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SUMMARY

Introduction: The administration of HAART* has changed
the frequency and character of the oral complications of
HIV disease.

Aims and objectives: This study describes and com-
pares the incidence and status of dental caries and the
number and type of oral mucosal lesions in hospital out-
patients with these data in institutionalized children who
had accepted a dedicated oral and dental management
programme for HIV-infected patients.

Design: This was a retrospective, descriptive cross-sec-
tional study in which existing medical records were re-
viewed and a clinical examination performed.

Methods: The oral cavity of each patient was examined
by two calibrated clinicians who used mouth mirrors un-
der artificial light. The presence and status of dental caries
and the presence of oral soft tissue lesions were recorded
using, respectively, the WHO Oral Health Surveys Basic
Methods and the diagnostic classification and criteria for
oral soft tissue lesions associated with HIV of the EC-
Clearinghouse.

Results: Oral lesions and dental caries were significantly
higher (p<0.001) in hospital outpatients than in institution-
alized children. Caries prevalence (p = 0.002) and severity
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ACRONYMS

DMFT: decayed, missing, filled teeth (lower case dmift for
deciduous dentition)

EC: European Common Market

HAART: Highly Active Anti-Retroviral Therapy

HIV: Human Imunodeficiency Virus
LGE: Linear Gingival Erythema
NUG: Necrotizing Ulcerative Gingivitis

WHO: World Health Organisation

p<0.0001) were significantly higher in hospital outpatient
children receiving HAART than in those not on HAART.

Conclusions: The prevalence of oral lesions was signifi-
cantly reduced (p = 0.025) in children receiving HAART.
Caries prevalence was significantly higher in children re-
ceiving HAART than in those not on HAART.

*HAART involves the simultaneous administration of three
main classes of drugs together with a fourth subclass.
Examples are:

* Nucleoside analogue reverse transcriptase inhibitors (NRTI's)
* Protease inhibitors (PI's)

* Non-nucleoside reverse transcriptase inhibitors (NNTRI’s)
* Nucleotide transcriptase inhibitors( NTI's) Subclass.

INTRODUCTION AND BACKGROUND

Whilst there are very few published studies of oral mani-
festations of HIV in children in Africa, Naidoo and Chikte
did investigate the status in children not receiving HAART
in South Africa."® The frequency and character of the oral
complications of HIV disease has changed with the in-
troduction of HAART.* Research on the extent of these
changes in children is important in the context of develop-
ing countries where efforts are being made to scale up the
provision of HAART to eligible patients.®

This study describes and compares the frequency and
status of dental caries and the number and type of oral
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mucosal lesions in HIV-infected children who accepted a
dedicated oral and dental programme. The occurrence of
oral lesions was related to levels of CD4 cell counts.

OBJECTIVES OF THE STUDY

1. To describe the demographic characteristics of HIV
positive children attending a hospital outpatient de-
partment and of those in an institutionalized setting.

2. To describe and compare (a) the dental caries status
and (b) the number and type of oral mucosal lesions
in HIV positive children between those attending a
hospital outpatient department with those of children
residing in an institutionalized setting.

3. To assess the association between the presence of
oral mucosal lesions and the levels of CD4 cell counts
among children in the hospital outpatient department.

4. Tocomparethe prevalence of oralmucosallesions among
the hospital outpatient department children between
those on HAART and those not receiving HAART.

MATERIALS AND METHODS

Study design

This was a descriptive cross-sectional study with data
gathered from medical records, a questionnaire and
clinical examinations.

Study population

The study population consisted of HIV infected paediatric
patients referred to George Mukhari and Kalafong outpatient
HIV clinics between May 2005 and April 2006 and of HIV
infected children institutionalized in twenty orphanages
in Johannesburg, Pretoria and Bronkhorstspruit. During
the observation period 486 children visited the outpatient
clinics and 291 were examined at the orphanages.

Ethical considerations

Parents/caregivers gave permission for children to partici-
pate in this routine health service at the outpatient HIV clinics
of Kalafong and George Mukhari Hospitals and at orphanag-
es caring for children diagnosed as having HIV in Johannes-
burg, Pretoria and Bronkhorstspruit. Permission to use HIV/
AIDS programme records was granted by the Programme
Director and the CEO’s of the participating hospitals. The
study protocol was approved by the Ethics Committee of the
University of Limpopo (Medunsa Campus).

