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A b s t r ac t
Aims: Oral and systemic comorbidities are common in human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS)
and are considered to be important predictors of the disease. Cluster of differentiation 4 (CD4) count serves as an important marker for the
progression of HIV to AIDS. Our objective was to correlate the oral and systemic comorbidities associated with HIV infection with CD4 count in
patients on highly active antiretroviral therapy (HAART).
Materials and methods: This was an observational study among 110 HIV-diagnosed patients. The oral and systemic comorbidities were noted
and compared to their CD4 counts. A Chi-square analysis was carried out to see the association of oral manifestations.
Results: Among the study subjects, 50 (45.5%) participants had a CD4 count of >500 cells/μL, 46 (41.8%) patients had a CD4 count of 200–499
cells/μL, whereas 14 (12.7%) had <200 cells/μL. The major oral manifestations observed were dental caries (n = 30, 60%), periodontitis (n = 25,
50%), and lipoatrophy (n = 25, 50%) in patients with CD4 >500 cells/μL; dental caries (n = 28, 60.90%), intraoral pigmentation (n = 23, 50%),
and periodontitis (n = 20, 43.50%) in patients with a CD4 count between 200 and 499; and dental caries (n = 9, 64.30%), periodontitis (n = 7,
50%), and candidiasis 6 (42.90%) among subjects with CD4 counts <200. The most common systemic comorbidity observed was tuberculosis
(p < 0.001) and pneumonia (p < 0.003).
Conclusion: Early intervention strategies in diagnosis and management for HIV-infected individuals have shown promising results. With the
advent of HAART, the quality of life has significantly improved.
Clinical significance: The prevalence of oral and systemic comorbidity among HIV-infected patients have declined since the advent of HAART.
Oral and general physicians should be able to identify and treat the patients at the earliest, which in turn could reduce the morbidity and
mortality rates among those infected with HIV.
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Introduction
Human immunodeficiency virus (HIV) infection remains an enigma
in today’s growing world. There is a 32% decline of new cases of
HIV infections in the world.1As per the prevalence rates of HIV
reported from India, there was a decline from 0.38% in 2001–2003
to 0.22%, and in Karnataka, it was about 0.47% among the adults in
2017. There was also a 71% decline in acquired immunodeficiency
syndrome (AIDS)-related deaths.2
The hallmark feature in determining the progression of HIV
infection to AIDS is dependent on the depletion of cluster of
differentiation (CD) count. The virus remains in the body in both
latent and replicative form. The T lymphocytes plays an important
role in immune mechanisms, as they thwart and keep our bodies
free from infections, and are also potential target cells of HIV.3 CD4+
T cells are mainly present in the GI tract, followed by lymph nodes
and other lymphatic tissues rather than the peripheral blood.4 The
destruction of the lymphocytes reduces the ability of the body to
fight infections, thereby predisposing the patient susceptible to
opportunistic infections.5The initial signs of immunosuppression
occur when the CD4 count is lower than 500 cells/mm3, while the
number of circulating CD4 cells ranges from 600 to 1,600 cells/mm3
in a healthy individual.6
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Oral and Systemic Comorbidities Associated with HIV Infection
The oral cavity plays a key role in helping oral physicians in
diagnosing the disease initially, as certain manifestations are
characteristic of immune deterioration. Acquired immunodeficiency
syndrome defining oral manifestations are hairy leukoplakia, nonHodgkins lymphoma, and Kaposi sarcoma. Candidiasis is found
to be the most common opportunistic infection associated with
HIV.7Initiation of highly active antiretroviral therapy (HAART) has
markedly reduced the pathognomic oral manifestations associated
with HIV/AIDS. Systemic comorbidities are also seen in addition to
oral manifestations in patients with HIV. The most common systemic
comorbidities associated with this disease include pneumonia,
tuberculosis, and systemic candidiasis.
Few studies have been reported in relation to CD4 count as
well as oral and systemic comorbidities, especially in developing
countries where there are limited medical facilities in the rural areas.
Hence, this study was undertaken to assess the prevalence and
types of oral and systemic comorbidity with laboratory parameter
such as CD4 count.

