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The aim of the study was to compare dental caries status

and the number and type of oral mucosal lesions in HIV

positive children from a hospital outpatient department

and an institutionalized setting. Oral examinations were

performed using presumptive diagnostic criteria. The

Fisher’s Exact and the Mann–Whitney tests were used for

statistical comparison of the two study groups. A total of

169 children were examined of whom 42% were institu-

tionalized and 58% hospital outpatients. One institution-

alized child presented with Noma. Twenty-one percent of

the institutionalized population presented with mollu-

scum contagiosum, while none of the hospital outpatients

presented with this condition. Significantly more intra-

oral mucosal lesions were observed in the hospital com-

pared with the institutionalized group. The most

frequently encountered oral lesion was candidiasis.

Pseudomembranous candidiasis was the most common

type. Twice as many intraoral ulcers were recorded in the

institutionalized group. Thirty-nine percent of the hos-

pitalized patients had multiple lesions compared with

28% in the institutionalized group. Almost three quarters

of both populations were caries-free. The mean DMFT

was considerably higher in the hospital population. For

both the permanent and primary teeth, the decayed

component (D/d) made up the major part of the DMFT/

dmft, followed by the missing (M/m) component. No

fillings were recorded in either the primary or permanent

teeth for both groups.Oral lesions are common in HIV

populations and were seen in both the hospital and

institutionalized groups, at high prevalence levels (63 and

45%). HIV infected children should be considered high

risk for caries because of the use of chronic medications,

and to receive appropriate care in terms of both treat-

ment and services.
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Introduction

The world has never seen a comparably complex public
health hazard as that which it is currently experiencing
in dealing with the effects of the AIDS epidemic on
children. The impact of AIDS on children is not limited
to their increasing rates of infection, but also to the fact
that in 10 years time, over 40 million children are
expected to be orphaned as a result of AIDS. Many
children have to leave school and become heads of
households or join the ranks of street children. HIV is
posing a life-long threat to children: over 500 000
children were born with HIV because their mothers
were infected and did not have access to prevention
methods; every minute, five young people between 10–
24 years become infected with HIV (UNAIDS, 2002). It
is estimated that the total number of children orphaned
by AIDS and living at the end of 2001 was 14 million,
11 million of which live in sub-Saharan Africa.

To date, UNAIDS (2002) estimates that over 40 mil-
lion people are living with HIV/AIDS, with more than
95% in developing countries, including 28.5 million in
sub-Saharan Africa. HIV/AIDS is now the number one
overall cause of death in Africa, and has moved up to
fourth place among all causes of death worldwide. In
2001, 19.9% of adult South Africans were infected up
from 12.9%. With an estimated total of 4.2 million
infected, South Africa is said to have more people living
with HIV than any other country (UNAIDS, 2002).
South Africa and its neighbouring countries, will see a
doubling of infant mortality in the next few years from
the effects of the AIDS epidemic (Department of Health,
2001).

Vertically acquired HIV infection (transmission from
mother to offspring during gestation or parturition or as
a result of breast feeding) accounts for 85% of all
reported pediatric cases worldwide. In some areas of
South Africa, one in three pregnant women is HIV-
positive (Department of Health, 2001). Child-bearing
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women who are infected via the heterosexual route of
transmission constitute the main source of pediatric
HIV infections (Quinn et al, 1986; Piot et al, 1987).
Evidence suggests that around 30% of infants born to
HIV-infected mothers in most African countries will
also be infected (Dunn et al, 1992). Vertical (mother-to-
child) transmission can occur in several ways: maternal
bodily fluids during labour and delivery (Friedland and
Klein, 1987); breast feeding (Thirty, Sprecher-Goldber-
ger and Jonnckheer, 1985) and by crossing the placenta
early in gestation (Lapointe et al, 1985; Lewis and
Giorgi, 1990). The determinants of transmission are
multifactorial and is dependent on maternal viral load,
viral phenotype, obstetric factors and maternal immune
response (Scarlatti, 1996).