Study sample

The sample size was calculated based on two sets of

prevalence data:

I. The prevalence of oral lesions in hospital outpatient
children in Cape Town, South Africa was found by
Naidoo and Chikte to be 63%.

Il. The prevalence of oral lesions in institutionalized chil-
dren in Cape Town, South Africa was found by Naidoo
and Chikte to be 45%.

The sample size for hospital outpatient children was
estimated at 206 in Epi Info Version 3.3.2 software,® at
the confidence interval of 95% and absolute precision
of 5% assuming 63% oral lesions prevalence. In the
event, a sample of 222 was drawn. The sample size for
institutionalized children was estimated at 165 in Epi Info
Version 3.3.2 software® at the confidence interval of 95%
and absolute precision of 5% assuming 45% oral lesions
prevalence. However, a sample of only 152 was drawn.
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Sampling method

Random samples were selected. The lottery method of
random sampling® was used, i.e. patient files were as-
signed numbers, and coupons with serial numbers rang-
ing from 1 to 486 were then thoroughly mixed in a bowl
and a sufficient number were drawn at random (without
replacement) to provide the desired sample size. Files
corresponding to drawn numbers were separated for
analysis and the remainder (non-selected files) were re-
turned to the archives.

The research was conducted at outpatient HIV clinics of
academic hospitals (Kalafong and George Mukhari) in
townships on the outskirts of Pretoria, and at orphanages
caring for children diagnosed with HIV in Johannesburg,
Pretoria and Bronkhorstspruit.

Parents/guardians were interviewed using a structured
questionnaire to obtain information regarding medical
history, current medications and demographic details.
Data relating to CD4 cell counts were extracted from the
patients’ clinic medical records. The oral cavity of each
sitting patient was examined under artificial light by two
calibrated clinicians using mouth mirrors. The status and
frequency of dental caries and the presence of oral soft
tissue lesions were assessed. The Oral Health Surveys
Basic Methods of WHO were used to record dental sta-
tus.® The diagnostic classification and criteria for oral soft
tissue lesions associated with HIV of the EC-Clearing-
house were applied.” The collected data were captured
in custom-made Monitoring and Evaluation data capture
sheets. After completion these documents were filed in
the office of the Programme Director.

MEASUREMENTS

Medical records

The data from the medical records, the completed ques-
tionnaires and from the clinical examinations were assem-
bled in custom-designed computer monitoring and evalu-
ation records and were coded and cleaned in Microsoft
Excel software before statistical analysis.

Variables

The recording of current medication was limited to catego-
ries which were used to treat HIV and associated opportun-
istic infections (antiretrovirals, antifungals and antibiotics).

Dental caries were recorded using the Oral Health Surveys
Basic Methods of WHO.”

Oral soft tissue lesions were evaluated using the diagnos-
tic classification and criteria for oral soft tissue lesions as-
sociated with HIV of the EC-Clearinghouse.®

CD4 cell counts were sourced from laboratory reports.

STATISTICAL ANALYSIS / HYPOTHESIS
TESTING

Frequencies, means and proportions were calculated
and the data were subjected to univariate, bivariate and
multivariate analysis in Statistical Analysis Software
(SAS) software. Fisher’'s exact test was performed to
test the statistical significance of differences observed in
the incidence of caries, and in the presentations of oral
lesions between children examined at outpatient clinics
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and orphanages. The chosen significance level of the
tests was a p-value of less than 0.05. Statistical tests were
performed: the Mann-Whitney U test to compare DMFT
or dmft components between the groups; Student’s t-test
to compare CD4 means between children on HAART and
those not on HAART; a Chi-squared test to identify any
statistical significances in the differences observed in the
prevalence of oral lesions in children with a CD4 count
<200 cell/mm? and those with a CD4 count >200.

RESULTS

The data of randomly selected samples of 222 hospital outpa-
tient clinic and 152 institutionalized children were analyzed.

