
xerostomia (4.4%), candidiasis (2.9%) and combinations of
the same [ Table 1]. The most common manifestations seen in
pediatric patients were melanin pigmentation (30.7%) [Figure 3],
angular cheilitis (23.0%) [Figure 4], gingivitis (7.6%), oral
ulcerations (7.6%)) and combinations of the same [Table 2].

Correlation between different range of CD4 count and the
variation of the oral manifestations in adult patients (n = 67) are
tabulated in Table 3. In the patients with CD4 count <400, most
common manifestation seen was melanin pigmentation (25%),
least common was xerostomia and candidiasis (3.5%) and 7.1%
of patients were without any manifestations. In the patients with
the CD4 count ranging between 400 and 800, most common
manifestation was again melanin pigmentation (36.1%), least
common was xerostomia and candidiasis (8.3%) and 16.6% of
patients were without any manifestations. In the patients with
the CD4 count >800, most common manifestation was again

Figure 1: Clinical photograph revealing oral melanin pigmentation in adults patients. (a) Buccal mucosa. (b) Tongue

Figure 2: Clinical photograph revealing gingivitis in adult patients. (a)

b e |

Upper free and attached gingiva. (b) Lower free gingiva
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Figure 3: Clinical photograph revealing oral melanin pigmentation in pediatric patients. (a) Attached gingiva. (b) Buccal mucosa and tongue

Figure 4: Clinical photograph revealing angular cheilitis at the right
corner of the mouth

the melanin pigmentation (66.6%) and other manifestations
were hardly seen.

Correlation between the CD4 count and the variation of the
oral manifestations in pediatric patients (n =13) are presented
in Table 4. In the patients with CD4 count <400, most
common manifestation seen was melanin pigmentation (50%)
and least common was gingivitis (25%). In the patients
with the CD4 count ranging between 400 and 800, most
common manifestation was angular cheilitis (50%) next
was melanin pigmentation (33.3%) and 16.6% of patients
were without any manifestation. In the patients with the
CD4 count >800, most common manifestation was again

the melanin pigmentation (66.6%) and the least was oral
ulcerations (33.3%).

With the above compilation, we can infer that as the CD4
counts were increasing, the percentage of oral manifestations
were reducing in both adult and pediatric patients and vice versa.

Table 1: Percentage distribution of oral manifestations in adult
patients

Manifestations Number Percentage
Without any manifestations 8 11.9
Melanin pigmentation 22 32.8
Xerostomia 3 4.4
Gingivitis 5 7.4
Candidiasis 2 2.9
Melanin pigmentation + gingivitis 10 14.9
Melanin pigmentation + xerostomia 12 17.9
Gingivitis + candididasis 1 1.4
Melanin pigmentation + gingivitis + 2 2.9
xerostomia

Melanin pigmentation + candidiasis 2 2.9
+ xerostomia+gingivitis

Total 67 100

Table 2: Percentage distribution of oral manifestations in
pediatric patients

Manifestations Number Percentage
of cases
Without any manifestations 1 7.6
Angular cheilitis 3 23.0
Melanin pigmentation 4 30.7
Melanin pigmentation + xerostomia 2 15.3
Melanin pigmentation + angular cheilitis 1 7.6
Gingivitis 1 7.6
Oral ulcer 1 7.6
Total 13 100

With this, we can assume that as the CD4 counts were
increasing the pathological manifestations were decreasing,
and the physiological manifestations were increasing, which is
a positive sign for the patients. These CD4 counts were raised
with the advent of HAART therapy. The adverse effect with
the therapy was an increase in melanin pigmentation which is
a physiological manifestation, but the opportunistic infections

were reduced.>1"]

Correlation between the duration of HAART therapy and

the oral manifestations in adult patients are tabulated in
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Table 5. In the patients with HAART <4 years duration,
most common manifestation seen was melanin pigmentation
and gingivitis (17.6%)), least common was candidiasis (5.8%)
and the patients who were without any manifestation were
23.5%. In the patients with HAART between 4 and 8 years
duration, most common manifestation seen was melanin
pigmentation (4-2.3%), least common was gingivitis (3.8%) and
the patients who were without any manifestation were 7.6%. In
the patients with HAART >8 years duration, most common
manifestation seen was melanin pigmentation (26.3%) and
melanin pigmentation along with xerostomia (26.3%), least

common was gingivitis (5.2%) and the patients who were
without any manifestation were 10.5%.

