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ABSTRACT

Background: Oral candidiasis is one of the major oral
lesions observed in human immunodeficiency virus (HIV)
infection. It is linked to the immune suppression with a
low CD4 count. The low CD4+ T lymphocyte count poses
increased risk to the development of oral candidiasis in
these patients. The purpose of this study was to determine
the prevalence of oral candidiasis in HIV patients and its
correlation with degree of immunosuppression by assessing
CD4 count.

Materials and Methods: A prospective study was conducted
on HIV-positive patients suffering from acquired immunodefi-
ciency syndrome were examined for the presence of Candida
infection. The CD4 counts were measured and interrelated
with the presence (or absence) of candidiasis.

Results: The most common oral lesions were candidia-
sis (M = 86.6%, F = 71.4%), pigmentation (M = 73.3%,
F = 78.5%), and periodontitis (M = 57.7%, F = 42.8%). Other
lesions were ulcer, angular cheilitis, and gingivitis. Association
of low CD4 count (<200 cells/mm?® and 0-201 cells/mm?®) was
found with the occurrence of oral candidiasis. Among vari-
ous forms of oral candidiasis, pseudomembranous candidi-
asis showed a highly significant association with CD4 counts
<200 cells/ mm?.

Conclusion: According to the results, it is found that there is
a correlation between occurrence of oral candidiasis and low
CD4 count. It can be considered as indicator of the progres-
sion of the HIV infection.

Keywords: CD4 count, Human immunodeficiency virus posi-
tive, Opportunistic infections, Oral Candidiasis.
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INTRODUCTION

Acquired immunodeficiency syndrome (AIDS) is an infec-
tious disease caused by the human immunodeficiency
virus (HIV) and is characterized by profound immune
suppression that leads to opportunistic infections (Ols),
secondary neoplasm, and neurologic manifestations.!
With an HIV epidemic history in the country of more than
two decades duration,” an increase in the number of
persons at the advanced stage of disease presenting with
medical complications is expected, and this is likely to
pose a challenge to the health-care delivery system.

The magnitude of this modern plague is truly stag-
gering. India is one of those countries where the HIV epi-
demic is growing rapidly.India has the third largest HIV
epidemic in the world. In 2016, HIV prevalence in India
was an estimated 0.3%. This figure is small compared
to most other middle-income countries but because of
India’s huge population (1.324 billion) this equates to
2.1 million people living with HIV. In the same year,
an estimated 62,000 people died from AIDS-related ill-
nesses.’! Nearly 62,000 people death had occurred due
to ATDS-related causes.*!

AIDS-associated oral manifestations are common in
HIV-positive patients which can reflect the immune status
of patients. These oral manifestations can be early signs of
the HIV infection in person. The fact that oral lesions can
be readily detected by a trained clinician in a standardized,
objective fashion without any complicated or expensive
diagnostic technique has increased their utility 58l The
significant findings in AIDS patient are reduced or com-
promised immunity caused due to inadvertent destruc-
tion of circulating CD4-positive T-cell. This often leads to
increase in the infections mostly Ols in oral cavity caused
by commensal oral microbes. The overall incidence of
opportunistic diseases increases with the degree of immu-
nosuppression resulting from HIV disease progression.!’!
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Oral candidiasis is one of the most common opportu-
nistic oral infections in the presence of decreased immu-
nity as Candida albicans is part of oral microbial flora.
A number of factors are important in the development of
oral candidiasis. However, the level of immunosuppres-
sion is vital in the development of oral candidiasis as
well as its association with HIV seropositive status of
the person. Hence, it is suggested that it can be earliest
indicator of reduced immunity or immunosuppression
in AIDS.' However, still, there are different views on
the association of CD4-positive T-cell count and appear-
ance of opportunistic lesion such as oral candidiasis, as
reduced or depleted CD4-positive T-cell count is associ-
ated with a variety of conditions including many viral
infections, bacterial infections, parasitic infections, tuber-
culosis, fungal infection, traumatic conditions, malnutri-
tion, pregnancy, corticosteroid use, normal daily devia-
tion, and psychological stress.!'!

With this background, this study was conducted to
assess the prevalence of Ols in HIV-infected individuals
and its association/correlation with CD4 count.