Objective 1: Demographic characteristics

The average age of hospital outpatient children was four
years (range: one to 14 years) .Half the children were aged
between two and seven years.

The average age of institutionalized children was six years
with a range between one and 22 years. Half of the chil-
dren were aged between four and nine years.

Just less than forty percent (39.1%) of hospital outpatient
children were taking antiretrovirals, either alone or in com-
bination with other medication. Antimicrobial polyphar-
macy was high at 38.8% with a total of 76.1% of children
taking antibiotics. Antifungal use was limited to 11.1%. A
tenth (24) of the patients were not on antimicrobials.

Sixty percent of institutionalized children were taking
antiretrovirals. Half of the children were on antimicrobial
polypharmacy. Two-thirds were taking antibiotics. Just un-
der a quarter (22.4%) were not on antimicrobials (Table 1).

Objective 2a: Description and comparison of dental
caries status

Dental caries was recorded in a considerably greater pro-
portion of the hospital outpatient children compared with the
incidence amongst institutionalized children (50% vs. 30%)

Table 1: Current medication

Antim_icro_bial types and oﬂ:):;i:ea‘r:t Institut_ionalized
combinations children children
Antiretroviral 20 (9.0%) 15 (9.9%)
Antifungal 4 (1.8%) 0
Antibiotics 88 (39.6%) 26 (17.1%)
ﬁrszitg%\fi::asl + Antifungal 8 (3.6%) 2 (1.3%)
Antibiotics + Antiretroviral 54 (24.3%) 75 (49.3%)
Antifungal + Antiretroviral 5 (2.3%) 0
Antibiotics + Antifungal 19 (8.6%) 0

Not on antimicrobials 24 (10.8%) 34 (22.4%)
Total 222 (100%) 152 (100%)

Table 2: Comparison of caries prevalence among hospital

outpatient (n=222) and institutionalized children (n=152).

Dental caries, n (%) Fisher’s
Present Absent Bl
Hospital 111 (50) 111 (50)
Institution 46 (30) 106 (70) p <0.001
TOTAL 157 (42) 217 (58)

Just over two-thirds of the latter group (106) were car-
ies free (Table 2). One and a half times as many hospital
outpatient children on HAART as compared with those
not on HAART (63.2% vs.41.5%) presented with caries, a
statistically significant difference (Table 3).

Table 3: Comparison of caries prevalence among hospital

outpatient children on HAART and those not on HAART

Dental caries, n (%) Fisher’s
Present Absent Total oxact tost
HAART 55(63.2) 32 (36.8) 87 (100)
Not on p = 0.002
HAART 56 (41.5) 79(58.5) 135(100)

Table 4: Caries distribution

Regglialouiipziian Institutionalized children

children
Age chiltlj’ren cg:ms children c;r:::s
groups n (%) n (%) n (%) n (%)
< 5 years 50 (45) 330 (50.3) 9(19.6) 51 (23.2)
6 years 18(16.2) 114 (17.4) 6 (13) 50 (22.7)
7-11 years 39 (35.1) 197 (30) 26 (66.5) 105 (47.7)
12 years 2(1.8) 10 (1.5) 0 0
>12 years 2(1.8) 5(0.8) 5(10.9) 14 (6.4)
Total 111 (100) 656 (100) 46 (100) 220 (100)*

*Age data was missing from records of two Hospital outpatient
children.

Hospital outpatient children six years and under account-
ed for two thirds of the carious teeth occurring in this
group (Table 4). Thirty percent of the carious teeth were
recorded in the 7-11 years age range. Half the children
(111) were caries free.

Amongst the institutionalized children, those 7 years and
older accounted for 54% of the carious teeth observed in
the group.

The mean DMFT and D components were higher in hos-
pital outpatient children on HAART than in those not on
HAART (0.28 vs.0.21 and 0.26 vs.0.21). The differences
were not, however, statistically significant. (Table 5).

