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Abstract: Problem statement: Children infected with HIV have a higher prevalerof caries in both
dentitions. With that in mind, it is important ti@roduction of programmes for the control of carie
disease in this population. Thus, this study wasedi to assess the efficacy of an oral health-
promoting program in controlling caries in HIV-icked children after 7 years of follow-up.
Approach: Data on the oral health of 31 children were gatlemed analyzed over a 7-year
period. Caries indexes were obtained by clinicaminations performed periodically by well-
trained practitioners. An Epi Info software was difer analysis using the Mann-Whitney test.
Results: DMFT index increased from 2.00-4.38, whereas deflex decreased from 5.19-4.31
(p>0.05). By analyzing carious teeth, it was obedrthat the mean number of active carious teeth
decreased (P = 0.001), whereas the mean numbeacte ones increased (P = 0.001). The mean
extent of inactive caries was found to be greatdhose cases in which the child attended more than
19 appointments (P = 0.00%)onclusion: Based on such a decrease in active caries, oneoccafude
that the program was effective in improving thel ealth of HIV-infected children.
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INTRODUCTION containing compounds (Madigabal., 1996; Maguirest
_ ) S ) al., 1996), decreased salivary flow (Ribedtaal., 1998),
The first case of HIV infection in a child was |ow immune response to cariogenic bacteria (Madaan
reported in 1983, soon after the disease had beef) 1996), inadequate oral hygiene and decreased
identified in adults. HIV infection has been spriegd salivary antibodies (Castebal., 2004).
since, becoming a significant cause of mortalityoag Because of their systemic condition, therefore,
children (Exposito-Delgadet al., 2004). In 2007, it these children represent a special risk for eaaljes
was estimated that 2.5 million children worldwide development as several factors affecting cariesiec
under 15 were infected with HIV (WHO, 2006) and part of their daily routine. Some of these factoas be
according to the most recent epidemiological bullet controlled through oral health education. Of copthis
there are 15.775 children under 13 with AIDS in#ra does not apply to systemic conditions such as low

(Saude., 2011)._ . _ immune response (Castebal., 2004) or carbohydrate-
Children infected with HIV have a higher rich diet. Considering all these factors, we badi¢ivat
prevalence of caries in both dentitions (Chatnal.,  clinical exams and regular fluoride applicatiorswell

2003; Gelbier et al., 2000) compared to healthy as other interventions for promoting oral healthn c
counterparts (Madigaet al., 1996; Maguireet al., 1996;  effectively control the onset and progression ofesain
Ribeiro et al., 1998; Tofskyet al., 2000; Valdezt al., HIV-infected children.

1994). In addition, HIV-infected children show giera To test this hypothesis, the present study has
immunological impairment and thus are more likaly t assessed 7-year longitudinal data on caries indaxes
have higher caries activity (Castebal., 2004). Several caries activity in both deciduous and permanent
factors may be involved, such as carbohydratedieh  dentitions of HIV-infected children taking part Bm

for calorie/protein reposition, high intake of swpga oral health program.
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Methods: The sample consisted of HIV-infected (Phantumvanit and Pilot, 1994) or extractions were

children (CDCP, 1994) between 2 and 14 yeargerformed when indicated. Patients were submitted t

nonrandomly selected from a patient populationclinical reexamination every 3 months at least for

attending the pediatric AIDS outpatient clinic of a following up caries incidence. Based on these denta

public university hospital in Rio de Janeiro, Btazi records, it was possible to obtain the total numider

After their caregivers had given informed conséin¢,  active and inactive lesions and the caries indexes

children participated in an oral health-promoting deft/defs and DMFT/DMFS (WHO, 1997), both

program by attending at least 9 appointments over eodified to include the early enamel caries.

period of 7 years. The study was approved by thallo Data were entered into Epi Info software (CDC,

ethics research committee. version 3.2.2), then statistically analyzed usihg t
Data on personal information, hygiene habits,Mann-Whitney test.

presence of oral manifestations and dental caries

were obtained from the patients’ dental records. MATERIALSAND METHODS

Medical history, lab results from the last 3 months

(CD4, CD8) and use of medication were gathered The sample consisted of HIV-infected children

from their medical records. _ (Centers for Disease Control and Prevention, 1996)
The program involved dental care routinely hepveen 2 and 14 years nonrandomly selected from a

performed in the outpatient medical clinic whileeth patient population  attending the pediatric AIDS

patient awaited consultation with the pediatricidine outpatient clinic of a public university hospital Rio
dentist brushed each patient's teeth with quorided e Janeiro, Brazil. After their caregivers had give
dentifrice, - then applied topical 1.23% aCidUIatedinformed C(')nsent Ithe children participated in aal o
phosphate fluoride. In addition, the caregivers eVer | th- i ' by attendi t least 9
instructed about oral hygiene. It should be empkdgihat calth-promoting program Dy attending at leas
whenever the patient attended a medical consuitatie appointments over a per!od of 7 years. Thg study wa
or she was also seen by a dentist in the program. approved by the local ethics research committee.

