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Abstract 

Background: Limited information is available on gingival recession or localized aggressive 

periodontitis among HIV-infected children and adolescents. This study reports on the 

prevalence of these conditions among children and adolescents receiving antiretroviral 

therapy (ART).  

Methods: A cross-sectional study on HIV-infected children and adolescents attending a 

Pediatric HIV clinic in Gauteng, South Africa, between January 2013 and June 2016. 

Patients received an oral examination and oral hygiene instructions, irrespective of oral- or 

dental-related complaints. Hard and soft tissue pathology was managed and recorded, 

together with relevant demographic and clinical data. Statistical analysis was performed in 

Stata 14 with P < 0.05 as significant.  

Results: A total of 554 children and adolescents 5-19 years of age (median age: 12.2 years; 

interquartile range: 10.3-14.9) were included, of whom 78 (14.1%) presented with gingival 

recession on permanent mandibular incisors and/or localized aggressive periodontitis of 

molar teeth. Multivariable logistic regression revealed that patients with gingival recession 

and aggressive periodontitis had a significantly shorter duration of ART and were more 

likely to have suboptimal HIV control (CD4 count <=500 cells/[micro]L and/or HIV viral 

load >=50 copies/mL) and be on advanced ART regimens after virologic failure on first- and 

second-line treatment.  

Conclusions: The results emphasize the importance of oral health care among HIV-infected 

children and adolescents from the onset, to prevent and manage conditions that could result 

in tooth loss and permanent disfigurement. This is of particular importance in the presence 

of virologic failure and immunosuppression.  
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Periodontal disease (PD) involves the breakdown of connective tissue and alveolar bone that 

support teeth, resulting in mobility and tooth loss. Chronic periodontitis progresses slowly 

with no specific tooth pattern, while aggressive periodontitis (AP) affects young people with 

the localized subtype having a distinct incisor/first molar disease pattern.1,2 AP also has a 
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race predilection with young individuals from African descent more prone to this aggressive 

subset of PD than Caucasian children.3 Gingival recession (GR), another subtype of PD, 

presents as apical migration of the gingival margin, exposing the cementum that covers the 

root of the tooth, increases in frequency with increased age and has no distinct ethnic 

association.4 While 2 recent publications provide information on chronic PD among 

American and Puerto Rican HIV-infected youth,5,6 there is paucity of information on the 

prevalence of AP among HIV-infected children and adolescents. This is true globally, but of 

particular importance in sub-Saharan Africa, where the majority of HIV-infected children 

reside. To our knowledge, this cross-sectional study is the first to report on GR occurring in 

isolation on mandibular incisors and in combination with localized aggressive periodontitis 

(LAP) involving incisor and molar teeth among HIV-infected children and adolescents 

receiving antiretroviral therapy (ART).  

MATERIALS AND METHODS 

Study Design and Patients 

A cross-section of data was selected from information gathered between January 2013 and 

June 2016 on HIV-infected children and adolescents, between 5 and 19 years of age 

attending the pediatric HIV clinic at Kalafong Provincial Tertiary Hospital, Gauteng, South 

Africa. Patients were of periurban, low- to middle-income sociodemographic background 

and reported monthly or 2 monthly for medical care as per routine follow-up protocol in the 

clinic depending on the disease severity and treatment success. Included into the analysis 

data set were data from a single visit for any given patient. In particular, control group (CG) 

patients were those who never developed any PD, and data from their last visit were 

included, while for periodontal disease group (PDG) patients data from the visit of diagnosis 

were included. By the above inclusion criteria, along with the specified age range of 5-19 

years, data for 554 patients from records of approximately 1100 patients were included.  

Oral Examination 

Irrespective of any oral or dental complaints, each patient received oral hygiene instructions 

and a comprehensive extra- and intraoral examination of soft and hard tissue, excluding 

routine periodontal probing, according to generally accepted criteria.7,8 While the vast 

majority of patients reported for an oral examination at every visit to the clinic, all patients 

did so at least every 6 months. Observations were recorded, discussed with patients and/or 

caregivers and managed accordingly. GR was noted when the gingival margin was located 

apical to the cemento-enamel junction exposing the cementum covering the root of the tooth. 