MATERIALS AND METHODS
Study Population

This was a cross-sectional study involving patients with
established HIV infection accessing care at the antiretro-
viral therapy center at Gandhi Medical College, Bhopal,
Madhya Pradesh. A total of 83 HIV seropositive patients
were screened irrespective of age and sex. Only seropos-
itive patients who have reported for the 1% time or have
not received any kind of antiretroviral therapy were
selected as this may have influence on the presence of
oral candidiasis. Any subjects who have received any
medicine were excluded from the study.

Study Design

Detailed clinical and demographic information was
obtained, included mode of transmission of disease and
presence of oral lesion at time of inclusion along with
informed consent.

Oral Examination

Oral examination was carried out using disposable
wooden spatula, gloves, masks, brightly illuminat-
ing torch, and sterile pieces of cotton and gauze. The
oral lesions associated with HIV infection were diag-
nosed based on presumptive criteria given by the EC
Clearinghouse on oral problems related to HIV infec-
tion and the WHO collaborating center on oral mani-
festations of the HIV [Table 1].'1 Oral candidjiasis, also

Table 1: Revised classification of oral lesions associated with
HIV infection (as agreed at a meeting of the EC Clearinghouse
on oral problems related to HIV infection, held in London,
September 17-18, 1993) [11]

Group 1 lesions strongly associated with HIV infection
Candidiasis

Erythematous

Pseudomembranous

Hairy leukoplakia

Kaposi's sarcoma

Non-Hodgkin’s lymphoma

Periodontal disease

Linear gingival erythema

Necrotizing ulcerative gingivitis

Necrotizing ulcerative periodontitis

Group 2 lesion less commonly associated with HIV
infection

Bacterial infections

Mycobacterium avium intracellulare
Mycobacterium tuberculosis

Melanotic hyperpigmentation

Necrotizing (ulcerative) stomatitis

Salivary gland disease

Dry mouth due to decreased salivary flow rate
Unilateral or bilateral swelling of major salivary glands
Thrombocytopenic purpura

Ulceration NOS (not otherwise specified)
Viral infection

Herpes simplex virus

Human papillomavirus (warty-like lesion)
Condyloma acuminatum

Focal epithelial hyperplasia

Verruca vulgaris

Varicella zoster virus

Herpes zoster

Varicella

Group 3 lesions shown in HIV infection

Bacterial infections

Actinomyces israelii

Escherichia coli

Klebsiella pneumoniae

Cat scratch disease

Drug reactions (Ulcerative, erythema multiforme, lichenoid, and
toxic epidermolysis)

Epithelioid (bacillary) angiomatosis
Fungal infection other than candidiasis
Neurologic disturbances

Facial palsy

Trigeminal neuralgia

Recurrent aphthous stomatitis

Viral infections

Cytomegalovirus

Molluscum contagiosum

familiar as “thrush” or oropharyngeal candidiasis, is a
fungal infection that occurs when there is overgrowth of
a yeast called Candida.

Oral candidiasis comes under Group 1: Lesions
strongly associated with HIV infection. Hyperplastic
candidiasis has been removed from the classifica-
tion. Oral candidiasis diagnosis criteria as per EC
Clearinghouse were followed in our study:
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Erythematous Candidiasis

Presumptive criteria: Red areas usually located on the
palate and dorsum of the tongue, but occasionally on
the buccal mucosa. White spots and plaques may be
seen, but these are not usually conspicuous.

Pseudomembranous Candidiasis
Presumptive criteria

White or yellow spots or plaques that may be located
in any part of the oral cavity and can be wiped off to
reveal an erythematous surface which may bleed.
Laboratory Examination
The CD4 T-lymphocyte count of all participants was

determined by flow cytometry.

Statistical Analysis

Patients with oral candidiasis were grouped
into four ranges of CD4 cell counts (CDC
classification system for HIV infection):

<200, 201-300, 301-500, and >500 cells/mm?. To study
the correlation between the oral candidiasis and CD4-
positive T-cell count test was applied.

RESULTS

A total of 83 patients participated in this study. The age
ranged from 20 to 72 years, with a mean age of 33 years.
The oral lesions mainly developed in the second and
third decade of life [Table 2].

