
Observational Study Medicine®

OPEN
A real-world, cross sectio
nal study of oral lesions
and their association with CD4 cell counts and
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Abstract
Human immunodeficiency virus (HIV) supresses immune system, primarily cell-mediated immunity. Cluster of differentiation 4 (CD4)
cell count, viral load, and oral lesions are the most important laboratory parameters to evaluate the evolution of acquired
immunodeficiency syndrome. The present study aims to determine the incidence of HIV-related oral lesions with CD4 cell count and
viral load in Yunnan, China.
A cross-sectional study was conducted from December 2007 to December 2009, in 1812 HIV positive patients from Department

of Infectious Diseases in Kunming Third People’s Hospital. CD4, CD8, and viral load data were collected and analyzed statistically
using SPSS 11.3.
Out of 1812 HIV positive patients, 929 (51.27%) were associated with 1 or more oral lesions. The most common oral lesions

observed were Candida Pseudomembranous (13.75%), Candida erythematous (10.93%), Oral hairy leukoplakia (7.95%), Aphthous
ulcer (6.18%), Herpes simplex infection (5.58%). In most patients with oral lesions, the CD4 cell count was<200/mL. The incidence of
oral lesions was lower when CD4 count was>200/mL and with undetectable (P< .01) HIV viral load. Almost no oral lesions was
observed when CD4 count>500/mL (P< .01). With highly active antiretroviral therapy, reduction in HIV-related oral lesions was
observed especially in Candida erythematous, Candida Pseudomembranous, Oral hairy leukoplakia, and Aphthous ulcer.
The higher incidence of oral lesions with lower CD4 count (<200/mL) in HIV-infected patients indicated importance of CD4 cell

count in identifying disease progression.

Abbreviations: AIDS = acquired immunodeficiency syndrome, bDNA = branched DNA, CD4 = cluster of differentiation 4, CD8 =
cluster of differentiation 8, CDC = centres for disease control and prevention, HAART = highly active antiretroviral therapy, HIV =
human immunodeficiency virus, KS = Kaposi Sarcoma, NNRTIs = non-nucleoside reverse transcriptase inhibitors, NRTIs =
nucleoside reverse transcriptase inhibitors, OC = oral candidiasis, OR = odds ratio, OHL = oral hairy leukoplakia, PI = protease
inhibitor.
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1. Introduction

Acquired immunodeficiency syndrome (AIDS) is caused by a
retrovirus known as human immunodeficiency virus (HIV) which
breaks down the body’s immune system leaving a complex of
symptoms, neurological disorders, unusual malignancies, and
infections.[1]

HIV is a global pandemic disease affecting around 37.9 million
people around the world.[2] Two major targets of HIV infection
are the central nervous system and the immune system. Profound
immunosuppression, primarily affecting the cell-mediated im-
munity, is the hallmark of HIV. It has a specific affinity for cluster
of differentiation 4 (CD4) T cells[3] with at least 1 manifestation
in the head and neck area,[4] such as oral lesions.[5] CD4 cell
count, viral load, and oral lesions are significant predictive
markers of severe immunosuppression and disease progression
because they may represent the early signs of the disease.[6]

Oral manifestations such as Kaposi’s sarcoma (KS), oral
candidiasis, and oral hairy leukoplakia (OHL) were reported to
have high incidence in HIV-positive patients.[7] For oral diseases
described in HIV-positive patients, 3 main groups were
established: Group 1: lesions seen (occasionally) in HIV infection
and exhibiting a potential association; Group 2: lesions less
commonly associated with HIV infection; and Group 3: lesions
strongly associated with HIV infection. These oral lesions may
lead to compromised facial appearance, difficulty in eating,
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inability to swallow, discomfort, and considerable pain. Apart
from their diagnostic importance, oral manifestations may be of
prognostic importance and also serves as clinical correlates with
viral load and CD4 cell counts.[8] Early management of these oral
lesions will improve the overall quality of life in HIV-infected
patients.
Several studies have reported strong correlation between the

laboratory parameters (viral load and CD4 cell count) and oral
lesions prevalence in HIV-positive patients.[9,10] Recent studies
reported high incidence of oral lesions with increased viral load
and low CD4 cell count.[11]