Major systemic findings in paediatric HIV infection
include: chronic pneumonitis, recurrent bacterial infec-
tions including otitis media, persistent oral candidiasis,
chronic diarrhoea, lymphadenopathy, hepatospleno-
megaly and failure to thrive (Rubinstein, 1990).
Certain clinical findings are typical in the paediatric
age group, such as salivary gland enlargement, pyo-
genic bacterial infections, developmental delay and
dysmorphic craniofacial features (Rubinstein, 1990)
Although various clinical aspects of paediatric HIV
infection have been documented in African countries
very few report on the oral manifestations (Emodi and
Okafor, 1998).

Infection with HIV results in profound immunosup-
pression, rendering the host susceptible to the develop-
ment of a variety of opportunistic infections and
neoplasms. The oral cavity is particularly susceptible
to infection since it habours numerous microorganisms
that thrive in conditions of immunosuppression and
cause characteristic fungal, viral, bacterial and neoplas-
tic lesions. Oral lesions are frequently among the first
symptoms of HIV-infected children (Klein et al, 1984;
Schiodt and Pindborg, 1987; Moniaci et al, 1990;
Howell et al, 1996; Nicolatou et al, 1999; Ramos-
Gomez et al, 2000; Magalhães et al, 2001).

Early detection of HIV-related oral lesions can be
used to diagnose HIV infection, elucidate progression of
the disease, predict immune status, and provide timely
therapeutic intervention (Moniaci et al, 1993; Ikeda and
Maeda, 1994; Barasch et al, 2000).

Rogers et al, (1987) and Rubinstein (1990) have
reported that roughly half of the infected infants become
clinically symptomatic in the first year of life. In children
individual signs and symptoms are often non-specific
and may be seen in a variety of pediatric disorders.
Although many of the immune system abnormalities are
similar in pediatric and adult HIV infection, important
differences exist. Unlike adults, vertically infected chil-
dren have an immature immune system and, conse-
quently, a shorter incubation period with a more rapid
and fulminant disease process (Rosenberg and Fauci,
1994).

Oral manifestations of HIV in adults is relatively well
described in the literature but comparative data for
paediatric HIV is limited. There are no published papers
on the oral and dental manifestations of HIV in children

in Africa, and a few from North America. To address
this issue, oral manifestations of HIV in a South African
paediatric population were investigated. Most of the
positively diagnosed HIV infected patients are found in
institutions or as hospital outpatients. The aim of the
study was to assess caries status and the number and
type of oral mucosal lesions in HIV positive children
from a hospital outpatient department and an institu-
tionalized setting.

Materials and methods

The study was designed as a cross sectional, descriptive
investigation conducted from January 2000–June 2001.
Ethical clearance for the study was obtained from the
research committee, University of Stellenbosch and
authorization was secured from the institutions where
the study was carried out. Informed consent was
attained from patient’s parents, guardians or caregivers
before oral examinations were performed. Patients were
provided with treatment and/or referred where appro-
priate.

The sample population was drawn from (i) HIV
infected paediatric patients referred to Infectious Dis-
eases Family Clinic at the Tygerberg Academic Hospital
Complex and (ii) from three institutions caring for
children who were diagnosed with HIV. On the days of
the examinations, all patients who attended the outpa-
tient clinic and those who were resident in the institu-
tions were included in the study. None of the patients
were on anti-retroviral therapy. This was a convenient
sample as it is difficult to determine the HIV status of
children in a general population because of ethical
reasons. In terms of the previous Population Registra-
tion Act in South Africa, people were classified accord-
ing to population/ethnic groups as Black (African),
Coloured, Indian and White. This sample comprised
only of the former two.

The majority of the children in this sample were born
into extreme poverty with its concomitant factors such
as malnutrition, tuberculosis, ill health. Most of the
institutionalized were orphaned or abandoned, and were
well cared for relative to the hospital outpatients. The
hospital outpatient population were cared for by a
family member, mainly grandmothers or aunts and
came from the deprived areas around the Cape Penin-
sula. The fact that this sample comprised only African
and Coloured is an indication of the burden of disease
that these groups bear in terms of the HIV pandemic in
South Africa.