It was measured by placing a Williams periodontal probe against the exposed cementum and 

recording the distance between the cemento-enamel junction and the free gingival margin (to 

nearest 1 mm). When GR was identified, tooth mobility was assessed in a horizontal plane 

on incisors and mandibular and maxillary first and second molars and recorded as 1 

(movement 1-2 mm) and 2 (movement >2 mm).9 Incisor malocclusion and possible 

gnashing were also assessed. Information on mobile or missing teeth (excluding normal 

exfoliation) was obtained from patients and parents/caregivers. Patients with GR of the 

mandibular incisors were advised to brush with an upward, sweeping motion 10 and 

afterwards rinse with a salt and bicarbonate solution. When molar teeth were affected, in 

addition to mandibular incisors, patients were prescribed amoxicillin, metronidazole and 

0.2% chlorhexidine oral rinse for 5 days.11 This was repeated once a year, while proper oral 

hygiene measures were emphasized at every visit, together with a recommendation to 
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regularly rinse with salt and bicarbonate of soda after completion of the antibiotic and chlor 

hexidine regimen.  

Patient Records 

Relevant information, extracted from clinic folders, included demographic data, ART 

initiation date, ART regimens and most recent CD4+ T-cell counts/percentages and HIV 

viral loads (VL).  

Statistical Analysis  

Data were analyzed using Stata 14 (StataCorp LLC, TX), with statistical methods selected 

based on data distribution. A P value <0.05 was deemed significant. Bivariate statistical 

analysis included Pearson [chi]2 and Fisher exact (categorical variables) and Kruskal-Wallis 

rank-sum tests (continuous variables). Multivariable logistic regression was performed and 

results tested for collinearity. ART regimens were divided into nonnucleoside reverse 

transcriptase inhibitor-based, protease inhibitor-based and advanced regimens (third-line or 

holding regimens). Patients were categorized as immunocompetent if the latest CD4+ count 

was >=500 cells/[micro]L and a VL of >50 copies/mL was used to define virologic failure. 

A category was created to describe suboptimal HIV-disease control using the combined 

immunologic and virologic responses of CD4+ count <500 cells/[micro]L and/or VL >50 

copies/mL.  

Ethical Clearance 

Written permission was obtained from the Kalafong Hospital management and the Research 

Ethics Committee of the Faculty of Health Sciences, University of Pretoria (74/2004), to 

publish data obtained during routine clinical care, observing patient anonymity.  

RESULTS 

A total of 554 patients were included with a median of 12.2 years of age [interquartile range 

(IQR): 10.3-14.9] and 297 (53.6%) were female. They started ART at a median age of 4.7 

years (IQR: 1.9-7.9) and were on treatment for an average of 7.6 years (IQR: 5.3-9.6). While 

a total of 4511 dental visits were recorded for the 554 patients, for the purpose of this study, 

only data from a single visit per patient were included, as well as only observations 

pertaining to GR and LAP. GR and/or LAP involving incisor and/or molar teeth (PDG) was 

diagnosed in 78 (14.1%) patients, while 476 had no evidence or history of gingival or 

periodontal disease (CG). Demographic and clinical data of these groups are summarized in 

Table 1. Except for the gender distribution, the PDG was significantly different from the 

CG. Children in the PDG were older but had also started ART at an older age and hence had 

a shorter duration of ART and were more likely to be on advanced ART regimens. They had 

lower median CD4+ counts/percentages and higher median VLs and were more likely to 

have virologic failure and/or be immunocompromised, regardless of whether the latter was 

defined at CD4+ <500 or <=350.  
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Identification of LAP was based on recession, mobility and/or loss of molar and/or incisor 

teeth. Sixty-eight patients (87.1%) presented with varying degrees of recession, from an 

insidious onset (Fig. 1) to recession masked by gingivitis and gingival hypertrophy (Fig. 2). 

Nine patients (11.5%) fitted the case definition of LAP. Three patients had lost one or more 

teeth of whom a 16 year-old female had lost both mandibular central incisor and first 

molars (Fig. 3). Another 2 patients presented with recession and mobility of maxillary 

molars only and 1 with primary molars and incisors affected. The remaining 3 patients 

presented with advanced recession, calculus and mobility of >2 on affected teeth (Fig. 4). 

These 9 patients with LAP did not differ significantly from the other PDG patients in terms 

of immunologic and virologic failure (P = 0.542). In another 6 patients with GR only, 

calculus was present on the mandibular incisors. One patient presented with an edge-to-

edge incisor occlusion and another with an anterior cross-bite, with none displaying 

evidence of gnashing. One patient was referred for a frenectomy.  