Correlation between the duration of HAART therapy and
the oral manifestations in pediatric patients are presented in
Table 6. In the patients with HAART <4 years duration,
most common manifestation seen was angular cheilitis (50%),
least common was gingivitis (25%) and the patients who
were without any manifestation (25%). In the patients with
HAART between 4 and 8 years duration, most common
manifestation seen was melanin pigmentation (33.3%), least

Table 3: Percentage distribution of oral manifestation in adult patients with different CD4 counts (n=67)

Manifestations

CD4 count <400

CD4 count between CD4 count >800

400 and 800
Number Percentage = Number Percentage @ Number Percentage
Without any manifestations 2 7.1 6 16.6 0 -
Melanin pigmentation 7 25 13 36.1 2 66.6
Xerostomia 1 3.5 3 8.3 0 -
Gingivitis 2 7.1 3 8.3 0 -
Candidiasis 1 3.5 0 - 0 -
Melanin pigmentation + gingivitis 7 25 3 8.3 0 -
Melanin pigmentation + xerostomia 5 17.8 8 22.2 0 -
Gingivitis + candididasis 1 3.5 0 - 0 -
Melanin pigmentation + gingivitis + xerostomia 0 0 0 - 1 33.3
Melanin pigmentation + candidiasis + xerostomia + gingivitis 2 7.1 0 - 0 -
Total 28 100 36 100 3 100

Table 4: Percentage distribution of oral manifestation in pediatric patients with different CD4 count (n=13)

Manifestations CD4 count <400

CD4 count between 400 CD4 count >800

and 800

Number Percentage Number Percentage Number Percentage

of cases of cases of cases
Without any manifestations 0 - 1 16.6 0 -
Angular cheilitis 0 - 3 50 0 -
Melanin pigmentation 2 50 2 33.3 2 66.6
Melanin pigmentation + xerostomia 0 - 0 - 0 -
Melanin pigmentation + angular cheilitis 1 25 0 - 0 -
Gingivitis 1 25 0 - 0 -
Oral ulcer 0 - 0 - 1 33.3
Total 4 100 6 100 3 100

Table 5: Percentage distribution of oral manifestations in adult patients with different duration of highly active antiretroviral

therapy (n=67)

Manifestations HAART
<4 years 4-8 years >8 years
Number Percentage Number  Percentage Number Percentage

Without any manifestations 4 23.5 2 7.6 2 10.5
Melanin pigmentation 3 17.6 1 42.3 5 26.3
Xerostomia 0 - 2 7.6 2 10.5
Gingivitis 3 17.6 1 3.8 1 5.2
Candidiasis 1 5.8 0 - 0 -
Melanin pigmentation+gingivitis 3 17.6 4 15.3 3 15.7
Melanin pigmentation+xerostomia 0 - 6 23.0 5 26.3
Gingivitis+candididasis 1 5.8 0 - 0 -
Melanin pigmentation+gingivitis+xerostomia 0 - 0 - 1 5.2
Melanin pigmentation+candidiasis+xerostomia+gingivitis 2 1.7 0 - 0 -
Total 17 100 26 100 19 100

HAART: Highly active antiretroviral therapy
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common was angular cheilitis (16.6%) and the patients who
were without any manifestation were 16.6%. In the patients
with HAART >8 years duration, the only manifestation which

was seen was melanin pigmentation (100%).

The comparison of the above tables also gives the similar
results as that of the CD4 count results. As the duration
of the HAART therapy was increasing, the pathological
manifestations were decreasing and vice versa. This gives
us a clear clue that the HAART therapy is effective against

opportunistic infections.

DISCUSSION

AIDS is caused by a HIV, a retrovirus. AIDS is a critical
disorder of the immune system which severely damages
the body’s normal defense system as it has speciﬁc affinity
for CD4 cells on entry into the host’s body. The HIV
attacks and disturbs the delicate balance of host’s immune
response, thereby rendering the host susceptible to a lot
of life-threatening opportunistic infections, neurological
disorders, unusual malignancies and oral lesions.!»?
HIV infection is an extremely complex disease which
affects numerous systems such as central nervous system,
cardiovascular system and hematolymphoid organs.[m

Oral manifestations are among the earliest and most important
indicators of HIV infection.">'*! Oral manifestations are seen
in 50% of HIV-infected patients and up to 80% of them will

be due to acquired irnmunodeﬁciency.[“]

At present, three groups of oral manifestations are defined by
Coogan et al., based on their intensity and features [Table 7].[14]

HIV has become one of the World’s most serious health and
developmental challenges. The first cases were reported in
1981 and today there are approximately 36.9 million people
currently living with HIV, and tens of millions of people
have died of AIDS-related causes since the beginning of the
epidemic. The introduction of highly active antiretroviral
therapy in HIV patients has brought a dramatic reduction in
morbidity and mortality rates, and patients are living longer
with a better quality of life.'#1®

expectancy, the incidence of comorbidities are also increasing,

] Along with increasing life

this might be because of the use of antiretrovirals or due to
the advanced age."*

The patients who are on HAART will also show some common
secondary manifestation like oral melanotic pigmentation,
which is one of the physiologic manifestations.*!"’

