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Abstract

Introduction: Oral lesions have been recognised as prominent features of acquired immune deficiency syndrome (AIDS) and human
immunodeficiency virus (HIV) infection since the beginning of the epidemic. Objective: This descriptive study was conducted to study the
typesof oral lesionsamong H| V-infected patientsin Singapore. Materialsand M ethods: Oral examination wasdoneon 81 randomly selected
HIV-infected patients attending the specialist outpatient clinic at the Communicable Disease Centre. Results: A total of 9 different lesions
wereobservedin 45 (56%) patients. Thelesionsobserved were oral candidosis(35%), periodontal disease (16%), aphthous-like ulcers(5%),
oral hairy leukoplakia (5%) and lymphoma (1%). Conclusion: The oral manifestations of HIV-infected patientsin Singapore appear to be
lessfrequent in comparison with those patients from Africa and Europe. Similaritiesin oral findings among the H1V-infected patientsin
Asia are evident with a notable lack of oral Kaposi's sarcoma (KS) and a low prevalence of non-Hodgkin's lymphoma and oral hairy

leukoplakia.
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I ntroduction

The spread of human immunodeficiency virus (HIV)
disease has pursued a relentless course since it was first
recognisedintheearly 1980sandif current trend continues,
itismost likely to carry on well into the 21st century. Asia
and South Asia are expected to shoulder the greatest
burden of this pandemic.t? Currently, an estimated 6 to 7
millionadultsand childrenlivewithHIV/acquiredimmune
deficiency syndrome (AIDS) in South and Southeast Asia.
Hightransmissionratesof new infectionshavebeenreported
from many devel oping countriesincluding India, Thailand
and Myanmar. Themoredevel oped countriesinthisregion
such as Japan, Hong Kong, Koreaand Singapore have a so
shown a steady increase in the number of HIV cases.®

Sincethedescriptionof AlIDS, therehave been numerous
research and clinical studiesworldwideon HIV-associated
oral lesions. HIV-related oral | esionshavebeen documented
sincethestart of the AIDSepidemicin1981.* Many studies
ontheora manifestationsin patientswith HIV/AIDS have

been published from the United States, Europe, the United
Kingdom and Africa. Thereisalso anincreasein datafrom
Asian countries®® but there is none from Singapore as yet.
Hence, the aim of this descriptive study was to assess the
prevalence of oral lesionsamong HIV-infected patientsin
Singapore.

Singapore isamulti-racial country with a population of
about 3.8 million. Chinese make up thelargest racial group
(77%), followed by the Malays (14%), Indians (7.6%) and
other races (1.4%).° The first case of HIV infection was
reportedin1985andfiguresfor HIV infectionin Singapore
have been increasing at a rate of about 20% per annum
since 1990. By the end of September 1999, the total
cumulated HIV/AIDS cases of patients with HIV/AIDS
stood at 1080. The magjority of the patients infected were
males (male to female ratio was 8:1). The main mode of
transmission was sexual (heterosexual 72%, homosexual
14%, bisexual 11%), 21 cases (1.9%) were attributed to
injecting drug use (IDU), 3 cases were from blood
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transfusion, 5 cases resulted from renal transplants
(performed overseas) and 9 paediatric cases were reported
from perinatal transmission.*®

Materials and Methods

The study group consisted of 81 HIV-infected patients
randomly selected from the pool of patients attending the
specialist outpatient clinic at the Communicable Disease
Centre (CDC), Tan Tock Seng Hospital, Singapore. This
study was conducted at the CDC, which is the national
referral centrefor all infecti ousdiseasesand managesmore
than 90% of all patients with HIV infection in Singapore.
This study was conducted over a period of 9 months.

Oral screening was conducted when these patients
attended the outpatient clinic at CDC for review and blood
testsby theinfectiousdiseasephysicians. Oral examination
was done by a dental surgeon trained in oral medicine.
Patients’ consent was obtained before oral screening. The
investigator was blinded from the patient clinical stage of
HIV disease at the time of screening. The diagnosis and
classification of the oral lesions followed the criteria set
forth by EC-Clearinghouse.!*

Oral lesions were mostly diagnosed by clinical
examination, smears/swabs and biopsy were performed
when necessary. Tissue biopsies were done at the
Department of Oral and Maxillofacial Surgery, National
Dental Centre. All other necessary information including
demographic data, medical history, social history, CD4+
counts and medications were obtained from the patients
medical records. SPSS version 8 was used to find out the
significanceof anti-retroviral therapy (ART) onoral lesions.

