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Oral manifestations of human immunodeficiency virus/acquired 
immunodeficiency syndrome and their correlation to cluster of differentiation 
lymphocyte count in population of North‑East India in highly active 
antiretroviral therapy era
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Abstract
Background: The human immunodeficiency virus (HIV) infection which manifests as acquired immunodeficiency syndrome (AIDS) 
is a disease involving the defects of the T‑lymphocyte arm of the immune system. Certain laboratory parameters such as the cluster 
of differentiation (CD4) count and clinical parameters have long been used as markers of disease progression. In industrialized 
countries, many studies show a highly correlation between the incidence of oral lesions and immunosuppression and hence, can 
be used as a marker of immunosuppression. This might not be applicable to a developing country like India. In this study, efforts 
have been made to supplement the present knowledge on various aspects of oral manifestations in HIV patients in the Indian 
subcontinent. Aims: To correlate the oral manifestations in HIV/AIDS patients to the level of circulating CD4+ T‑lymphocyte count 
and their effect in anti‑retroviral therapy (ART). Subjects and Methods: A total of 104 HIV positive patients were examined for 
oral lesions. The CD4 count estimated on the same day by fluorescent activated cell sort count machine was then correlated with 
various oral lesions. Results: Oral manifestations appeared when CD4 count decreased below 500 cells/mm3. Moreover, oral 
lesions found at different stages showed very strong correlation to their respective CD4 count. Furthermore, there was considerable 
decline in the incidence of oral manifestations in patients undergoing highly active ART. Conclusions: Oral manifestations are 
highly predictive markers of severe immune deterioration and disease progression in HIV patients.
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Introduction

The human immunodeficiency virus (HIV) infection and 
acquired immunodeficiency syndrome (AIDS) represents a 
pandemic form of immunodeficiency involving defects of the 
T‑lymphocyte arm of the immune system.[1] As the popular 
phrase says “Mouth is the mirror of systemic diseases” oral 
lesions in HIV patients occur even before the causative 

organism is identified. Certain clinical and laboratory 
parameters may prove to be useful indicators of disease 
progression and can be employed by the dental clinicians. 
One	 such	 parameter	 is	 cluster	 of	 differentiation	 (CD4+)	
count which has been long used and still the best surrogate 
marker for immune function.[2,3]

Estimation	 of	 CD4+	 count	 requires	 a	 blood	 sample	 and	
developed laboratory facilities. However, the identification 
of oral manifestations such as oral candidiasis and oral hairy 
leukoplakia can be made during the routine oral examination. 
As the development of these oral lesions has high correlation 
with immunosupression, the same can be used as markers 
of immunosuppression. The relevance of using these oral 
manifestations as markers of immune dysfunction in selected 
population has been previously studied in industrialized 
countries.[4‑8] Data obtained from these studies may not be 
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applicable to developing nations like India. In this study, 
efforts were made to supplement the present knowledge 
on various aspects of HIV infection in Indian subcontinent 
particularly among the northeast population. We hereby aim 
to correlate the oral manifestations in HIV/AIDS patients to 
the	levels	of	circulating	CD4+	T	lymphocyte	count	and	its	
effect in antiretroviral therapy (ART).

Subjects and Methods

Study population
The study was conducted among 104 HIV patients at ART 
center, SCB Medical College and Hospital, Cuttack, Odisha. 
These patients were diagnosed positive by enzyme‑linked 
immunosorbent assay for HIV antibody followed by 
confirmatory test by western blot.

Written informed consent was obtained after explaining 
the aims of the study, methodology, risks, and benefits 
of participation. Consent from the treating physician was 
also obtained. The protocol received approval from the 
Institutional Ethical Committee, SCB Medical College and 
Hospital, Cuttack.

Oral examination and cluster of differentiation count
Information regarding demographic features, high‑risk 
behaviors and the history of HIV infection and duration was 
obtained from the patients. Each individual was assigned 
a case number and confidentiality of the records was 
maintained.

Oral examination was carried out with sterile gloves and 
mouth mask in a conventional dental chair with artificial 
illumination using a sterile mouth mirror and probe. 
Oral lesions were diagnosed clinically, according to the 
presumptive diagnostic criteria established by the European 
Economic Community Clearinghouse on oral problems 
related to HIV infection in August 1990 and September 
1992.[9‑11] CD4 cell counts were estimated using a nonlysis 
method on a fluorescent activated cell sort count flow 
cytometer (Becton Dickinson, USA), at ART Plus center SCB 
Medical College Cuttack, Odisha.

Statistical analysis
Association between subject variable and each type of oral 
lesion were analyzed using Chi‑square test. Odds ratio and 
95% of confidence interval were used in logistic regression 
analysis for association between oral manifestations and CD4 
count within the groups. The value of P < 0.05 was taken 
to be statistically significant.

Results

Oral manifestations were observed in 40.39% of the patients. 
Of which, 46% were males and 29% were females [Table 1]. 