Out of different manifestation seen in HIV patients on HAART,
oral candidiasis stands first and oral melanotic pigmentation
is the second most common manifestation according to
studies by several authors.["”] But according to a study by Patil
et al. oral melanotic pigmentation is the first most common
manifestation.”! Even in this study, oral melanotic pigmentation
was the most common manifestation seen. Ranganathan et al. had
found it to be the third most common lesion in their study[lo]
whereas Hamza et al. found this to be the second most common
manifestation.'”) The possible reason for the occurrence of this

Table 6: Percentage distribution of oral manifestations in pediatric patients with different duration of highly active antiretroviral

therapy (n=13)

Manifestations HAART
<4 years 4-8 years >8 years

Number Percentage Number Percentage Number Percentage
Without any manifestations 1 25 1 16.6 0 -
Angular cheilitis 2 50 1 16.6 0 -
Melanin pigmentation 0 - 2 33.3 3 100
Melanin pigmentation + xerostomia 0 - 1 16.6 0 -
Melanin pigmentation + angular cheilitis 0 - 1 16.6 0 -
Gingivitis 1 25 0 - 0 -
Oral ulcer 0 - 0 - 0 -
Total 4 100 6 100 3 100
HAART: Highly active antiretroviral therapy
Table 7: Represents three groups of oral manifestations as defined by Greenspan et al.
Group | Group Il Group Il

Oral candidiasis

Hairy leukoplakia

Kaposi sarcoma

Linear gingival erythema
Necrotizing ulcerative gingivitis
Necrotizing ulcerative peridontitis
Non-Hodgkin lymphoma

Atypical ulcers

Salivary gland diseases
Viral infections like CMV, HSV, HPV, HZV

Diffuse osteomyelitis
Squamous cell carcinoma
Other rare lesions

CMV: Cytomegalovirus, HSV: Herpes simplex virus, HPV: Herpes papillomavirus, HZV: Herpes zoster virus
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pigmentation may be the increased release of O melanocyte
stimulating hormone due to deregulated release of cytokines
in HIV and use of melanocyte stimulating drugs like certain

antiviral or antifungal agents and Addison's disease.11]

The next finding seen was xerostomia. This was proved by a
study conducted by Lin et al. to assess the effects of HAART
therapy on salivary gland flow rates and composition among
39 HIV-negative and 147 HIV-positive patients. They found
that there was a signiﬁcant decrease in the salivary flow rates of
the HIV-positive group as compared to the control group.®
A study done by Navazesh et al. in 2009 found that protein
inhibitors-based HAART therapy is a significant risk factor for
developing reduced salivary flow rates and also have a role to
play n salivary gland enlargement in HIV-positive patients.[lsl
Sandra Lopez—Verdin et al. studied 293 patients with and
without HAART. The therapy group showed a significantly
lower average salivary flow than did the group without therapy
and they observed that the decreased flow rate after 1 year of
therapy. The results were not conclusive, despite signiﬁcant
differences in xerostomia and flavor alteration between the
groups was evident. They concluded that the ART could cause
cumulative damage that affects the amount of salivary flow."”’
Xerostomia may be a side effect of drugs or may be due to
the proliferation of CD8+ cells in salivary glands. This may
be a factor responsible for dental decay in HIV patients on
longstanding HAART.? Qur study also showed that patients
developed xerostomia with longer duration of HAART therapy
that is patients who were on HAART therapy for more than
8 years showed xerostomia to be a common manifestation.

Gingivitis is seen due to reduced CD4 counts leading to
susceptibility to opportunistic infections.™* Our study showed
a decrease in the incidence of gingivitis as the CD4 counts

were increasing,

Angular cheilitis which is more commonly seen in pediatric
patients is mainly because of certain drugs used for both
therapeutic and recreational purposes in HAART. The
most common side effect occurring in almost all patients
on isotretinoin use 1s acne conglobata, which often are the
earliest presenting signs of toxicity and measures of patient
compliance.[m Supporting this a study by Bodhade et al. in a
total of 399 patients on HAART;, angular cheilitis was found in
17 patients which is 4.3% of the study population. Even in our
study, four patients out of eighty showed angular cheilitis which
is 3% which is close to results obtained by Bodhade.! Angular
cheilitis was seen mainly in children with <4 years of HAART.

Other manifestations seen in our study was marginal gingivitis
which was 18% and was close to a study done by Pedreira et al.
where it was 28%./%?!

Oral manifestations are common in HIV-positive patients
and can be used to diagnose the immune status of patients.
Long-term use of HAART reduced the opportunistic
infections and increased certain physiologic manifestations like
melanin pigmentation. A dramatic decrease in the prevalence of
HIV-related oral opportunistic lesions was seen in our study
which are similar to the other studies done by Hamza et all'”!

and Umadevi et al.*®!

As the oral lesions can be readily detected by a trained clinician
in a standardized, obj ective fashion without any complicated or
expensive diagnostic technique, the utility of oral manifestations
has increased." Patients with HIV may not have a regular
dental checkup, so physicians must regularly examine patients
of suspected HIV for oral manifestations and make a strong
working relationship with dentists to provide diagnostic insight
and valuable treatment.”?"!

CONCLUSION

Our study of eighty patients from urban population showed
very minimal oral findings. There was a decrease in oral
manifestations with the increase in the CD4 count levels and the
duration of HAART, but certain physiological manifestations
like melanin pigmentation were increasing due to HAART.
The urban population showed minimal oral ﬁndings because
of awareness of HIV and good accessibility for treatment.
Thus, we want to conclude that recognition, significance
and treatment of these lesions in urban population does not
require an elaborate setup, it can be treated with basic primary
health care.
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