Oral examination was carried out by a well-trained reszitcae oor} g?;fogzlnilfrggtg?igggné nhggcljiﬁalhit;::isés
practitioner using artificial light with the chillging on P N , )
. ere obtained from the patients’ dental records.
a stretcher. The program had 3 examiners over the K\l/l

. i - edical history, lab results from the last 3 months
year period of study; the kappa coefficients for(CD4 CD8), and use of medication were gathered
intrarater reliability were, respectively, 0.9294.and ‘ i

p . q h y from their medical records.
0.92 for examiners 1, 2 and 3. The examiner was The program involved dental care routinely

positioned directly behind the child's head andriedr performed in the outpatient medical clinic whileeth

out the examination using an intraoral mirror, a #5__.. . . . o
blunt-tipped probe and gauze to dry dental surface atient awaited consultation with the pediatrician.
After examining the soft tissues, each dental serfa he _de_ntist brushed e_ach pat_ient’s teeth With. T
was investigated and classified according to as@ede dentifrice, then_ applied t(_)plcal 1.23% z_mdulated
based on caries diagnostic criteria established b hosphate fluoride. In addmo_n, the caregivers awer
Carvalhoet al. (1992) and Bjorndaét al. (1997) for, ~Instructed about oral hygiene. It should be
respectively, enamel and dentin (Fig. 1). After the€mphasized that whenever the patient attended a

exam, any cavitated lesion detected was then tidgte Medical consultation, he or she was also seen by a
using an atraumatic  restorative  techniquedentistin the program.

0 - sound

1- Noncavitated active enamel caries (opaque enamel with white spot on surface)

2 - Noncavitated inactive enamel caries (brilliant surface with several degrees of brown discoloration)
3 - Cavitated active enamel caries (opaque-white color with surface discontinuity)

4 - Cavitated inactive enamel caries (brilliant surface with several degrees of brown discoloration and surface
discontinuity)

5 - Cavitated active caries in enamel/dentin (light-yellow or brown discoloration, soft and moist dentin)
6 - Cavitated inactive caries in enamel/dentin (dark-brown discoloration, hard and dry dentin)

7 - Possible involvement of pulp or remaining root

8 - Restoration

9 - Extraction

Fig. 1: Scores of dental examination in HIV-infetehildrenSour ces: Carvalhoet al. (1992) and Bjorndadt al. (1997)
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Oral examination was carried out by a well-trained Attendance in the program was based on the total
practitioner using artificial light with the chilging on  number of appointments during the 7 years. The mean
a stretcher. The program had 3 examiners over the humber of appointments was 19.32 (range 9-32).élher
year period of study; the kappa coefficients forwas no relationship between sex and number of
intrarater reliability were, respectively, 0.9298, and appointments as girls and boys had, on averag&éb19.
0.92 for examiners 1, 2, and 3. The examiner wasnd 19.58 appointments, respectively (P > 0.05).
positioned directly behind the child’s head andriedr  Attendance influenced the level of cariogenic attiv
out the examination using an intraoral mirror, a #5within the sample. Children attending the prograaren
blunt-tipped probe, and gauze to dry dental sudface frequently (>19 appointments) had a greater mean
After examining the soft tissues, each dental serfa number of inactivations at the end of the study
was investigated and classified according to as@ede compared to those with low attendance (< 19

based on caries diagnostic criteria established bgppointments; P = 0.005).

Carvalhoet al. (1992) and Bjornda&t al. (1997) for,

The mean percentage of CD4 was 23.83% (SD =

respectively, enamel and dentin (Fig. 1). After thel2.02) at the baseline and 21.63% (S.D. = 10.1@)eat
exam, any cavitated lesion detected was then ttdate end of the study (p>0.05).

using an atraumatic restorative  technique _
(Phantumvanit and Pilot, 1994) or extractions were
performed when indicated. Patients were submitted t |
clinical reexamination every 3 months at least for -
following up caries incidence. Based on these denta |
records, it was possible to obtain the total numdfer
active and inactive lesions and the caries indexes
deft/defs and DMFT/DMFS (WHO, 1997), both 1
modified to include the early enamel caries. -

Data were entered into Epi Info software (CDC, |
version 3.2.2), then statistically analyzed usimg t
Mann-Whitney test.

