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Is human immunodeficiency virus (HIV) a risk factor to
development of dental caries and molar incisor
hypomineralization (MIH) in children?
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ABSTRACT

Introduction: = HIV-positive children are
susceptible to various infections, and they are
often placed on long-term medications to control
and/or prevent these infections. It is possible that
the ingestion of these medications by the children
couldresultinsome form ofdental conditions, like
dental caries that possibly results from the intake
of sugar-containing medications and poor oral
hygiene, and or molar incisor hypomineralization
(MIH) ensuing from the febrile conditions,
ingestion of certain medications and/or other
chemicals at the time the dentition is developing.
Case Series: Two cases of HIV-positive children
have been described in this paper, both of which
suffered from severe dental caries and MIH. The
treatment included extractions and extensive
dental restorative procedures to improve their
masticatory function and aesthetics. Conclusion:
HIV-positive children may be at a greater risk of
developing dental caries and MIH.
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INTRODUCTION

Approximately, 30—40% and 15% of all cases of
human immunodeficiency virus (HIV) in children from
sub-Saharan countries and Europe respectively, contract
the virus from their mothers during pregnancy, labor or
breastfeeding [1, 2]. These mothers will have contracted
the virus, mainly, through blood transfusion, illicit drug
use or sexual transmission. In spite of the high prevalence
rate of HIV in the sub-Saharan population, antenatal HIV
screening is still generally not compulsory in many of the
countries [3]. Consequently, many women from the sub-
Saharan region have their pregnancies progressing to
full-term while unaware of their HIV status, the results
of which are the continued increase in pediatric HIV/
AIDS cases in the region. Recent observations have
demonstrated an increase in dental caries in HIV-positive
child-population in both developed and less-developed
nations, suggesting the possibility of a direct link of dental
caries to immune-suppression [4]. Perhaps, confounding
factors like poor oral hygiene, feeding practices, HIV-
related sicknesses and long-term use of medications [5],
could be behind this trend.
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Dental caries basically results from the metabolic
activities of Streptococci mutans, Lactobacilli within the
dental plaque biofilm and a susceptible host, taking place
over a period of time. The dental caries commences with
a demineralization phase proceeding through a cavitation
phase and ending up with in dental pulpal exposure
phase [6]. The diagnosis of dental caries is mostly
done through clinical and radiographic examinations.
In its early stages of development, dental caries can be
treated by the use of fluoride applications that aid in
tooth remineralization. However, as the carious process
continues unabated, then the treatment will change from
the use of simple restorations of the cavitated lesions,
to crowing of the affected teeth and worse still through
endodontic treatment or as a last resort by extraction of
the affected tooth [7, 8]. The disease process may partly
be compensated by good oral hygiene, fluoride exposure
and non-cariogenic diet.

Another dental condition linked to certain systemic
conditions and to the in-take of certain chemicals or
medications, particularly in the early periods of dental
development is molar incisor hypomineralization
(MIH). The aetiology of MIH is non-specific, but the
condition occurs during the transitional and maturation
stages of amelogenesis. Though widely prevalent and
less recognizable by many dental clinicians, MIH has
commonly been associated with various prenatal, natal,
postnatal sickness, disorders, toxins, medications, etc.,
occurring particularly during the period 0—3 years after
birth [9]. MIH afflicts permanent first molars with or
without involving the permanent incisors. Clinically, the
affected teeth present with varied severity of MIH, and
in its worst forms, it can result in premature loss of the
affected tooth through either consistent tooth chipping or
dental caries involvement [10].

The diagnosis of MIH is also clinical with the affected
indexed teeth showing normal enamel thickness but
demarcated opacities (altered enamel translucency)
and distinct discoloration ranging from white-cream
to yellow-brown. The teeth are often symptomatically
sensitivity, difficult to anesthetize, susceptible to
caries and commonly demonstrate repeated marginal
breakdown of their characteristic atypical restorations.
Radiographically, the teeth demonstrate reduced enamel
density that closely matches that of the dentine [10].

In this paper, two HIV-positive children are described
and an assessment made in regard to the integrity of their
dentition, in relation to enamel developmental and the
dental caries status of the dentition. A summary on the
dental treatment provided to the patients has also been
included.