Examinations were performed by two calibrated
examiners. The classification for presumptive diagnostic
criteria for oral mucosal lesions were based on the report
from the EC-Clearinghouse on Oral Problems related to
HIV infections and WHO Collaborating Centre on Oral
Manifestations of the Immunodeficiency Virus (1993)
and for caries status the Basic WHO Oral Health
Surveys (World Health Organization, 1997). Oral exam-
inations consisted of palpation and inspection of the
mouth and facial structures, using a mouth mirror,
periodontal probe, gauze and head light. Data was
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collected over a period of 18 months (Jan 2000–June
2001). Photographs were taken in some cases. This
paper will report on the extra-oral manifestations,
lymphadenopathy, salivary gland pathology, oral
mucosal lesions and caries status.

The Fisher’s Exact test was used for comparing the
prevalences between the two groups. The Mann–Whit-
ney test was used to compare the number of oral lesions
and DMFT components between the two groups. A
significance level of 5% was used.

Results

A total of 169 patients were examined of whom 42%
were institutionalized and 58% hospital outpatients. A
profile of the demography of the study population is
shown in Table 1. Overall the gender ratio was reason-
ably balanced with slightly more males than females.
More African children were examined than any other

classified group. The mean age of the institutionalized
patients was slightly higher than that of the hospital
outpatients.

One institutionalized 4-year-old African child presen-
ted with Noma. This case which is the first reported case
of NOMA associated with an HIV positive individual in
South Africa has been reported on previously (Naidoo
and Chikte, 2000).

A total of 21% of the institutionalized population
presented with molluscum contagiosum, while none of
the hospital outpatients presented with this condition
(P < 0.01).

Extra-oral (submental, submandibular and cervical)
lymphadenopathy was observed in both hospital outpa-
tient and institutionalized groups (Table 2). Subman-
dibular lymphadenopathy occurred most frequently in
both groups accounting for about a third of the lymph
node enlargements. Cervical lymphadenopathy was the
second most frequently encountered swelling (18%).
Almost half the institutionalized population were diag-
nosed with parotid enlargement compared with <10%
in the hospital and this was statistically significant. In
most cases the enlargement of the parotid gland was
unilateral.

Significantly more intra-oral mucosal lesions were
observed in the hospital compared with the institution-
alized group (Table 3). The most frequently encountered
oral lesion was candidiasis, with 63 and 45% observed in
the hospital and institutionalized groups respectively.
Pseudomembranous candidiasis was the most common
type. One case of hairy leukoplakia was observed and
this was in the hospital group. Twice as many intraoral
ulcers were recorded in the institutionalized group.

An analysis was carried out on the number of lesions
seen in a mouth (Table 4). About two thirds of the

Table 2 Lymphadenopathy and parotid gland swellings

Site Yes (%) Submental (%) Submandibular (%) Cervical (%)
Parotid (%)
(unilateral)

Parotid (%)
(bilateral)

Hospital outpatients (n ¼ 97) 49 11 34 18 7 1
Institutionalized (n ¼ 71) 45 4 32 18 39 11
Fisher’s exact test P-value 1.00 0.24 0.87 0.84 <0.01 <0.01

Table 1 Demography

Sample Hospital outpatients Institutional

Size
n ¼ 169 98 71

Age
Mean 3.72 (s.d. 3.17) 4.04 (s.d. 2.55)
Median 3.17 3.97
Range 1 month–10 years 4 months–11 years

Gender
Male (%) 55 54
Female (%) 45 46

Ethnicity
African (%) 55 85
Coloured (%) 45 15

Table 3 Intraoral mucosal lesions

Site Oral lesions (%) Cd (%) Ps (%) Ec (%) AC (%) HL (%) Ulcers (%) (all types)

Hospital outpatients (n ¼ 97) 63 63 50 29 10 1 6
Institutionalized (n ¼ 71) 45 45 24 18 10 0 14
Fisher’s exact test P-value 0.02 0.02 <0.01 0.46 1.00 1.00 0.11

Cd, candidiasis; Ps, pseudomembranous candidiasis; Ec, erythematous candidiasis; AC, angular chelitis; HL, hairy leukoplakia.