Results

Thedemographicand clinical characteristicsof thestudy
group are shown in Table |. The sample consisted of 81
patients, 75 (93%) were males. The median age was 39
years(range 20to 81 years). Themajority of the patientsin
our study were ethnic Chinese (88%). Out of the 81
patients, 73% of the patientsexamined had CD4 countsless
than 200 cells/'uL. Using therevised CDC classification of
1993, 72% werein category C, 17%in category B and 11%
in category A. About half of the patientswere on ART (42
patients; 52%). Twenty-three patients were taking only
nucleoside analogues, 18 patients were taking nucleoside
analogue together with a protease inhibitor and 1 patient
was taking a non-nucleoside analogue with a protease
inhibitor. Among the 42 patients, 19 were taking at |east
one protease inhibitor. The most common opportunistic
infectionsamong these patientswere Pneumocystiscarinii
pneumonia (27 patients; 33%), followed by tuberculosis
(19 patients; 24%). None of these patients were actively
infected at thetime of oral examination. Tablell showsthe
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TABLE|: DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
OF STUDY GROUP (n = 81)

Age (years)

Mean 42.7

Median 39

Range 20to 81
Gender

Mae 75 (93%)

Female 6 (7%)
Ethnic group

Chinese 71 (88%)

Malay 6 (7%)

Indian 3 (4%)

Others 1 (1%)
Risk group

Heterosexual 63 (78%)

Homosexual 12 (15%)

Bisexual 3 (4%)

Intravenous drug users 3 (4%)
CDC classification

A 9 (11%)

B 14 (17%)

C 58 (72%)
CD4+ count

less than 200 59 (73%)

200 to 499 21 (26%)

more than 500 1 (1%)
Anti-retroviral therapy

With 42 (52%)

Without 39 (48%)

prevalence of oral lesions observed in this cohort. A total
of 9 different types of lesions/conditionswere observed in
45 (56%) of the 81 patients. Thirty-eight (84%) of these 45
patients had CD4 counts below 200 cells/uL. Eighteen
(40%) of these 45 patients were on ART; with 8 taking at
least one protease inhibitor. Out of the 36 patients without
oral lesions, 24 (67%) wereon ART; with 11 taking at | east
1 protease inhibitor. Twenty-seven (60%) out of the 45
patients with oral lesions were not on ART.

Ord candidosis (Figs. 1 to 5) was the commonest oral
mucosal lesion (35%), followed by periodontitis (Fig. 6)
(16%), aphthous-like ulcers (Fig. 7) (5%), ora hairy
leukoplakia (Fig. 8) (OHL) (5%), ora pigmentation (4%)
andxerostomia(3%). Pseudo-membranouscandidosiswas
the commonest form of oral candidosis. All 18 patients
with oral candidosishad CD4+ counts below 200 cells/ulL.
Only 1individual out of the 81 cases screened had bilateral
swelling of the parotid glands (Fig. 9) with xerostomia.

A total of 3 tissue hiopsies were performed. Patient A
presented with alarge ul cerative mass on the right buccal
mucosaand oral pseudomembranous candidosis. Patient B
had awhiteadherent |esionwith striationsonthel eft buccal
mucosa. Patient C presented with a purplish-red macular
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Fig. 1. Oral candidosis—Pseudomembranous
candidosis over the hard and soft palate.

Fig. 2. Oral candidosis—Pseudomembranous candidosis
over the lower mucosa and tongue.

Fig. 3. Oral candidosis—Erythematous candidosis
over the palate.

Fig. 4. Oral candidosis—Angular chelitis.

Fig. 5. Oral candidosis—Angular chelitis.

Fig. 6. Necrotising ulcerative periodontits.

Fig. 7. Aphthous-like ulceration over the tongue.
border of the tongue.