There was a slight male predominance. The predom-
inant mode of transmission of HIV infection was found
to be heterosexual contact (81.9%); followed by blood
transfusion (3.6%), intravenous drug usage (2.4%), ver-
tical transmission (1.2%), and bisexual contact (1.2%).
8.4% causes were unknown [Table 3]. The prevalence of
oral lesions in the present study was found to be 71%
(n =59). Large varieties of oral lesions were observed in
our study patients [Table 4].

Oral candidiasis (49 [59%]) was found to be the most
common oral lesion among the 83 HIV-infected patients.
When we compared the different forms of candidiasis,
erythematous candidiasis (71.4%) outnumbered other
forms of oral candidiasis. This was followed by pseudo-
membranous candidiasis (28.5%) [Figure 1] and angu-
lar cheilitis (22%) [Table 5]. These lesions were Group I
lesions most commonly associated with HIV infection,
according to EC Clearinghouse criteria [Table 5].

When the presence of oral lesions was correlated
with CD4 count, 72% (n = 18) presented with candi-
diasis had CD4 count in range of 0-200 while 28% (n
= 07) were not having candidiasis. Patients with CD4

count ranging in 201-300 presented with 63% (n = 24)
cases of candidiasis and 36.8% (n = 14) were not hav-
ing candidiasis. 46% (n = 07) patients presented with
candidiasis were having CD4 count between 301 and
500 while 53.3% (n = 08) were not having candidiasis.
Patients having CD4 count >500 were not presented
with candidiasis. A statistically significant association
was found between occurrences of oral lesions (oral can-
didiasis) in HIV-positive patients with reduction in CD4
count (<200 cells/mm?) (P = 0.01) [Table 6]. Melanotic

Table 2: Age and gender distribution of patient

Age group Total n (%) Male n (%) Female n (%)
(in years)
<20 04 (4.8) 04 (4.8) 0(0)
20-30 15 (18) 05 (6) 10 (12)
30-40 39 (46.9) 25 (30) 14 (16.8)
40-50 20 (24) 12 (14.4) 08 (9.6)
>50 05 (6.02) 03 (3.6) 02 (2.4)
Table 3: Mode of infection
Mode of infection Total Male Female
n (%) n (%) n (%)
Heterosexual 68 (81.9) 47 (56.6) 21 (25.3)
Homosexual 01(1.2) 01(1.2) 00 (0)
VDU 02 (2.4) 02 (2.4) 00 (0)
Blood transfusion 03 (3.6) 02 (2.4) 01 (1.2)
Vertical transmission 1(1.2) 00 (0) 01(1.2)
Needle prick 1(1.2) 01(1.2) 00 (0)
Unknown 07 (8.4) 03 (3.6) 04 (4.8)

Table 4: Oral manifestations shown in HIV patients

Lesions Total n (%) Malen (%) Female n (%)
Candidiasis 49 (59) 39 (86.6) 10 (71.4)
Pigmentation 44 (53) 33 (73.3) 10 (78.5)
Periodontitis 32 (38.5) 26 (57.7) 14 (42.8)
Gingivitis 24 (28.9) 16 (35.5) 08 (57.1)
Ulcer 12 (14.4) 05 (11.1) 02 (50)
Angular cheilitis 11 (13.2) 07 (15.5) 04 (28.5)

Figure 1: Pseudomembranous candidiasis
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Table 5: Clinical presentation of oral candidiasis

Lesions Total n (%) Male n (%) Female n (%) Odds ratio Confidence interval

Pseudomembranous candidiasis 14 (28.5) 12 (30.7) 02 (71.4) 36.00 4.333-299.03

Erythematous candidiasis 35(71.4) 27 (69.2) 08 (78.5) 11.390 3.732-34.763

Angular cheilitis 11 (22) 07 (17.9) 14 (42.8) 3.0625 0.539-17.402
Table 6: Effect of CD4 on the prevalence of candidiasis DISCUSSION

CD4 count Number of Candidiasis Candidiasis
(cells/mm?) patients present absent
n=83 (%) n (%) n (%)
0-200 25 (30.1) 18 (72) 07 (28)
201-300 38 (45.7) 24 (63) 14 (36.8)
301-500 15 (18) 07 (47) 14 (53.3)
>500 05 (6.02) 00 (0) 05 (100)

Figure 2: Melanotic hyperpigmentation

Figure 3: Angular cheilitis

hyperpigmentation (53%) [Figure 2] was found to be the
most prevalent oral lesion next to oral candidiasis. This is
a Group II lesion which is supposed to be less commonly
associated with HIV infection.'!l Other lesions in increas-
ing order of their prevalence were ulcers not otherwise
specified (14.4%), gingivitis (28.9%), and periodontitis
(38.5%) [Figure 3 and Table 4].