Table 5: Comparison of caries severity among hospital outpatient

children on HAART and those not on HAART

DECIDUOUS
dmft d m f

Mean (SD) Mean (SD) Mean (SD) Mean (SD)
On
HAART 4.29(4.93) 4.24(4.94) 0.05(0.30) 0.00 (0.00)
Not on
HAART 1.75@.17) 1.75(38.17) 0.00 (0.00) 0.00 (0.00)
Mann-
Whitney U p <0.0001 p <0.0001 p=0.0799 p =1.0000
test
PERMANENT

DMFT (SD) D (SD) M (SD) F (SD)
On
HAART 0.28 (0.87) 0.26 (0.86) 0.01 (0.11) 0.00 (0.00)
Not on
HAART 0.21 (0.92) 0.21 (0.87) 0.01(0.09) 0.00 (0.00)
Mann-
Whitney U p=0.3479 p=0.3526 p=0.7589 p=1.0000
test
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Lesion types

Pseudomembranous candidiasis

Erythematous candidiasis 0
Parotid enlargement 2 (2.2%)
Hairy leukoplakia 1(1.1%)
LGE 1(1.1%)
Herpetic ulcer 1(1.1%)
Herpetic stomatitis 7 (7.8%)
Angular cheilitis 2 (2.2%)
NUG 1(1.1%)
Kaposi sarcoma 1(1.1%)
Molluscum contagiosum 1(1.1%)
Total 90 (100%)

The mean dmft and d components in hospital outpatient
children on HAART were more than double (4.29 vs. 1.75
and 4.24 vs. 1.75) those in children not on HAART. There
is strong evidence (p <0.0001) that there is statistical
significance in this difference. (Table 5).

Objective 2b: Description and comparison of num-
ber and type of oral mucosal lesions

Prevalence of oral lesions: Oral lesions were recorded in
just less than forty percent (n=84) of hospital outpatient
children and in less than a quarter (n=34) of institutional-
ized children (p<0.001).

Number of oral lesions in a mouth: multiple lesions were
recorded in six (7.1%) hospital outpatient children and in
four institutionalized children (11.8%). (Table 6).

Pseudomembranous candidiasis was the most common
lesion at 81.1% in hospital outpatient children. Herpetic
ulcer was the second common lesion at 7.8%. Candidiasis
in its two forms was the most common lesion at 71%
in institutionalized children, followed by angular cheilitis
at 13.2%. However, pseudomembranous candidiasis
was recorded in almost three times as many hospital
outpatient children as institutionalized children (30.18%
vs.10.53%), a highly statistically significant finding
(p<0.001). (Table 6).

Table 6: Prevalence of oral lesions and frequency of occurrence of types

73 (81.1%)

Institutionalized children
N (%) occurrence 34 (22%)

20 (52.6%) p<0.001
7 (18.4%)
1 (2.6%) p=1.00
0
3(7.9%) p=0.07
1 (2.6%) p=1.00
0
5 (13.2%)
1 (2.6%) p=1.00
0
0
38 (100%)

Objective 3: Association between the presence of
oral mucosal lesions and CD4 cell count among the
hospital outpatient department children
Thedatapresentedin Table 7 confirms that there is insufficient
evidence (p >0.05) to demonstrate any significant difference
in mean CD4 counts between patients on HAART and
those not on HAART in the population.

Oral lesions were more common (54.5%) in children with
a CD4 count <200 cell/mm? but the differences were not
statistically significant (p=0.21). The association between
oral lesions and CD4<200 in children not on HAART was
three times higher than that in children on HAART, a sta-
tistically significant difference (81.8% vs.27.3%). (Table 8.)

The association between the incidence of oral lesions and
CD4>200 was higher in children not on HAART (45.9%
vs. 28.6%), the p-value being only just greater than 0.05,
suggesting that the difference in the occurrence of oral lesions
between the children at CD4 >200 who are on HAART and
those not on HAART is approaching statistical significance.

Objective 4: Comparison of the prevalence of oral
mucosal lesions among hospital outpatient children
between those on HAART and those not on HAART
More than double the number of oral lesions were record-
ed in children not on HAART as in children on HAART, a
statistically significant difference (70.2% vs. 29.8%).