The most prevalent lesion was oral candidiasis (39.5%) among 
which pseudomembranous subtype was most frequent 
followed by erythematous subtype [Table 2]. The incidence 
of oral manifestation increases significantly when CD4 count 
falls below 200 cells/mm3 irrespective of ART [Table 3]. 
Nearly 74% of patients showed oral manifestation with ART 
in comparison to 92% in the absence of ART [Table 4].

Discussion

Patients in our study group belonged to the age group 
of 21–40 years. The male to female ratio was 2:1 with 
mean age of 36 years and 32 years for males and females, 
respectively. In this study, of 104 patients, 42 revealed oral 
manifestations with a prevalence rate of 40.4% [Table 1] 
which is in consonance with the study by Barone et al. where 
the prevalence rate was 41% in a group of 217 patients.
[12] The higher prevalence rate of oral lesions was seen at 
Mexican and Spanish population, that is, 75% and 99.5%, 
respectively.[13,14] These substantial differences in the rate of 
prevalence of HIV/AIDS‑related oral lesions could be explained 
by factors such as lifestyle and access to healthcare. The 
preinfective condition of the oral cavity may play a major role 
in influencing the development of oral lesions in persons with 
HIV infection as reported by Lamster et al.[15]

The association between progression of HIV disease and 
CD4+	depletion	 is	well	 established.	Oral	manifestations	
have been reported to appear more frequently below a 
CD4+	count	of	 200	 cells/mm3. Accordingly, in this study, 
the	mean	CD4+	count	was	142	cells/mm3 in the presence of 
oral lesion when compared to 414 cells/mm3 where no oral 
lesions were reported. Similar observations were reported in 
a study population of 606 patients by Patton and Chapel Hill 
of North Carolina. The mean CD4 count for any lesion present 
was 243 cells/mm3 as compared to 416 cells/mm3 while lesion 
absent in homosexual men and 332 cells/mm3 as compared 
to 411 cells/mm3 among intravenous drug users.[8,13]

In this study, the most frequent lesion was oral candidiasis 
with a frequency of 39.5%, with pseudomembranous subtype 
being the most frequent, followed by erythematous subtype 
[Figures 1 and 2]. These findings were consistent with other 
clinical studies where pseudomembranous and erythematous 
candidiasis were predominantly present [Table 2].[12,16,17]

The mean CD4 count of 143.95 cells/mm3 in patients with 
oral candidiasis was approximately similar to studies reported 

Table 1: Mean CD4 count in patients with and without the 
presence of oral manifestation

Oral 
manifestation No Mean CD4 

count±SD t P Inference

Present 42 142.05±92.58 8.9876
df=102

<0.0001 significant

Absent 62 414.016±180.488
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Table 2: Frequency and mean CD4+count of particular oral manifestation

Type of lesion Frequency No 
of patients)

Range of 
CD4 count

Mean CD4 
count S.D

Periodontitis 2 402‑444 423 29.69

Linear gingival erythema 4 240‑276 259 15.099

Oral and perioral pigmentation 2 190‑256 223 46.66

Erythematous candidiasis 5 60‑276 199.6 85.69

Pseudo membranous candidiasis 6 60‑271 151 90.58

Herpes Simplex 3 112‑186 139 40.85

Generalised pseudo membranous candidiasis 8 49‑160 103.62 43.98

Angular cheilitis 6 64‑123 91.6 28.2

Necrotising ulcerative periodontitis 8 59‑179 87 38.26

Kaposis sarcoma 1 75 75 ‑

Apthous ulcer 3 4‑95 37.66 49.9

Table 3: Oral manifestations among patients with CD4 
count <200 cells/mm3

Patient 
with ART

Patient 
without ART Total

Present 11 (74%) 23 (92%) 34 (85%)

Absent 4 (26%) 2 (8%) 6 (15%)

Total 15 (100%) 25 (100%) 40 (100%)
χ2=2.562, df=1, P=0.1095 (Not Significant)

Table 4: Distribution of oral manifestation group among 
different CD4 categories

Oral 
manifestation

CD4 Count
Total

<200 200-500 >500

No of patients (%) 34 (81%) 8 (19%) 0 42 (100%)

by Glick et al.[18]	 The	mean	CD4+	count	 of	 patients	with	
pseudomembranous candidiasis and erythematous candidiasis 
was 151 cells/mm3 and 199 cells/mm3, respectively [Table 2]. 
Nielsen et al.[16] from Copenhagen reported the mean 
CD4+	 count	 of	 patients	 with	 pseudomembranous	 and	
erythematous candidiasis to be 220 cells/mm3 and 
320 cells/mm3, respectively.

Angular cheilitis was present in 12.5% of oral lesion, and 
the	mean	CD4+	 count	 of	 patients	with	 angular	 cheilitis	
was 91.6 [Table 2]. The frequency observed is similar to 
that seen in other series by Laskaris et al.[19] (11%) and 
Moniaci et al.[20] (13.8%). A higher prevalence was noted by 
Aguirre‑Urizar in a Spanish population.[12]

The prevalence of HIV‑associated periodontal conditions in 
our study population was 4.17%. However, the prevalence 
of periodontitis in HIV‑infected patients as reported in the 
literature varies between 5% and 17%.[21,22] We observed 
4	cases	of	linear	gingival	erythema	with	mean	CD4+	count	
259 cells/mm3.