The introduction and recommendation of treatment for HIV
infection in the form of antiretroviral therapy—especially as
combination therapy, commonly known as highly active
antiretroviral therapy (HAART)—has changed the disease
progression drastically. HAART regimen is a combination of
at least 3 antiviral drugs: 2 nucleoside reverse transcriptase
inhibitors (NRTIs) with either a protease inhibitor or a non-
nucleoside reverse transcriptase inhibitors (NNRTI). Studies
have emphasized decrease in viral load and oral lesions with an
increase in CD4 count in HIV-positive patients under HAART
with time.[12,13]

Hence CD4 cell count, viral load, and oral lesions are the most
important laboratory parameters to evaluate the evolution of
AIDS. The aim of the present study is to determine the relation
between CD4 cell count and viral load on oral lesions in Chinese
HIV-infected and AIDS patients.
2. Methods

2.1. Study population and design

This cross-sectional study was conducted in HIV-positive
patients hospitalized between December 2007 to December
2009 in Kunming Third People’s Hospital Infection Division/
Kunming AIDS Clinical Diagnosis and Treatment Centre. The
study was approved by the Medical Ethics Committee of
Kunming Third People’s Hospital and informed consent was
obtained from the participants.
2.2. Inclusion and exclusion criteria

HIV-positive patients confirmed by HIV antibody test, hospital-
ized from December 2007 to December 2009, were included. All
cases were confirmed by HIV antibody test in Yunnan Province
or prefecture Centres for Disease Control and Prevention (CDC).
2.3. HIV antibody detection

The detection of HIV antibody was done in 2 steps: primary
screening using Enzyme linked immunosorbent assay and
confirmation test by Western-Blot. The diagnostic criteria for
HIV infection was considered based on 2001 China Standard.
2.4. Assessment of oral lesions

The classification and diagnosis of oral lesions was based on
WHO (1993) standards. Four dentists participated in diagnosis.
The diagnosis was done under natural light or the light source of
the dental chair using instruments like mouth glasses, tweezers,
probes, and tongue depressors. The pathological diagnosis was
made for the lesions observed as far as possible.
2

2.5. Laboratory procedures
2.5.1. T cell subsets count. CD4 and CD8 T lymphocyte cell
count was done using the FACSCalibur flow cytometer (BD
Company, Franklin Lakes, NJ, USA). CD4 T lymphocyte count
was done 3 months before and after oral examination.

2.5.2. HIV-1 RNA viral load determination. The viral load was
estimated using bDNA (branched DNA) assay. The results were
expressed as copies/mL of virus nucleic acid detected in every
milliliter of blood. The detection limit was 50 copies/mL (log 1.7
copies/mL).
2.6. HAART usage plan

HAART was used for more than 3 months in 417 patients,
including 295 males and 122 females. HAART was given in 2
schemes.
One NNRTI and 2 NRTI: Efeveren 600mg, once a day or

nevirapine 200mg, twice a day+ lamivudine 300mg, once a day+
zidovudine 300mg, twice a day or stavudine 15mg, twice a day
or dehydroxyl glycoside 125mg, twice a day.
One PI and 2 NRTIs: Indinavir 800mg, once every 8hours+

lamivudine 300mg, once a day+zidovudine 300mg, twice a day
or stavudine 15mg, twice a day.
2.7. Statistical analysis

Descriptive variables were expressed as mean± standard devia-
tion. Logistic regression analysis (univariate and multivariate)
was used to analyze the influence of factors like transmission
routes, CD4, age, sex and education on oral lesions. Presence of
oral lesion was the predictive variable in the study. Statistical
analysis was carried out with SPSS11.3 software package.
3. Results

3.1. Study population epidemiology

A total of 1812 HIV-positive patients from 10 regions in Yunnan
Province were included in the study. The baseline characteristics
of study patients included is presented in Table 1. The education
level of 62.9% of HIV-positive patients included was junior high
school and below.
3.2. Characteristics of oral lesions

Among the 1812 patients, 929 (51.27%) had HIV-related oral
lesions, of which 648 (69.75%) were males and 281 (30.25%)
were females. During the study, 21 different types of oral lesions
were monitored, of which 7 lesions were found to be most
common. An average of 0.72 lesions was observed in each
patient. No cases of necrotizing ulcerative gingivitis or necrotiz-
ing ulcerative periodontitis were observed in this study. The
incidence of 1 or 2 oral lesions was found to be high accounting
for 92.78% (862/929). Only 1 patient had more than 5 kinds of
oral lesions.
3.3. Oral lesions and CD4 cell count

Regardless of HAART, 1545 HIV-positive patients had CD4 T
lymphocyte data. Based onCD4T lymphocyte count, the patients
were divided into 4 groups:<200/mL, 200 to 350/mL, 351 to 500/
mL, and>500/mL. It was observed that CD4 count of 50.42%



Table 2

Oral lesions and CD4 cell count.