M at e r ia l s

and

Methods

A cross-sectional observational study was conducted among the
HIV-positive patients on HAART therapy with oral manifestations.
These patients were referred to the Department of Oral Medicine
and Radiology, MCODS, Mangaluru, from Antiretroviral Therapy
(ART) Centre in Kasturba Medical College and Hospital, Mangaluru,
India, for evaluation of their oral lesions between January and
June 2018.
Ethical approval for the study was obtained from the
Institutional Ethics Committee. HIV infection was confirmed by
enzyme-linked immune sorbent assay (ELISA) test and western blot.
Information pertaining to demographic details (age, sex, marital
status, occupation, and address), medical history, CD4 count, and
currently prescribed HAART was collected. NACO guidelines were
followed while examining each patient.8Intraoral examination was
carried out by an oral medicine specialist on a dental chair using
a disposable dental mirror, probe, and sterile gauze pads under
artificial light. The oral manifestations were noted and compared
to the CDC classification of CD4 count as ≥500 cells/μL, 200–499
cells/μL and <200 cells/μL.9
The prevalence of systemic manifestation with respect to CD4
count was also noted. The data were entered into a Microsoft excel
spread sheet and Statistical Package for the Social Sciences (SPSS
20.0). A Chi-square analysis was carried out to see the association of
oral manifestations. p < 0.05 was considered statistically significant.

R e s u lts
Of the 110 HIV positive patients included in the study, 50 patients
had CD4 count >500 cells/μL (mean 708.10 ± 159.40), 46 subjects
had between 200 and 499 cells/μL (mean 357.72 ± 82.57) and 14
had <200 cells/μL (mean 120.64 ± 62.28). The mean CD4 count of
the patients included in our study was 486.81 ± 247.82 cells/μL.
Twenty-four patients had a history of using tobacco (smokeless/
smoke form). The habit-related manifestations were oral submucous
fibrosis (n = 4, 3.7%), leukoplakia (n = 9, 8.3%), lichenoid reaction
(n = 4, 3.7%), and oral cancer (n = 3, 2.7%). Among the 3 patients
with oral cancer, 2 had a CD4 count below 200 (p < 0.01). Leukoplakia
and ranula in a patient with a CD4 count less than 200 (p < 0.025)
was also observed. We also observed that lipoatrophy was more in
men (n = 30, 71.40%) than in women (n = 12, 28.60%), which was
statistically significant (p < 0.040). The oral manifestations among
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patients with CD4 >500 were dental caries (60%), periodontitis
(50%), lipoatrophy (50%), intraoral pigmentation (32%), and
candidiasis (22%); CD4 count between 200 and 499 were dental
caries (60.9%), intraoral pigmentation (50%), periodontitis (43.5%),
and lipoatrophy (30.5%); and, in subjects with CD4 count <200
dental caries (64.3%), periodontitis (50%), and candidiasis (42.9%)
(Table 1).
Forty-three (39.09%) of the subjects had systemic comorbidity,
while the rest (n = 55, 50%) had no comorbidities. The most common
systemic comorbidity was pulmonary tuberculosis (n = 7, p < 0.001)
and extra pulmonary tuberculosis (n = 25, p < 0.001), pneumonia
(n = 11, p < 0.003) and pneumocystis pneumonia (n = 1, p < 0.011),
and systemic candidiasis (n = 3, p < 0.001). While comparing
the systemic disease to CD4 count, it was found that in patients
with pulmonary tuberculosis, 28.60% had a CD4 count <200 and
6.50% had a CD4 count between 200 and 499 (p < 0.001) (Table 2).
Among the extra pulmonary tuberculosis patients, 28.60% had a
CD4 count <200, 32.60% had CD4 count between 200 and 499 and
12% had a CD4 count >500 (p < 0.047). Two patients with a CD4
count <200 had hepatitis and liver cirrhosis, which was found to
be statistically significant (p < 0.031) (Table 3).