Fig. 10. Oral non-Hodgkin's
lymphoma of patient A
—ulceration over theright
buccal mucosa.

lesion at the palatal mucosa adjacent to the upper left
second and third molar. Interestingly, patient C aso had
previous cutaneous Kaposi’ s sarcomaon his shoulder and
hip. Histopathological examination of the three biopsies
from patients A, B and C revealed non-Hodgkin's
lymphoma (Fig. 10), leukoplakia and a pigmented lesion
caused by haemosiderin deposits, respectively.

Fig. 8. Oral hairy leukoplakia over the lateral

Fig. 9. Parotid gland enlargement of a HIV-infected
patient.

Tablelll showstheresultsof thestatistical analysisusing
SPSSversion 8. Therewasno statistical significanceinthe
age, gender and CD4 count when thesampl eiscatergorised
according to their ART status. The analysis showed that
those not on ART were 3 times (95% ClI, 1.2 to 7.5;
P =0.017) morelikely to have oral lesion when compared
tothose on ART. Performing alogistic regression forward
fitonoral lesion using age, sex, CD4 count and ART, only
CD4 count (P = 0.009; OR = 0.993; 95% ClI, 0.992 to
0.999) and ART (P =0.031; OR=2.9; 95%Cl, 1.1t0 7.6)
were significant variables. The higher the CD4 count, the
lesslikely the patient will have oral lesions. Adjusting for
CD4 (P =0.14), the ART option was still significant (P =
0.0395; OR = 2.75; 95% ClI, 1.05 to 7.18). The results
showed no statistical significancein the prevalence of oral
lesion when comparing those on ART with and without
protease inhibitor.
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TABLE Il: THE PREVALENCE OF ORAL LESIONS IN THE HIV STUDY GROUP

Number (%) On ART Not on ART CD4+ count CD4+count
(n=81) 200 to 499 <200

Angular chelitis 5 (6) 2 3 2 3
Pseudomembranous candidiasis 18 (22) 4 14 18
Erythematous candidiasis 5 (6) 3 2 1 4
Oral hairy leukoplakia (OHL) 4 (5) 2 2 1 3
Aphthous-like ulcer 4 (5) 1 3 4
Ora hyperpigmentation 3 4 3 0 1 2
Non-Hodgkin's lymphoma 11 0 1 1
Periodontitis 13 (16) 6 7 1 12
Xerostomia 2 (3 1 1 2
Other lesions—sdivary gland swelling 1 () 1 0 1 0
ART: anti-retrovira therapy
TABLE Ill: CD4 READINGS AND ORAL LESIONS BY TREATMENT GROUPS
Anti-retroviral No ART ART without protease ART with protease
therapy (ART) (n = 39) inhibitor (n = 23) inhibitor (n = 19)
Max 81 66 63
CD4 count

Mean + SD 109.49 + 164.72 138.30 + 129.96 122.47 + 122.89

Min 4 5 3 ns**

Max 777 342 343
CD4

Below 200 33 15 13

200 to 499 5 8 6 ns*

500 or more 1 0 0
Oral lesion

No 12 13 11 _ .

Yes 27 10 8 P =008

Combining the Yes and Yes
with protease inhibitor
No 12 24 _ .
Yes 27 18 P =0017

*Chi-square test; ** Anova; ns: not significant

Discussion

The sample consisted of 78% heterosexuals. With such
high proportion of the sample being heterosexual, one
would expect amore even distribution in terms of gender.
However, the male to female ratio in this sample was
12.5:1. In Singapore, many of the heterosexual males are
single (never-married or divorced) and have contracted
HIV-infection through commercia sex either locally or
overseas. Thismay explainwhy thereisadiscordant figure
relative to the high percentage of heterosexual and alow
number of HIV-infected females both in Singapore and in
thissample. It wasdifficult torecruit alarge samplesizeas
many of the HIV-infected have low priority for oral care.

The range of oral lesions noted in our study group is
similar to those reported from other countries.>81215
Nevertheless, the prevalence of oral lesions differs
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especially when compared to the West (Table 1V and V).