The prevalence rate of necrotizing ulcerative periodontitis 
(NUP)	was	16.6%,	and	the	mean	CD4+	count	of	patients	with	
NUP was 87 cells/mm3. Glick et al.[23] have investigated the 
association between NUP diagnosis and CD4 count below 
200 cells/mm3. The prevalence of NUP as reported by them 
was 6.3%, and the mean CD4 count was 51.8 cells/mm3. They 
also suggested that NUP should be considered to be included 
as a clinical marker for the staging of HIV disease and AIDS.

A	prevalence	of	5.1%	and	CD4+	cell	count	of	<100/mm3 has 
been reported by Glick et al.[18] for herpes simplex lesion. 
However, in our study, 6.25% of patients had herpes simplex 
with	a	mean	CD4+	count	of	139	cells/mm3 [Figure 3].

Altered pigmentation of the skin, nails, and mucous 
membranes has been observed in HIV‑infected patients. 
Drugs (e.g., clofazamine, ketaconazole, pyrimethamine, and 
zidovudine), adrenocortical destruction and inflammation 
caused by immune mediators or infectious agents have 
been considered possible etiological agents.[24] In this study, 
hyperpigmentation and depigmentation was observed in one 
case each [Figure 4].

The lesion wise CD4 count in our study showed that oral 
manifestation in the form of periodontitis had the mean 
CD4 count 423 cells/mm3, whereas Kaposi’s sarcoma and 
aphthous ulcer showed 75 cells/mm3 and 37 cells/mm3 CD4 
count, respectively. Hence, it could be concluded that each 
type of oral lesion has a different bearing of CD4 count and 
therefore can be considered a predictor of the disease status 
and can contribute to plan accurate therapeutic requirement.

In this study, of 104 patients, 65of the patients were under 
ART, and 39 patients were without ART as they were diagnosed 
cases recently. Out of the above 65 patients, those were under 
ART, 17 (40%) patients exhibit oral manifestations, whereas of 
39 patients who were without ART, 25 patients (60%) exhibit 
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Figure 3: Herpes labialis on lower lip
Figure 4: Hyperpigmentation of tongue

Figure 1: Pseudomembranous candidiasis of tongue and 
buccal mucosa

Figure 2: Erythematous candidiasis of tongue

oral manifestation which suggest that ART may have direct 
or indirect role in controlling oral manifestation [Table 3].

Forty patients had CD4 count below 200 cells/mm3 and 
out of them 34 patients (85%) exhibited various types of 
oral manifestations which suggested that incidence of oral 
manifestation significantly increases when CD4 count falls 
below 200 cells/mm3 whether under ART or not [Table 3].

Nearly 81% of the oral manifestations occurred in patients 
with	a	CD4+	count	of	<200	cells/mm3. Nearly 19% of the oral 
manifestations	occurred	with	patients	having	a	CD4+	count	of	
200–500 cells/mm3. Oral manifestations were absent in patients 
when	CD4+	count	 of	>500	 cells/mm3 [Table 4]. Tappuni 
and Flemming[25]	 showed	 that	 subjects	with	CD4+	count	
of <200 cells/mm3	and	viral	load	>3000	copies/ml,	whether	
on ART or not, were significantly more likely to experience 
oral manifestations of HIV than the other patients with 
CD4+	count	of	>200	cells/mm3. 11 patients who received 
ART and 23 who did not receive ART exhibited various types 
of oral manifestations which suggest declining state of oral 

manifestation in highly ART (HAART) era even though CD4 
count was below 200 cells/mm3.[24‑26]

The oral manifestations have been correlated with the 
CD4+	counts.	This	reliance	on	the	CD4+	cell	count	as	the	
sole measure of immune status implies that immune function 
and ultimately disease progression are mediated by this 
factor alone. Clearly, this assumption may be room for bias. 
Many researchers have also noted the shortcomings inherent 
in the measurement of CD4 count including the diurnal 
variation	and	 laboratory	variability.	Although	CD4+	count	
is the principal laboratory marker, comparisons with other 
laboratory parameters such as viral load, p24 antigen, β2 
microglobulin, and the clinical sign of oral manifestations 
as evident from our study may be taken as a reliable tool 
in determining the progression of disease in future studies.

Conclusion

Various types of oral manifestations were found at different 
stages of HIV/AIDS patients which have a very strong 
correlation to their CD4 count. This observation can also help 
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us to predict the CD4 count and disease severity by the profile 
of the particular type of oral manifestation to determine 
the disease severity in those areas where CD4 recording 
is difficult. A considerable decline in the incidence of oral 
manifestation is seen in the patients in the era of HAART.

Oral manifestations are highly predictive markers of 
severe immune deterioration and disease progression. 
Oral examinations are an essential component for early 
recognition of disease progression and comprehensive 
evaluation of HIV‑infected patients.
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