Table 7: CD4 cell counts of children on HAART and those not on HAART *

CD4 children n (%) Mean CD4 SD

<100 4 (6.67%) 25.75 22.95
100-200 7 (11.67%) 160.29 28.23
>200 49 (81.67%) 868.27 676.62
Total 60 (100) 729.50 678.66

* HAART status data missing in 53 children

Table 8: Association in the occurrence of oral lesions and use of HAART after adjusting for CD4 cell count (n, %). p =0.05

Patients not on HAART

children n (%) Mean CD4 SD Student’s t-test
3 (2.75%) 3l &8 24.42
8 (7.34%) 146.25 15.40
p =0.820
98 (89.91%) 823.03 539.24
109 (100) 751.57 554.42

Lesions in cases with CD4>200

Yes No Total Yes No Total
On HAART 3 (27.3%) 8 (72.7%) 11(100) 14 (28.6%) 35 (71.4%) 49 (100)
Not on HAART 9 (81.8%) 2 (18.2%) 11(100) 45 (45.9%) 53 (54.1%) 98 (100)
Total 12 (54.5%) 10 (45.5%) 22 (100%) 59(40.1%) 88(59.9%) 147(100%)
Fisher's Exact Test p=0.03 p= 0.051
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Table 9: Comparison of oral lesion prevalence among hospital
outpatient children on HAART and those not on HAART

Oral lesions, n (%) Fisher’s exact

Yes No test
HAART 25(29.8%) 62 (44.9%)
Noton HAART 59 (70.2%) 76 (55.1%) p =0.025
TOTAL 84 (100%) 138 (100%)

Table 10: Comparison of common types of oral lesions among

hospital outpatient children on HAART and those not on HAART

Types oral lesion n (%) Fisher’s exact test
Pseudomembranous candidiasis
On HAART 18 (20.69%)
p =0.016
Not on HAART 49 (36.30%)
Herpetic stomatitis
On HAART 3 (3.45%)
p=0.84
Not on HAART 4 (2.96%)

The incidence of pseudomembranous candidiasis was sta-
tistically significantly different between children on HAART
and those not receiving the drugs (36.30% vs. 20.69%, p =
0.016). (Table 10) There is insufficient evidence, however, at p
>0.05, to identify statistically significant differences between
the prevalences of herpetic stomatitis, angular cheilitis and
parotid enlargement recorded for children on HAART and
those not on HAART in the sample population.

DISCUSSION

Objective 1: Demographic characteristics
Antiretroviral use was higher (60%) in institutionalized
children than in hospital outpatient children (39.1%). The
proportion of children on HAART at George Mukhari and
Kalafong outpatient HIV clinics was significantly (20%)
lower than that reported by Michaels and colleagues in a
similar setting.”® This finding may be explained by the fact
that the non-governmental organization (NGO) community,
which founded many of these orphanages investigated
by Michaels et al, offered antiretroviral medication earlier
than Government hospitals. The Government had initially
doubted the effectiveness of antiretrovirals."

Antibiotic use in the two population groups was high
ie. 66.4% for institutionalized children and 76.1% for
hospital outpatient children. This may have been related
to prophylaxis instituted against pneumocystis carini
pneumonia, which was commenced when the CD4
dropped below 200 cells/mI® or when there were clinical
signs of advanced immune deficiency.'?

Objective 2a: Description and comparison of dental
caries status

Caries prevalence was significantly higher (p<0.001) in hos-
pital outpatient than in institutionalized children. The bulk of
this caries was untreated and affected deciduous teeth.

This study produced results which corroborate the find-
ings of previous work by Naidoo and Chikte in a similar
cohort.! A possible explanation for these differences may
be that nutritionists planned the diets of children in the
orphanages, within the limits of available resources.?

Caries prevalence (p = 0.002) and severity p<0.0001)
was significantly higher in hospital outpatient children
receiving HAART than in those not on HAART. The bulk
of this caries was untreated and affected deciduous

teeth. This result has not previously been described and
is in fact difficult to explain, but may be related to the
high sugar content of AZT and other HIV medications™
and the decreased salivary flow associated with HAART
use.” These results need to be interpreted with caution
as the precise HAART regimen and duration of use were
not studied. This finding, while preliminary, does however
suggest that the use of HAART is associated with an
increased risk of dental caries in children. Previous
research has described the prevalence of dental caries
in adults receiving HAART when a lower prevalence of
dental caries in HAART patients was reported. Further
studies on the topic of antiretroviral medication and dental
caries risks are therefore recommended.