CASE SERIES

Case 1: A 9-year-old HIV-positive boy accompanied
by his widowed HIV-positive mother on antiretroviral
(ARVs), reported to the out-patient department of a local
clinic with a complaint of discolored teeth and pains
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from the lower posterior teeth provoked by chewing.
Past medical history revealed that the boy had been born
through a cesarean section with a weight of 2.8 kilograms
at birth. After birth, he was not breast-fed, but, put
through prevention of mother to child HIV transmission
program. At the age of 6 years, he had uncomplicated
dental extraction of one of his primary teeth. Enquiry
on his dental habits revealed that the patient brushed
his teeth twice a week, unassisted and unsupervised and
he had a lip-sucking habit. At the time of consultation,
the patient was in early mixed dentition with generalized
extrinsic dental stains and multiple carious lesions.
A five-day diet chart that had been requested earlier
revealed evidence of a highly cariogenic diet for the
patient. A review of the medication the patient was using
showed that it contained a high amount of sucrose. All
his permanent first molars had varying intensity of
discoloration characteristic of MIH (Figure 1).

Panoramic or orthopantomogram (OPG) and
bitewing radiographs (BW) taken of the patient showed
the presence of permanent teeth in various stages of
development and the primary teeth that were also in the
oral cavity. The 46 and 36 had extensive carious lesions,
but, less extensive carious lesions were seen on 55, 65,
75, 85, 16 and 26, with 16 and 26 also showing reduced
enamel radio-density (Figure 1).

Based on the clinical and radiographic observations, a
diagnosis of multiple carious teeth and MIH involving all
the permanent first molars was arrived at. The patient was
managed through improvement of the oral hygiene for the
child and oral health literacy for the parent. A program
of diet counseling was instituted and oral prophylaxis
undertaken to remove the extrinsic stains. Restoration of
the carious 36, 46, 75 and 85 was initially done in glass
ionomer, while 55, 65 were restored in compomer (Figure
2) and preventive resin restorations placed on 16 and
26. Stainless steel crown therapy was to be undertaken
later for 46 and 36, with definitive permanent crown
therapy on the two teeth following after the age of 18
years. The patient was also put on a six-monthly fluoride
varnish therapy programme in combination with the
daily use of fluoridated toothpaste, and a three months
recall. The initial psychological management therapy
was used to help deter the lip sucking habit, which was
to be monitored and if necessary further orthodontic
intervention undertaken.

Case 2: A 7-year-old HIV-positive girl consulted alocal
university dental outpatient department complaining
of decayed and broken teeth. Her past medical history
revealed that she had been born normally with a weight
of 3.2 kg and breastfed for a minimum of 6 months
before being weaned off on other foods. Her HIV status
had been established at the age of about 3 years and since
then she had been placed on lamivudine, zidovudine and
nevirapine as a single dose taken twice daily, besides the
multivitamin syrup and cotrimoxazole tablets, which
she also used. At the present consultation, the patient
weighed 23 kg and was in very good general health. Her
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CD4 count was 1945 or 37.7% and the viral load was less
than 40 ribonucleic acid copies per milliliter. The mother
of the patient and the younger sibling had also been
diagnosed as HIV-positive and were on ARVAs, while her
older sibling was HIV-negative. The status of the father
was unknown.

Extra-oral examination showed a young girl in fair
general health, with symmetric facial features. Intra-oral
examination revealed a patient in early mixed dentition,
with erupting 36, 46, 41 and 31, a dental occlusion tending
to Class III and a large anterior open bite, a result of a
tongue thrusting habit. Her oral hygiene was very poor as
nobody assisted or supervised her tooth brushing. Nearly
all the teeth present in the oral cavity of the patient had
caries (Figure 3 (A—C). There were fluctuant swelling
buccal to carious 64/65 and 54. The erupting lower
permanent first molars had distinct discoloration.

Radiographic examination of her OPG and bite wing
X-rays, as shown in Figure 3D—F), revealed a developing
dentition with multiple carious lesions involving nearly all
the primary dentition. There was reduced radiodensity,
almost matching closely with that of the dentine, of the
enamel of all the permanent first molars. An analysis of
the patient’s lateral Cephalogram gave a Class III skeletal
pattern with an anterior open bite. One-week diet intake
that had been sought showed the child to be on a high
carcinogenic diet.

On the basis of the clinical and radiographic findings
for this case, a diagnosis of rampant caries and MIH was
arrived at. The global management of the case included
oral hygiene education, oral prophylaxis, fluoride
therapy, extractions of the extensively carious teeth,
restorations of the restorable carious teeth in compomer
and composite. An appropriate prosthesis was to be
fabricated to initially enhance masticatory function,
aesthetics and incorporating a habit breaker for the
tongue thrust (Figure 4). Thereafter the patient was to be
followed so that a definitive orthodontic treatment could
follow at a later stage.