Discussion
An increase in CD4 count decreases the patient’s susceptibility to
various opportunistic infections and also reduces its advancement
to AIDS and ultimately death. Thereby, CD4 count is a reliable marker
of disease progression and treatment outcome in HIV and it is also
an important factor to initiate both antiretroviral therapies in HIV
patients.10The correlation of oral manifestations with CD4 counts
is well established. Hence, in the present study, we observed the
oral manifestation and systemic comorbidity and compared it with
CD4 count in patients undergoing HAART.
Dental caries and periodontitis were the most common oral
manifestations among the three groups of the present study, which
is similar to the study done by Davoodi et al.6This could be either
the effect of HAART11,12or it could be due to the neglect of oral
hygiene by the patient.
In our study, we found that lipoatrophy was more common
in men, which is in accordance to a study done by Soares Flávia
Machado Gonçalves and Costa Izelda Maria Carvalho.13 However,
Price et al. noted that the prevalence of lipodystrophy in HIVinfected men was less,14and while comparing it with CD4 count in
our study, it was observed that lipoatrophy was more common in
patients with CD4 count >500 and the least in patients with CD4
count <200. The reason for this could be that we had less patients
with a CD4 count <200. There are reports of low prevalence of
lipoatrophy in both developed and developing countries. This
could be attributed to the difference in the combination of drugs
used in the treatment, assessment of lipoatrophy, patient factors,
etc.15Lipoatrophy is usually associated with patients undergoing
treatment with antiretroviral therapy. This facial wasting is called
“face of AIDS.”16The loss of fat is most evident on the face when
compared to the other parts.17
Intraoral pigmentation was observed more in patients with
a CD4 count between 200 and 499; it could be either due to
the use of melanocyte-stimulating drugs (antiretrovirals and
antifungals) or due to an increased melanin production caused by
the dysregulation of cytokines in HIV.18
Erythematous candidiasis was more common among the
subjects with a CD4 count <200 (42.9%); this could be due to
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Table 1: Prevalence of oral manifestations in HIV patients in relation to CD4 count
CD4 count
<200
Oral manifestations
Dental caries
Periodontitis
Intraoral pigmentation
Lipoatrophy
Candidiasis
Gingivitis
Aphthous ulcer
Hairy leukoplakia
Lichenoid reaction
Postherepetic lesion
Intraoral malignancy
Xerostomia
Linear gingival errythema
Kaposi sarcoma

Number of patients (%)
9 (64.30)
7 (50.00)
4 (28.60)
3 (21.40)
6 (42.90)
2 (14.30)
2 (14.30)
1 (7.10)
1 (7.10)
0
2 (14.30)
0
1 (7.10)
1 (7.10)

>500

200–499
Number of patients (%)
28 (60.90)
20 (43.50)
23 (50.00)
14 (30.40)
13 (28.30)
7 (15.20)
2 (4.30)
2 (4.30)
2 (4.30)
1 (2.20)
1 (2.20)
2 (4.30)
1 (2.20)
1 (2.20)

Number of patients (%)
30 (60.00)
25 (50.00)
19 (38.00)
25 (50.00)
11 (22.00)
11 (22.00)
2 (4.00)
1 (2.00)
1 (2.00)
2 (4.00)
0
1 (2.00)
1 (2.00)
0

Chi square
0.205
0.457
2.575
5.793
2.438
0.905
2.432
0.94
0.94
0.751
8.505
0.948
1.182
3.182

p value
0.903
0.796
0.276
0.055
0.296
0.636
0.296
0.625
0.625
0.687
0.014
0.623
0.554
0.204