RESULTS

4.39

2
[

Thirty-one children had fulfilled the inclusion
criteria, with a mean age of 5.29 years (SD = 2413)

v Y441 —e 31
427
DMFT
_ == deft
5.29 7.2 935 11.12
Mean age
indexes (modified deft/DMFT) at

baseline and 11.12 years (SD = 2.13) at the ertleof Fig. 2: Caries

study. Of these patients, 19 were girls (61.3%).

The analysis involved those values of dental sarie
found during the program every 2 years, namely: at
baseline, after 2 years, after 4 years and at rideoé
the study. One can observe a variation in the sarie

indexes after 7 years, with decreases in deft afd d .

indexes and increases in DMFT and DMFS, although
the differences were not statistically significaAs to

the presence of carious lesions only, one can aote -

small, nonsignificant end-of-study (Table 1). Fig\2

shows the mean values for caries indexes deft anc’’
DMFT according to mean age at baseline, year 2,4ea 2

and final evaluation.

From the data, one can observe that the mearl-

number of teeth presenting active caries (dentin ¢
and/or enamel) had decreased significantly, whereas
there was a statistically significant increase iaam
inactive caries (Fig. 3).

No statistically significant differences were
found between caries indexes, number of carious
lesions and presence of active and inactive canes
relation to sex (P > 0.05).
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baseline, 2 years, 4 years and at end of
evaluation of the oral health-promoting program
for HIV-infected children

5 407

1.68*

== Active
Inactive

Fig. 3:

5.29 7.29 9.35 11.12
Mean age

Mean number of active and inactive carious
lesions at baseline, 2 years, 4 years and at end
of evaluation of the oral health-promoting
program for HIV-infected children (Mann-
Whitney test: *, P <0.005; **, P <0.001)
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Tablel: Caries indexes (modified deft/DMFT) andyfrency of carious lesions at baseline and finaluat@mn of the oral health promoting
program for HIV-infected children

Baseline Final
Caries indexes n Mean (SD) n Mean (SD) p-value
Deft 30 5.20 (4.27) 16 4.31 (3.59) >0.05
Defs 30 9.40 (9.35) 16 8.62 (9.17) > 0.05
DMFT 15 2.20 (1.97) 31 4.39 (3.31) > 0.05
DMFS 15 4.20 (5.07) 31 6.29 (5.29) >0.05
Carious lesions 31 7.73 (6.41) 30 7.41 (5.46) 50.0

Table 2: Mean number of active and inactive carles®ns in relation to immunosuppression at thiearevaluation

Severe immunosuppression Moderate immunosuppresdisent
Caries indexes
(final) n Mean (SD) n Mean (SD)
Active caries 9 1.22 (2.38) 17 0.88 (1.21)
Inactive caries 9 4.33 (3.20) 17 5.41 (4.54)

At final evaluation, no relationship was found beém relation to the deciduous dentition. The small
presence of active and inactive caries in relation reduction in deft and defs indexes may be attrithute
immunosuppression, as similar results regardiniyact to dental exfoliation, whereas the permanent
and inactive caries were obtained in severelydentition had marked increases in DMFT (100%) and
immunosuppressed patients compared to those lef8MFS (50%) despite the lack of a statistically

severely affected (Table 2). significant difference. Also, the increased numbér
permanent teeth, which are more susceptible to
DISCUSSION etiological causes of caries, should be also be

considered. These results are clearly observed when

Implementing oral and dental health services is othe evolution of caries indexes are analyzed
great importance for pediatric patients infectedHby. according to the age group of patients in the
However, there is very little information about Buc program. On the other hand, Hicksal. (2000) in a
availability in the literature (Hastreiter and Jian |ongitudinal study of HIV-infected children between
2002). Such studies, therefore, are highly relefant 2 and 9 and found that the defs values increased ov
those practitioners providing these services. Gr@ip 3 period of 30 months, thus resulting in a reductio
of healthy children, promissory results were obeerv iy the number of caries-free children. Althoughsthe
after an implemention of a dental caries preventiongphijgren did not participate in an oral health
program In a_clmlc serving low-income r_eS|dents§teA . program, the difference regarding evaluation time
26 m(_)nths, It was observepl a re(_juce in dental cari imits any comparison between the studies.
experience in this population (Minadt al., 2008). In a 1l-year intensive program for HIV-infected