Table 4 Number of oral lesions in a mouth
Number of lesions 0 1 2 3 4 5

Site
Hospital outpatients (97) 34 (36%) 25 (26%) 17 (17%) 8 (8%) 4 (4%) 9 (9%)
Institutionalized (71) 34 (48%) 17 (23%) 13 (18%) 4 (6%) 1 (1%) 2 (3%)
Mann–Whitney P-value 0.04
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hospitalized patients had oral lesions compared with
about half of the institutionalized patients. Nearly a
quarter of the patients from both groups had at least
one oral lesion. Almost four times as many hospital
patients had four lesions and three times as many had
five lesions compared with the institutionalized group.

Almost three quarters of both populations were
caries-free (Table 5). The mean DMFT was consider-
ably higher in the hospital population. The mean dmft
was greater in the hospitalized group but did not differ
significantly. For both the permanent and primary teeth,
the decayed component (D/d) made up the major part of
the DMFT/dmft, followed by the missing (M/m) com-
ponent. No fillings were recorded in either the primary
or permanent teeth for both groups.

Discussion

All the patients were infected from vertical transmission
mother-to-child during birth, except for two from the
hospital group who were infected through a contamin-
ated blood transfusion. Data obtained from studies on
vertical transmission imply that both intrauterine and
intrapartum transmission occurs. The expression of
HIV-related symptomatic disease as early and late
HIV infection may reflect the differences in timing of
transmission: infants with an in utero infection have a
rapid onset of clinical disease and infants with intrapar-
tum or postpartum infection have a slower onset of
clinical disease. In this study we were unable to establish
the timing of the vertical transmission.

It is difficult to conduct HIV population-based studies
because of ethical problems for HIV testing for research
purposes. Comparison of results with other studies is
also difficult because of differences in the diagnostic
methods employed (Gray and Carter, 1997). Further
difficulties arise in comparing oral mucosal lesions with
other studies due to a dearth of literature on oral
mucosal lesions within the general paediatric population.

Enlargement of the cervical lymph nodes in children
with HIV infection is usually a part of generalized
lymphadenopathy. Lymphadenopathy is often accom-
panied by salivary gland enlargement. In a study by
Chan et al (1994), cervical lymphadenopathy was the
most prevalent orofacial manifestation (54.5%) in HIV-
infected children in their study. A report from the Italian
register of pediatric HIV infection, documented that
lymphadenopathy was a non-specific clinical sign in
91% of the long-term survivors, and 58% of the short
term survivors, indicating that the presence of

lymphadenopathy was a positive predictor of survival
in HIV-infected children (De Martino, 1989). In this
study lymphadenopathy was the second most common
finding after candidiasis for the hospital outpatients, but
it was most common in institutionalized population
together with candidiasis (45%).

Parotid gland enlargement has been recognized as a
distinct feature of HIV infection in children since the
first descriptions of the disease. This manifestation has
been reported in 10–30% of children with symptomatic
HIV infection (Pawha et al, 1987). In this study, the
prevalence of parotid gland enlargement in the institu-
tionalized population was much higher (50%) than has
been previously reported and six times more than the
hospital outpatients (8%). The presence of parotitis is a
predictor of positive prognosis and long term survival in
HIV-infected children (Tovo et al, 1992). Typically, the
parotid glands are diffusely swollen and firm without
evidence of inflammation or tenderness. The swelling is
chronic with unilateral or bilateral involvement, occa-
sionally accompanied by xerostomia. It is often associ-
ated with lymphoid interstitial pneumonitis (LIP) and
diffuse lymphadenopathy, which probably represents a
lymphoproliferative stage of HIV infection in children.

Candidiasis has been documented in various studies
as the most frequently occurring oral manifestation in
HIV-infected children, with a prevalence ranging from
20–76% (Chan et al, 1994). Recurrent candidiasis,
which is persistent for long periods of time and often
resistant to conventional antifungal therapy, is a fre-
quent oral manifestation of pediatric HIV/AIDS
(Samarayanake, 1993). In this study, the prevalence of
candidiasis was high in both groups, although it was
higher (63%) in hospital out patients. Oral thrush is also
a finding in healthy infants in the first 6 months of life.
However, in the immunocompetent child, candidal
lesions are often mild, readily amenable to treatment,
or regress spontaneously and are rarely seen beyond
infancy in the absence of predisposing factors. The
clinical presentation was variable. Lesions were often
characteristic of the pseudomembraneous and erythe-
matous types and often affected large areas of the oral
mucosa. This was similar to what was reported by
Ketchem et al, 1990.