Ora candidosiswasthe most common oral lesion (35%)
in our study group, in accordance with other studies
worldwide. 551> Neverthel ess, theprevalenceof thislesion
was one of the lowest among some recent Asian studies
(TableV), athough rather similar figureswere reported in
a Malaysian study.® Pseudomembranous candidosis was
the predominant form of candidosis presenting in 18 of our
patients, al of whom had CD4 counts less than 200 cells/
uL. Indeed, it is generaly accepted that the pseudo-
membranousform of candidosis (thrush) isassociated with
severe/advanced HIV disease '3

Recent reportsappear to suggest adecreasein prevalence
of ora lesions for those on ART.*2 A recent study by
Patten?' showed the prevalence of certain HIV-associated
oral lesions had decreased significantly as the use of
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TABLE IV: THE PREVALENCE OF ORAL LESIONS AS REPORTED BY VARIOUS STUDY GROUPS

Oral lesion

Study group

United States®
n=238

United Kingdom®*
n=120

Greek*
n =160

South Africa’®
n = 600

20%
26.5%
0.8%
1.7%
4.2%
%
8.8%

Oral candidiasis

Oral hairy leukoplakia
Non-Hodgkin's lymphoma
Kapos’s sarcoma
Aphthous ulcer
Xerostomia

Peridontal disease

47%
21%

0

15%

7%
nr
6%

61% 37.8%
24% 19.7%
0 0.5%
12% 1.5%
4% 2.9%
26% 0
19% 8.5%

TABLE V: THE PREVALENCE OF ORAL LESIONSIN HIV-INFECTED PATIENTSIN ASIA

Oral lesion

Study group

India®
(n=96)

Malaysia®

Thailand®
(n=124)

Hong Kong’
(n=32)

Singapore
(n=81)

Oral candidiasis 35.9% 55.7%
Oral hairy leukoplakia 2.8% 2%
Non-Hodgkin’s lymphoma 0 0
Kaposi's sarcoma 0 0
Aphthous-like ulcer nr 3%
Xerostomia nr nr

66% 12.4%
13% 11% 4.9%
4% 0 1.2%
0 0 0
11% 27.4% 4.9%
nr 17.8% 2.5%

34.6%

nr: not recorded

protease inhibitor became more widespread. Two groups
of HIV-infected patients were examined; the first, when
protease inhibitor had just been introduced and the other
group during thelater period when proteaseinhibitorswere
used more extensively. Statistically significant reductions
in the prevalence of OHL and HIV-associated periodontal
diseasewerenoted. Smaller reductionsinthepreval enceof
oral candidiosis, aphthous ulcers and Kaposi’s sarcoma
were also observed. Nevertheless, there was a significant
increase in HIV sdlivary gland disease. In this study,
among those without oral lesions and on ART, 11 (46%)
out of 24 weretaking proteaseinhibitor. Among thosewith
oral lesions and on ART, 10 (56%) out of 18 were not
taking proteaseinhibitor. Thisobservation doesnot support
the impression that protease inhibitor decreases the
frequency of oral lesion. Statistical analysis showed that
protease inhibitor did not significantly decrease the
prevalence of oral lesion. However, with a small sample
number, theseobservationsarenot conclusive. Itisnecessary
to conduct more clinical studies with alarger sample size
before a conclusion can be made.

OHL was seen in only 4 (5%) of our study patients, a
relatively low figure when compared to other recent Asian
studies.>® Three of these patients had CD4 count less than
200 cells/uL; 2wereon ART and 1 had aCD4 count more
than 200 cells/ulL.. OHL was first described by Greenspan
et al in 1981.2 The appearance of OHL in HIV-infected
patientsis associated with amore rapid progression of the

disease to AIDS.**16 Since its identification, it has been
ascertained that hairy leukoplakiais caused by infection of
the lesional epithelium in the Epstein-Barr virus (EBV).%
However, the exact pathogenicity of EBV in hairy
leukoplakiais still not established. It isinteresting to note
that despite of the fact that this is a region where EBV
prevalence and chronic EBV-related disease is high, the
number of OHL seen in this study is lower than expected.
Generally, Western literature have reported a higher
prevalence of OHL, ranging from 24% to 27%'% as
compared to a range of 2% to 13%°>® reported in Asian
studies. Itisunclear why the prevalenceof thislesioninour
study patientsissolow eventhough 73% of thissamplehas
CD4 countslessthan 200 cell/uL. It could bethat OHL may
be “subclinical”, and not detected as few biopsies were
done.