HIV causes progressive impairment of the body’s cellu-
lar immune system, leading to increased susceptibility
to tumors, and the fatal condition’s known as AIDS.!'?!
The unique feature in the pathogenesis of HIV/AIDS
is that the primary target cell for HIV is immune cells
bearing CD4 marker at their surface. With the infection
of HIV, there is gradual decrease of human immune
cells bearing CD4 antigen receptor, the most important
being T helper cells (CD4 T cells), B lymphocytes, mac-
rophage, and natural killer cells, leading to the devel-
opment of wide varieties of Ols, i.e., severe infections
induced by agents that rarely cause serious diseases
in immune competent individual. In this way, AIDS-
related mortality and morbidity, which is significantly
higher in number as compared to other diseases, is
actually due to OIs rather than HIV itself."*! Oral can-
didiasis is a commonly described OI globally and has
been reported as a marker of immunosuppression. The
high incidence of oral candidiasis, especially at low CD4
counts, necessitates the introduction of appropriate
intervention for the same.["¥ CD4 count is the best-val-
idated predictors of likelihood of developing Ols. The
CD#4 cells coordinate a number of immunological func-
tions, and as these cells are decreased (due to HIV),
the risk and severity of Ols increase, resulting in the
death of the patients. Hence, CD4 count is an import-
ant parameter to initiate OI prophylaxis.[">! Some spe-
cific, common oral manifestations in HIV infection were
found to be associated with immune suppression. These
oral disorders may be implicated in the diagnosis and
prognosis of HIV-infected patients. We observed that
the peak age of occurrence of HIV infection was the sec-
ond and third decade of life and that there was slight
male predilection. This is similar to reported findings
from South India!’®!”! and other parts of the world.['82!]
However, a female predominance has been reported
mostly in studies in the African region.””! Oral candi-
diasis is one of the clinical markers of immunosuppres-
sion, and antiretroviral therapy should be initiated in
patients with persistent oral candidiasis if facilities for
performing CD4 counts are not available. In our study,
oral candidiasis was the most frequently found oral
lesion, which was consistent with many studies.575122%
Among oral candidiasis, the cases of erythematous
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candidiasis outnumbered those of pseudomembranous
candidiasis. A wide range of oral lesions was reported
in the present study. Melanotic hyperpigmentation has
been reported to be the second largest lesion associated
with HIV infection. Ranganathan et al''”! had found it to
be the third most common lesion in their study (23%).
The possible reasons for occurrence of this pigmentation
may be the increased release of a-melanocyte-stimulat-
ing hormone due to deregulated release of cytokines in
HIV disease, use of melanocyte-stimulating drugs such
as certain antiviral or antifungal agents and Addison’s
disease. It can be concluded from the present study that
oral candidiasis in general; pseudomembranous and
erythematous candidiasis specifically are supposed to
be good markers of immune suppression than any other
oral lesions, as indicated by reduction of the CD4 count
<200 cells/mm? in patients. Therefore, these oral man-
ifestations may be used as an alternative to CD4 count,
with good sensitivity, best specificity, and positive
predictive value at field-based settings in developing
countries.

CONCLUSION

According to the above results, it has been concluded
that oral surgeons had a good knowledge, positive atti-
tude, and good practices regarding the management of
oral cancer and oral precancerous lesions among oral
surgeons. Need of more multicentric studies to be con-
ducted to explore the knowledge, attitude, and practice
of the surgeons. As this is cross-sectional study con-
ducted only in one city, the results cannot be general-
ized. Studies to be conducted which shows the factors
affecting the management of oral cancer and oral pre-
cancerous lesions.
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