Objective 2b: Description and comparison of num-
ber and type of oral mucosal lesions

The prevalence of oral lesions was significantly higher
(p<0.001) in hospital outpatient than in institutionalized chil-
dren and was associated mainly with the occurrence of oral
candidiasis. This finding is in agreement with that of Naidoo
and Chikte and of a great deal of the previous work in this
field which documented candidiasis as the most frequently
occurring manifestation in HIV-infected children."'”"® A pos-
sible explanation for this might be a relatively high level of
malnutrition and poor oral hygiene in hospital outpatient
children, factors which have been reported to predispose
to the expression of oral lesions.'® No more than two lesions
per child were observed in the study groups. This finding
does not support the previous research which reported up
to five oral lesions per child.! This inconsistency may be due
to the use of HAART in this study.

More types of oral lesions (10 vs. 7) were observed in hos-
pital outpatient than in institutionalized children. A variable
clinical spectrum of HIV associated oral lesions in children
has been described in diverse settings in South Africa, 17-
21 but the types of oral lesions observed in this study were
largely consistent with those reported by Naidoo and Chik-
te' with NUG, LGE, herpetic stomatitis and Kaposi sarcoma
being additionally recorded in hospital outpatient children.
In contrast to previous findings molluscum contagiosum
lesions were not observed in institutionalized children. Nei-
ther NOMA nor lymphadenopathy were documented in this
study, despite Naidoo and Chikte having recorded the lat-
ter in just less than half (47%) of their subjects.’

Objective 3: Association between the presence of
mucosal lesions and CD 4 cell counts among the
hospital outpatient department children.

There was no statistically significant difference (p = 0.82) in
mean CD4 counts between children on HAART and those
not on HAART. This study does however confirm that HAART
does increase the CD4 cell count.??23 Data from 82% of the
children on HAART showed an increase in the mean CD4
count from <200 cell/mm? to 868 cell/mms. Government
policy at the time of this study directed that HAART therapy
be initiated at a CD4 count <200 cell/mm3.24

There was no significant difference (p = 0.21) in the preva-
lence of oral lesions in patients with a CD4 count <200
cell/mm?® and those with a CD4 count >200.

Contrary to expectations,? this study did not find an as-
sociation between the level of immunosuppression and oral
lesions. The reason for this is not clear but it may be related
to the fact that patients with a CD4 count <200 cell/mm?
constituted merely 13% of the study sample.
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HAART use was associated with a decreased prevalence
(p = 0.03) of oral lesions in patients with a CD4 count <200.
The present findings seem to be consistent with other re-
search which found that whilst a CD4 count <200 cell/mm?
predisposes towards the expression of oral lesions?®?’ the
administration of HAART reduces their occurrence.?®

HAART use may be associated (p = 0.051) with a
decreased prevalence of oral lesions in patients with a
CD4 >200. These results suggest that HAART use may
be associated with decreased prevalence of oral lesions
in patients with a CD4 >200. This finding is consistent with
the conclusions of other studies.?®

Objective 4: Comparison of the prevalence of oral
mucosal lesions among the hospital outpatient
children between those on HAART and those not
receiving HAART

The prevalence of oral lesions was significantly reduced
(p= 0.025) in children receiving HAART.

The findings of the current study do not support previous
research,?2%0 which reported no change in the occurrence
of oral lesions in children receiving HAART. This rather
contradictory result may be due to the fact that this study
used a relatively large sample size. Previous studies used
small sample sizes which may have had inadequate power to
detect an existing important effect. It is possible; therefore, that
HAART use is indeed associated with a decreased prevalence
of oral lesions. Further work is required to establish this.

This reduction was attributed to a reduction in oral
candidiasis.

This finding further supports previous research which
found that HAART plays an important role in controlling
the occurrence of oral candidiasis.* ®'

CONCLUSION

In the present study, the incidence of oral lesions and
dental caries were significantly higher in hospital outpa-
tients than in institutionalized children. Caries prevalence
was significantly higher in children receiving HAART than
in those not on HAART,.
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