DISCUSSION

Parents or guardians of children with HIV find
themselves overburdened by the medical, physical,
psychological and emotional needs of their children, and
dental issues will not usually appear high up on their
priority list, until problems arise. Due to progressive
decrease in the number of CD4 cells in these patients,
that render themseverely immune-suppressed host,
susceptible to secondary infections, that could include
oral infections [11]. These patients are, therefore, often
placed on some form of oral medication over long periods
of time as exemplified in the two cases described in this
paper. Long-term prophylactic medication, with the
possibility of some of the medications containing sucrose
[12] and even other substances, could result in some form
of dental disease or disorder. To improve the mortality
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Figure 1: Intraoral photographs (A, B) and radiographs -
OPG (C) and (D, E) BW showing generalized extrinsic stains,
discolored permanent first molars, and multiple carious teeth
involving primary dentition and the permanent first molars
with reduced enamel radio-density.

<)

Figure 2: (A) Intraoral photographs, and (B) Radiographs (BW)
showing the dentition after treatment of extrinsic stains, and
(C) The restoration of the carious teeth but prior to stainless
steel therapy for the 36 and 46.

and morbidity of the affected teeth, early consultation
with the dentist could provide an opportunity for early
prevention, diagnosis of dental caries and MIH that could
result from the effects of these medications.

The possibility of a large number of young children,
particularly from low socioeconomic background, is
suffering from medical conditions like HIV is real. These
children could be at a higher risk of developing dental
caries [13] and or MIH as a result of the environmental
conditions in which they live and the effects of the
medicines and foods provided to them. The high caries

Edorium Journal of Dentistry, Vol. 2; 2015



Edorium J Dent 2015;2;15-20.
www.edoriumjournalofdentistry.com

IE}
iF1

Figure 3: (A—C) Intraoral photographs and (D) Radiographs -
OPG and (E, F) BW of the girl showing rampant caries, anterior
open bite.

Figure 4: Intraoral photographs of the girl showing (A) Upper
and lower acrylic dentures/habit breaker inserted in the mouth,
and (B, C) The photographs of the two appliances when outside
the mouth.

experience in these patients, could be attributed to
the poor oral hygiene observed, the high intake of
sugary medication and probably some salivary gland
dysfunction (like Xerostomia) that is often associated
with antiretroviral drugs [14—-16]. On the contrary, other
researchers have reported lower prevalence of caries in
children with perinatal HIV infections [17]. A number
of ARV medications are now also available as sugar-free
preparations, but the sugar-containing preparations
could probably be more readily available and preferred
by the patient’s guardian because of their low-cost, higher
compliance by child or as the only ones available at the
time of dispensing. Nonetheless, higher caries incidences
in these children can only mean higher numbers of
extractions, restorations and prostheses, leading to
higher expenses to the parent/guardian and hence a
bigger burden [18].

The global prevalence of MIH has been reported to be
as low as 2.8% and as high as 40.2% [19]. This condition
has been associated with specific genes, and a variety of
environmental factors, such as toxins, medications, pre-
and post-natal illness, low birth weight, malnutrition
during the first three years of life [20]. For the two cases
described in this paper, the children had been put on ARVs
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at different stages of their early lives, and in one case the
child was also using multivitamins and antibiotics. It is
possible in both cases that the ARV medication they were
taking could have contributed to the poor condition of
their dentition [20, 21]. Further, HIV usually predisposes
the child-patient to frequent infections and fevers.
It is possible that the two cases described could have
suffered from some form of febrile infections that could
have affected the dental calcification process at the time
when the permanent first molars and the incisors were
undergoing mineralization.

The effects to the child of the two dental conditions
described in this paper would be in relation to their dental
aesthetics, dental hypersensitivity, rapid tooth-wear
and susceptibility to dental caries, which in turn would
result in extensive treatment needs and dental anxiety
[9]. The possible management of the conditions would
include fluoride, micro-abrasion, bleaching, composite/
porcelain, veneers, sealants, preventive resin restoration,
crowning (stainless steel crowns or porcelain), extractions
and dental prosthesis. In certain instances the option of
extraction of the permanent first molars with/without
orthodontic repositioning of second molars can be
considered [22]. In the case of the two patients described
in this paper, these options were carefully considered,
including the financial implication to the caregiver so as
to arrive at the definitive treatment that was provided.
Primarily, improvement of their oral hygiene, function
and aesthetics were the major concerns for the two cases
described, so as to initially help enhance the oral health-
related quality-of- life of the two children [23].

CONCLUSION

An HIV-positive child on ARVs/other medications
could be at risk for dental caries and Molar incisor
hypomineralization (MIH), and early intervention
should be considered as a model of reducing the risk to
dental caries and MIH the two dental conditions and also
enhancing the oral health-related quality-of-life of the
child. Consideration should be given to the caregivers in
terms of provision of information on the dental prognosis
of such children, and the requisite motivation provided
to improve the oral hygiene of the child and the access to
available oral health facilities as a means of reducing the
risk of the child developing the two conditions.
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