C

Type of oral lesion <200 200–350

Candida erythematous 145 [14.87%] 38 [10.47%
Candida Pseudomembranous 166 [17.03%] 51 [14.05%
Rhombic glossitis 8 [0.82%] 7 [1.93%]
Oral hairy leukoplakia 88 [9.03%] 34 [9.37%]
Kaposis sarcoma 4 [0.41%] 3 [0.83%]
Herpes simplex infection 69 [7.08%] 24 [6.61%]
Aphthous ulcer 71 [7.28%] 26 [7.16%]

Table 1

Population epidemiology.

Variable Male Female Total

Age
<20 12 [0.95%] 16 [2.81%] 28
21–30 159 [12.64%] 121 [21.27%] 280
31–40 552 [43.88%] 232 [40.77%] 784
41–50 300 [23.85%] 121 [21.27%] 421
51–60 125 [9.94%] 48 [8.44%] 173
>60 100 [7.95%] 26 [4.57%] 126
Smoking
Yes 359 [28.54%] 44 [7.73%] 403
No 107 [8.51%] 78 [13.71%] 185
Time since HIV-positive diagnosis
0–3 mo 404 [32.11%] 151 [26.54%] 555
4–6 mo 56 [4.45%] 28 [4.92%] 84
7–12 mo 49 [3.9%] 19 [3.34%] 68
>12 mo 275 [21.86%] 109 [19.16%] 384
CD4 cell count (/mL)
<200 702 [55.8%] 284 [49.91%] 986
200–350 253 [20.11%] 123 [21.62%] 376
350–500 84 [6.68%] 38 [6.68%] 122
>500 48 [3.82%] 28 [4.92%] 76
HAART use
Yes 300 [23.85%] 122 [21.44%] 422
No 350 [27.82%] 130 [22.85%] 480
Route of infection
Sexual transmission 443 [35.21%] 218 [38.31%] 661
Drug 427 [33.94%] 123 [21.62%] 550
Blood transfusion 21 [1.67%] 9 [1.58%] 30
Mother to child 7 [0.56%] 9 [1.58%] 16
Unknown 207 [16.45%] 128 [22.5%] 335

HAART = highly active antiretroviral therapy.

Table 3

Oral lesions and viral load.

Vira

Type of oral lesion Undetectable Low

Candida erythematous 25 [10.82%] 56 [16.18%
Candida Pseudomembranous 37 [16.02%] 69 [19.94%
Rhombic glossitis 5 [2.16%] 4 [1.16%]
Oral hairy leukoplakia 21 [9.09%] 33 [9.54%]
Kaposi sarcoma 1 [0.43%] 1 [0.29%]
Herpes simplex infection 10 [4.33%] 24 [6.94%]
Aphthous ulcer 11 [4.76%] 22 [6.36%]
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patients was below 350/mL, and for 56.52% patients, it was
below 200/mL.
The highest incidence of oral lesions was seen when CD4

count<200/mL, indicating lower the CD4 count, higher the
incidence of oral lesions. The incidence of 7 commonHIV-related
oral lesions categorized as per CD4 cell count is presented in
Table 2. The relationship between oral lesions except Kaposi
sarcoma and CD4 count was found to be significant (P< .05).
3.4. Oral lesions and viral load

Regardless of HAART, 448 patients were monitored for viral
load. Based on viral load, the patients were divided into 4 groups:
undetectable, low, medium, and high. The relationship between
viral load and the occurrence of 7 kinds of oral lesions has been
described in Table 3. Except for Candida erythematous and oral
hairy leukopenia, the incidence of other oral lesions was lowwith
high viral load. From the P value, the relationship between all
types of oral lesions and viral load except for Kaposi sarcoma
[0.801] and Rhombic glossitis [0.079] was found to be significant
(P< .05).
3.5. Oral lesions and HAART