Ora Kaposi's sarcoma is one of the lesions strongly
associated with HIV infection.! However, in our study,
none of our patients had oral KS, a similar observation
among the other Asian studies (Table 1V). Ora KS has
traditionally been more common among the HIV -infected
homosexual/bisexuals in United States, Europe and
Africa?? |n this study, the patients consisted mainly of
heterosexual males (78%), which may explain why no oral
KS was observed. In a 1998 annual report on infectious
diseases in Singapore,'® among the HIV-infected patients
presenting with AIDS, only 3.5% (17 out of 486 patients)
had KS (non-oral KS). The low incidence of oral KS and
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KS in the Asian population may be related to the low
prevalence of human herpesvirus-8 (HHV-8) inthe South-
east Asian population. Indeed, arecent report? has shown
alow prevalence of HHV-8 in both the healthy and HIV-
infected population in Malaysia, Sri Lanka and Thailand
when compared with similar population groups in the
United States, Africa and the Caribbean.

Patient A, as mentioned previously, presented with an
oral non-Hodgkin' slymphomaasthefirst manifestation of
HIV infection and also the first AIDS-defining condition.
This60-year-old Chinesemalewasreferred to theNational
Dental Centre by a private general dental practitioner for
the management of a large ulcerative mass at the right
aspect of hischeek mucosa. Biopsy revealed alarge B-cell
malignant lymphoma. Underlying HIV infection was
suspected because of his HIV-associated risk factors. He
was referred to the CDC, where he was tested positive for
HIV. His CD4 count at that time was 40 cells/'uL. Further
staging revealed dissemination of the lymphoma to the
central nervous system (pons). Both lesions responded
extremely well to chemotherapy. This patient was still
alive17 monthsafter thediagnosisof hisoral non-Hodgkin's
lymphomain August 1998. Heiscurrently on ART and his
latest CD4 count has risen to more than 200 cells/'uL. The
prevalenceof oral lymphomain AsianHIV-infected patients
is generaly low. No ora lymphomas was reported in 2
recent studies on HIV-infected patients among ethnic
Chinesein Hong Kong” and Malaysia.® InaThai study,®5
out of the 124 patientswith AIDS (4%) presented with oral
lymphomas (all were small cell Burkitt’slymphoma). All
the patients were adult males who presented with gingival
masses and tooth mobility.

Advanced periodontal diseasewasrelatively commonin
our study group (16%). The majority of our patients had
poor oral hygiene, anotableexception beingthehomosexual
group. Severe periodontal disease, especially of the
“necrotising ulcerative periodontitis’ type, is associated
with severe immunosuppression.?’ According to EC-
Clearing house,* periodontal disease [linear gingival
erythema (LGE), necrotising/ulcerative gingivitis,
necrotising/ul cerative periodontitis] is strongly associated
with HIV infection. None of the patientsin this study had
LGE. This study concurs with studies conducted in India®
and Thailand® which showed periodontal disease as the
second most common ora lesion in the HIV-infected
patients. The prevalence of periodontal disease varies
greatly from country to country; 7% in Thailand, 16% in
Singapore and 55.7% (LGE and periodontitis) in India.
Studiesfrom the United States™ and the United Kingdom*®
reported periodontal disease to be a less common lesion
with aprevalence of 8.8% and 6%, respectively. Thewide
variationsin prevalence could be attributed to the different
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diagnostic criteria employed. Moreover, clinically similar
lesions can occur in the non-HIV infected patients.

In conclusion, the oral manifestations of HIV-infected
patientsin Singapore are reported, noting alack of oral KS
and a low prevalence of non-Hodgkin's lymphoma and
OHL. These findings are in accordance with other Asian
studies.>® However, in the Western studies'?* therewas a
higher prevalence of KSand OHL. Thisvariation warrants
further investigation. Recent reports appeared to suggest a
significant reduction in HIV-related oral lesions, with the
useof ART (inparticular withtheuseof proteaseinhibitors);
athough this cannot be concluded from this current study.
It isimportant to note that HIV infection may manifest in
theoral cavity asthevarioustypesof oral lesions. Itiswell
documented in the literature that oral cavity may show
someof thefirstsignsof HIV infection.z22 Thus, clinicians,
especially the dental surgeons, may be able to aid in the
early diagnosis of HIV infection in an unknown case,
including children.®
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