Oral hairy leukoplakia (OHL) is rarely manifested in
children with perinatally acquired HIV infection
(Greenspan et al, 1988). It varies between 1–3% (Flaitz
et al, 2001; Magalhães et al, 2001; Santos et al, 2001). In
this study one individual presented with OHL. It is
however, a common finding in adults and has been

Table 5 Mean DMFT, mean dmft and %
caries-freeDMFT (s.d.) D (s.d.) M (s.d.) F Caries-free

Hospital (n ¼ 98) 1.26 (3.46) 1.05 (2.86) 0.20 (1.0) 0 79%
Institution (n ¼ 71) 0.17 (0.81) 0.15 (0.74) 0.01 (0.12) 0 96%
Mann–Whitney P-value <0.01 <0.01 0.08 1.00 <0.01 (Fisher)

dmft d m f Caries-free

Hospital (n ¼ 98) 1.91 (4.29) 1.31 (3.38) 0.56 (2.84) 0 74%
Institution (n ¼ 71) 1.21 (2.66) 1.09 (2.40) 0.11 (0.72) 0 75%
Mann–Whitney P-value 0.67 0.89 0.76 1.00 1.00 (Fisher)
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documented as a predictor of progression of HIV
infection to CDC-defined AIDS (Greenspan and Green-
span, 1992). Studies have shown that OHL is associated
with intraepithelial proliferation of EBV and that
multiple strains for the virus are often present in OHL
tissues (De Souza et al, 1989).

Flaitz et al (2001) report a prevalence of 15% of oral
ulcers in HIV infected Romanian children. In this study,
the prevalence of ulcers in institutionalized patients
(14%) was more than double that of hospital outpa-
tients. Most of the oral ulcerations were of the herpetic
variety (6%).

Previous studies suggest that poverty is an important
risk indicator for noma in sub-Saharan Africa. Chronic
malnutrition and environmental factors increase expo-
sure to viral, bacterial and fungal infections. With
increasing prevalence of HIV infection especially among
children in Africa, there appears to be a re-emergence of
noma (Barrios et al, 1995; Costini et al, 1995; Chid-
zonga, 1996; Nath and Jovic, 1998). An aggressive form
of periodontal disease in HIV infected patients has been
described and some of clinical features resemble noma
(Winkler and Murray, 1987; Williams et al, 1990).

Noma is a challenging, but preventable condition for
health care providers. Its occurrence in South Africa is
an indication of the failure of the health services to
contain both the rising scourges of HIV with the
concomitant immunosuppression and malnutrition.
There is an urgent need for both professional and
public education in the early detection and prevention of
noma; for training and services of health care workers in
immediate care and for referral for treatment of
sequelae. Surveillance at sentinel sites in areas where
high prevalence of HIV is also recommended.

The differences in prevalence of molluscum contagio-
sum in hospital outpatients and institutionalized popu-
lations was anticipated because of the contagiousness of
this condition and the ability of the virus to spread rapidly
in populations living in close proximity to each other.

Madigan et al (1996) found that although HIV
positive children did not have more caries than their
siblings, more nursing bottle caries and white spot
lesions were found. It has been speculated that HIV
positive children display a different decay pattern, which
may be related to decreased salivary flow (Courderc
et al, 1987) and the use of viscous, sugary nutrient
supplements (Madigan et al, 1996). Caries prevalence in
disadvantaged South African urban populations is high.
Direct comparison with published South African
national oral health data is problematic because of
differences in age groups. However, much of the caries
was untreated. It appears that hospital outpatients had
higher levels of caries because of unfavourable dental
behaviour (dietary, brushing and toothpaste usage) and
greater exposure to sugar-based medicines.

Conclusions

Oral lesions are common in HIV populations and were
seen in both groups, at high prevalence levels. In this
study the prevalence of oral mucosal lesions was higher

in hospital outpatients than in institutionalized group.
The number of lesions per child was also greater in
hospital outpatients than the institutionalized. HIV
infected children should be considered high risk for
caries, because of reduced salivary flow and use of
chronic medications, and to receive appropriate care in
terms of both treatment and services.
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