Table 2: Distribution associated with HIV infection of systemic disease
Comorbidity
Pneumonia (pvalue 0.003*)
Pneumocystis pneumonia (pvalue 0.011*)
Pulmonary TB (p value < 0.001*)
Extrapulmonary TB (p value < 0.001*)
Ischemic heart disease
Diabetes mellitus
Systemic candidiasis (p value < 0.001*)
Hypertension
Herpetic lesions
Anemia
Hepatitis
Epilepsy
Liver cirrhosis
Toxmoplasmosis CNS
Pleural effusion

Number of patients Percentage
11
10.9
01
0.93
07
6.48
25
23.15
08
7.41
05
4.63
03
2.78
03
2.78
02
1.85
02
1.85
01
0.93
01
0.93
01
0.93
01
0.93
01
0.93

*pvalue significant

the fact that the prevalence of fungal infections increased with
the progression of the disease. The prevalence of erythematous
candidiasis is comparable to the studies done by Nittayananta
et al.19and Gaurav et al.20
Other statistically significant oral lesions associated with HIV in
patients with a CD4 count <200 were oral cancer and ranula. Oral
cancer could occur as a result of the habit of smoking, chewing
tobacco, and alcohol. It could also occur owing to increased cell
growth and proliferation caused by viral interference with tumor
suppressor proteins (p53, Rb) and activity of the HIV transactivator
of transcription protein and HPV.21Ranula is usually seen in the first
or second decade of life,22,23
 but in our study we had seen it in a
42-year-old man.
Kaposi’s sarcoma was seen only in two patients; this could be
due to a low prevalence of HHV 8 in Indian population.24 Among
the two who had Kaposi’s sarcoma, the CD4 count one patient had
a CD4 <200, which is similar to the case reported by Moraes et al.,25

and the second patient had a CD4 count between 200 and 499,
which is similar to that reported by Vieira et al.26
Among the systemic comorbidities observed, the most
prevalent were pulmonary tuberculosis, pneumonia, and systemic
candidiasis. In HIV-infected patients, tuberculosis could be the initial
sign of the HIV infection and is also the most common opportunistic
infection.27In India, of the estimated 5.1 million with HIV infection,
half of them are co-infected with Mycobacterium tuberculosis.28
Pneumonia remains the main cause of morbidity and
mortality in HIV patients. Pneumocystis pneumonia (PCP) is the
most common AIDS-defining illness in the developed world, but
the prevalence of PCP in India and also in patients on HAART29 is
very low. This could be due to under diagnosis of cases30 another
possibility of low prevalence could be due to the fact that all our
patients were on HAART.
Candidiasis affecting the mucocutaneous system is the most
prevalent opportunistic fungal infection in immunocompromised
World Journal of Dentistry, Volume 10 Issue 4 (July–August 2019)
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Table 3: Correlation between comorbidities and CD4 count
CD4 count
Comorbidity
Pneumonia
Pneumocystis pneumonia
Pulmonary TB
Extrapulmonary TB
Toxmoplasmosis CNS
Pleural effusion
Diabetes mellitus
Hypertension
Herpes infection
Systemic candidiasis
Hepatitis
Epilepsy
Liver cirrhosis
Anemia
Ischemic heart disease

<200
0
0
4 (28.60)
4 (28.60)
0
0
0
0
0
0
1 (7.10)
0
1 (7.10)
1 (7.10)
0

patients owing to the weakened immune system. 31Monitoring the
infection helps us gain an insight into the disease progression and
prevents a complication such as candidemia.32
The results of the present study must be viewed in relation to its
limitations. Authors recommend further research in a larger sample
and a comparison should also be done with patients not on HAART.

C o n c lu s i o n
From this study, we could analyze that oral lesions that were markers
for HIV/AIDS are on the decline since the advent of HAART. The
use of HAART has revolutionized HIV care and management. CD4
count is a relatively objective and simple marker of HIV. Increase
in CD4 count reduces the frequency of opportunistic infections,
progression to AIDS, and death. Hence, timely diagnosis and early
treatment of both oral and systemic comorbidities could help the
patients to have a better quality of life.
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