The incidence of 7 kinds of oral lesions between patients with
HAART and without HAART was observed and compared
(Table 4). From the results, incidence of oral lesions was found to
decrease with HAART except for Rhombic glossitis, Kaposi
sarcoma, andHerpes simplex infection. The results indicated that
oral lesions were significantly influenced by therapy, except for
Kaposi sarcoma, Herpes simplex infection, and Aphthous ulcer.
D 4 count (/mL)

350–500 >500 P value

] 7 [5.19%] 9 [12.86%] <.001
] 20 [14.81%] 13 [18.57%] <.001

2 [1.48%] 1 [1.43%] .042
13 [9.63%] 8 [11.43%] <.001
0 [0%] 0 [0%] .063
7 [5.19%] 0 [0%] <.001
12 [8.89%] 4 [5.71%] <.001

l load (copies/mL)

Medium High P value

] 23 [18.55%] 17 [22.37%] .000
] 26 [20.97%] 10 [13.16%] .000

1 [0.81%] 0 [0%] .079
8 [6.45%] 9 [11.84%] .000
1 [0.81%] 0 [0%] .801
11 [8.87%] 2 [2.63%] .000
15 [12.1%] 6 [7.89%] .017

http://www.md-journal.com


Table 4

Incidence of oral lesions and mean CD4 cell count with HAART.

Type of oral lesion Without HAART With HAART P value

Candida erythematous 73 [15.27%] 37 [8.87%] .001
Candida Pseudomembranous 101 [21.13%] 47 [11.27%] .000
Rhombic glossitis 2 [0.42%] 10 [2.4%] .021
Oral hairy leukoplakia 57 [11.92%] 33 [7.91%] .011
Kaposi sarcoma 1 [0.21%] 2 [0.48%] .564
Herpes simplex infection 28 [5.86%] 26 [6.24%] .786
Aphthous ulcer 32 [6.69%] 20 [4.8%] .096
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3.6. Factors affecting oral lesions

Multivariate logistic regression was used to analyze the influence
of transmission routes, CD4 count, age, sex, and education on
oral lesions (Table 5). It was observed that Candida erythematous
was influenced by CD4 count (351–500mL) with an odds ratio
(OR) of 0.34 whereas Candida pseudomembranous was
dependent on route of transmission (unknown) with an OR of
1.64 and aphthous ulcer by gender (male), OR of 0.43.

4. Discussion

Oral manifestations, the earliest andmost important indicators of
HIV infection, are seen in 50%ofHIV-infected patients[14,15] and
about 80%of themwill be due to acquired immunodeficiency.[16]

The present study assessed the prevalence of oral lesions and their
association with CD4 count andHIV viral load. From our results,
Candida pseudomembranous (13.75%) was found to be more
prevalent, followed by Candida erythematous (10.93%), OHL
(7.95%), oral aphthous ulcer (6.18%) which was in accordance
with literature.[17,18] It is noteworthy to mention that even in
current times, Candida albicans is still the most prevalent
condition in HIV patients.[19]

Among all oral lesions, the incidence of oral candidiasis was
reported to be highest with 11% to 81% in developing
countries,[10,20,21] 5% to 92% in the United States,[22] and
20.6% to 56% in China.[17] With oral candidiasis, there is
continuous decline in CD4 count and rapid increase in viral
load.[23] In contrary to this, some studies reported no association
between oral candidiasis and CD4 cell count or viral load.[24,25]

Flanagan et al[26] reported a negative relationship between CD4
count and oral lesions but not with viral load. However, we
observed that CD4 count negatively correlated with incidence of
Table 5

Factors affecting oral lesions.

Oral lesion Variable

Univariate logistic

Odds ratio 2.50%

Candida erythematous <200/ml 0.9697 0.5154
200–350/mL 0.6464 0.3214
350–500/mL 0.2990 0.0984

Candida Pseudomembranous Sex 1.2040 0.8015
Drug 1.3719 0.9095
blood transfusion 1.1659 0.3269
Mother to infant 0.5289 0.0282
Unknown 1.6442 1.0264