TABLE 1. Demographic and Health Characteristics of CG and PDG Patients 
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FIGURE 1. Eleven-year-old female with insidious onset of gingival recession on mandibular incisors 

without gingivitis. 

FIGURE 2. Sixteen-year-old female with gingival hypertrophy, masking initial recession on 

mandibular incisors. 
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FIGURE 3. Sixteen-year-old female with loss of both central mandibular incisors and calculus but no 

recession on remaining incisors. 

FIGURE 4. Fourteen-year-old male with marked recession and calculus on mandibular central 

incisors. 

DISCUSSION 

This study is the first to describe GR and LAP among HIV-infected children and 

adolescents. Data were obtained during an oral health service to HIV-infected youth and is, 

therefore, not a dedicated PD survey like that of Ryder et al.6 Statistically significant 

associations between PD and suboptimal HIV-disease control (immunocompromise and/or 

virologic failure) as well as advanced ART regimens were demonstrated. Patients on 

advanced ART regimens had a history of immunosuppression and high VLs before 

switching and were more likely to still have an inadequate treatment response at time of 

study. Furthermore, the significant association between longer ART duration and absence of 

GR and LAP strengthens the motivation for early ART.12,13  

Theoretically, the observed LAP should be referred to as "periodontal disease as a 

manifestation of systemic disease," although forcing observed conditions into an existing 
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classification system may be clinically unhelpful, an approach that Ryder et al also selected 

by merely referring to PD.6  

Not having performed periodontal probing may be regarded as a shortcoming of the study, 

with possible underestimation of periodontal destruction in the absence of visible GR. It is, 

however, not recommended to perform routine probing on children 15 years of age or 

younger,8 and probing depths would not have influenced the available treatment modalities. 

With their extensive phlebotomy history, these children are, understandably, fearful of sharp 

instruments, and patients' willingness to return for dental visits and maintain good oral 

hygiene was of greater priority.  

Both GR and LAP have multifactorial etiologies that encompass microbiologic, 

immunologic/inflammatory and genetic mechanisms as well as factors affecting bone 

mineralization,14,15 while the role of medication, such as frequent antibiotic use and ART, 

seemingly remains unexplored. Except for immunosuppression and high VL, it is not 

possible from this descriptive study to identify specific etiologic factors. Globally, there is a 

lack of information on the prevalence of GR and LAP among HIV-infected children and 

adolescents. A control group is equally problematic due to limited information in healthy 

children, and in South Africa, information regarding these conditions is not included in 

national oral health surveys.16  

The problem is, however, significant. Of the 9 patients diagnosed with LAP, 3 had already 

lost teeth and another 3 had teeth with extreme mobility. Again, this may be an 

underestimation because obtaining an accurate history of missing teeth proved difficult, as 

children often attended clinic visits unaccompanied (age-permitting) or accompanied by 

adults other than their biologic parents. Longitudinal studies would provide more accurate 

information on the progression of GR and impact of aggressive PD.  

The importance of optimal oral health in the management of systemic disease, including 

HIV,17,18 is evident; yet calls for inclusion of oral health as a component of general health 

services have gone unheeded.19 No professional oral hygiene services are available to these 

patients, and extractions remain the only treatment modality. Limited health resources in 

developing countries do not allow for extensive microbiologic, sophisticated immunologic 

and genetic analysis, thereby preventing the implementation of affordable treatment, 

including antimicrobial agents or mineral and vitamin supplementation for bone density 

augmentation.20,21 In the absence of professional oral hygiene services, patients with GR are 

advised to brush their teeth with an upward sweeping motion 10 and subsequent salt-

bicarbonate rinsing. Patients presenting with molar involvement are prescribed antibiotic 

treatment, with emphasis on oral hygiene, although in the absence of professional oral 

hygiene treatment, the effectiveness thereof in curbing disease progression remains 

unclear.11 The tooth loss already observed in some patients is alarming, particularly as they 

enter adulthood disfigured, with currently no prospect of prosthetic treatment within the 

South African public sector dental services.  

In conclusion, this study found a significant association between suboptimal HIV-disease 

control and GR and LAP. The prevalence of these conditions may even have been 

underestimated, further strengthening the motivation for the earliest possible identification 

and treatment of HIV infection and ART treatment failure, as well as the inclusion of oral 

health services in the management of pediatric HIV infection.  
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