Another study, observed that the mean dental plagug,;yren (mean age 5.8), whose main objectives were
and gingival bleeding scores gradually increaséer af provide hygiene inst'ruétions and to remove biofilm
interruption of the educational activities of analer every month, Ribeircet al. (2007) observed that the
health-promotion program, ve_rifying that _the dwati high caries i'ndexes (defé 16.77; DMFS 5.41) did not
of the program favorably influenced its outcome pange at the end of evaluation. However, the mean
(Antonioetal., 2007). o amount of dental surface with active caries deeeas
In this study, analysis .Of the. caries |nde>§es W o 8.03-5.80, whereas inactive caries increaseuh f
that the presence of lesions in both deciduous ang 76.5 91 (Ribeiret al., 2007). Despite the fact that the
permanent dentitions of HIV-infected children igi  jtansive program lasted only 1 year, the authsedu
However, these results are better than those @utain 5, ingdicator of caries activity, which was the most
a Brazilian epidemiological survey, showing meaft de (gjigple approach for detecting the program’s effic
value of 2.80 for a 5-year age group and a mean DMF iy controlling this disease. According to the autho
value of 2.78 for a 12-year age group (Saude, 2004) poth individual care and rigorous follow-up of oral
addition, the national program cited above did tae hygiene led to good results.
into account active caries, which might have " |n the present study, teeth were used for evalgati
underestimated the disease. _ caries activity and the results were similar tostho
Considering that the program was implementedound by Ribeiroet al. (2007), as the amount of
during the mixed dentition, the caries indexes #thou inactive caries increased significantly while aetiv
be evaluated as being relatively stable, mainly incaries decreased, thus demonstrating the effichtyeo
76
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program. In our program, children are also indiwiltiu It is important to emphasize that promoting oral
monitored and have their toothbrushing supervisgd bhealth among these patients is not limited to @dlirig
an instructor at the medical outpatient clinic gver the  emergence and  progress of caries.
month. In addition, their caregivers are instruc®dut Immunodepressed individuals are more susceptible to
oral health care and diet. All these proceduresnsie infections, particularly candidiasis, which is theost
help control the caries. According to Hiltogt al.  common opportunistic infection in HIV-infected
(2007), an efficient oral health preventive programchildren (Ramos-Gomeet al., 2000; Ramos-Gomez,
should include educational interventions aiming t02002; Olaniyi and Sunday, 2005). Studies have sh@mwn
provide oral hygiene practices, adequate diet angelationship between dentinal caries and prevalerce
healthy habits in addition to encouraging earlyCandida species (spp), suggesting that such lesions can
professional treatment. ~ serve as reservoirs for yeasts-a risk factor faal or
It was also observed that more frequent monitoringtolonization and infection (Cerqueiefal., 2007; Rego
(> 19 appointments) was more effective in inacth@t et al., 2003; Staret al., 2002). An association between
caries. These results should be valued not onlpuse  fungal infection and higher caries index in HIV-
HIV-infected children may be considered at highesr jnfected children was also observed (Ckeal., 2003).

risk, but also because it is a long-term study. Then|| these findings further support the fact thatcisu
importance of oral health services has also beepdividuals need ongoing oral health care.

observed for HIV-infected adults, demonstrating the Caries prevention and control represent a great

effectiveness of primary care for adults as regulachallenge for this population; other risk factoesies
patients (Hastreiter and Jiang, 2002). Also to behe traditional ones may be involved, such as oot
considered is that the program was idealized fojse of saccharin-containing medications, lack of
following up children and their caregivers on tlaeng  gspecific monitoring and peculiar immunological asige
day as the medical consultation, thus reducingetrav (e g. local and systemic immune-deficiency) regaydi
costs for these poor families. This same-day sdveglu H|v infection are involved (Madigaret al., 1996;

of dental and medical appointments can explain the/aldezet al., 1994; Castret al., 2004).
variation in the number of consultation visits afveel

over the study period. CONCLUSION
Moreover, providing consultation within the ) , i
medical outpatient unit allows patient and caregice The implementation of oral health-promoting

see that the surgeon-dentist is part of ameasures is, therefore, fully justified in prevegti
multidisciplinary caregiving team. Unfortunately, Cares in HIV-infected children. Measures of thiack

many clinical services do not follow this approach,Will contribute to improving the prognosis of sysie
resulting in oral health care that may e diseases as well as the quality of life of theskiam.
compromised by the lack of specialization. REFERENCES
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