Aphthous ulcer Male 0.6175 0.4124

4

oral lesions whereas a definitive relationship was not observed
between viral load and incidence of oral lesions.
According to the classification and diagnostic criteria of dental

characterization of AIDS developed by the WHO Collaborative
Centre for Oral Representation of AIDS Infection in 1992,
among 1812 HIV-positive patients, 929 (51.27%) had some type
of oral lesions with total of 1306 lesions. Lower proportion of
Rhombic glossitis and KS was seen in this study which may be
related to route of HIV infection in patients included or may be
attributed ethnic differences or may be region of lesion
considered. KS, characteristic to HIV infection[27,28] was
observed in 7 patients, contrary to other reports.[20] However,
KS cases were not reported in a study from China,[9] Nigeria,[29]

and Brazil[30] which agrees with the current data.
In the present study, 14 (0.77%) patients were found to have

linear gingival erythema, which was in agreement with earlier
studies.[31] Acute necrotizing ulcerative gingivitis and periodon-
titis can sometimes develop into necrotizing stomatitis which is
one of the most serious oral infections in HIV patients.[32] In our
study, 3 cases (0.17%) of necrotizing stomatitis were observed.
Even though no specific CD4 threshold is associated with oral

lesions in immunological diseases like HIV, a decline in CD4
count was reported. For example, immunological diseases like
major histocompatibility complex, class II deficiency, hyper IgM
syndrome lead to decrease in CD4 count and increase in incidence
of candidiasis, hepatic infections, and oral ulcerations.[33–35]

Similarly, HIV invades mainly human immune cells such as CD4
cells, CD8 cells, monocytes, macrophages thereby compromising
the cellular and humoral immune functions.[36] Owing to the fact
that the loss of immune function is associated with declining CD4
counts, the CDC has proposed that a patient with lowest count to
be associated with severe immune suppression, signifying the
progression to AIDS.[37] Additionally, incidence of oral ulcers in
HIV patients destroys the integrity of mucosal membrane,[38]

aiding fungal growth and causing imbalance in oral flora.[39] In
agreement, higher incidence of HIV-related oral lesions was
observed when CD4 cell count is<200/mL in current study.
These results support the use of CD4 cell count as an indicator of
HIV-related oral lesions and predictor of disease progression.
From the results of multivariate analysis, Candida erythematous
was found to be influenced by CD4 cell count which was in
accordance with previous literature.[40]

Decrease in the occurrence of oral lesions in patients under
HAART has been well documented.[41,42] Even in the present
study, HIV-related oral lesions reduced with HAART. Addition-
regression Multivariate logistic regression

97.50% P value Odds ratio 2.50% 97.50% P value

1.9934 .9284 1.1157 0.8390 1.4837 .4515
1.3934 .2395 0.7437 0.5211 1.0614 .1028
0.8290 .0238 0.3440 0.1767 0.6695 .0017
1.8215 .3747 1.2040 0.7991 1.8141 .3748
2.0809 .1337 1.3719 0.9074 2.0740 .1338
3.2600 .7885 1.1659 0.3798 3.5788 .7885
2.9240 .5513 0.5289 0.0650 4.3058 .5516
2.6512 .0397 1.6441 1.0237 2.6405 .0397
0.9320 .0202 0.4305 0.3352 0.5528 .0000
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ally, HAART is also efficient in significantly reducing Candida
erythematous, Candida Pseudomembranous, OHL, and aph-
thous ulcer. However, no significant difference was observed in
case of Rhombic glossitis, KS, and Herpes simplex infection.
Although HAART helps in controlling opportunistic infections
like oral lesions, persistent systemic lymphadenopathy, infectious
soft warts and KS, complete restoration of immune function is
not achieved as it cannot completely eradicate the virus. In the
current study, it was observed that increase in CD4 count was not
consistent with inhibition of virus in patients under HAART. We
observed enhanced immune function and clinical symptoms even
with high HIV viral load in few cases, whereas even with
nondetectable viral load, CD4 count was low with higher
prevalence of HIV-related oral lesions. These observations
suggest that CD4 count is more important in prediction of
disease progression.
The merit of the present study is the relatively large number of

study population considered. To our knowledge this is the first
study in China assessing both CD4 cell count and viral load in the
incidence of HIV-related oral lesions. However, the fact that the
study was conducted only in Yunnan Province limits the
extrapolation of results and its generalization.
5. Conclusion

The results of the study suggest that CD4 cell count can be used as
an indicator for predicting and managing oral lesions in HIV
patients. Given that with HAART, the incidence of HIV-related
oral lesions decreased, timely initiation of HAART therapy will
help in preventing oral lesions and delay opportunistic infections
in HIV patients.
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