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3: AIMS AND OBJECTIVES 

3:1 AIMS 

To determine the association of periodontal diseases and the presence of “red complex” 

pathogens in HIV-positive patients with different CD4+T lymphocyte levels. 

3:2 OBJECTIVES 

1. To determine an association between clinical indices used in the diagnosis of 

periodontal disease across different CD4+T lymphocyte levels. 

2. To seek an association between CD4+T lymphocyte counts and the presence of 

Porphyromonas gingivalis, Tannerella forsythia and Treponema denticola (“red 

complex”) using the BANA test. 

3. To associate the clinical indices of periodontal disease with the BANA test  

 

3:3 NULL HYPOTHESIS 

No significant association exists between CD4+T lymphocyte levels and “red complex” 

pathogens of chronic inflammatory periodontal disease in HIV-positive patients. 

4: MATERIALS AND METHODS 

4:1 STUDY DESIGN  

A cohort descriptive study of HIV-positive patients was conducted.  

4:2 ETHICAL CONSIDERATIONS 

Informed consent was obtained from the participants in verbal and written form as defined by 

the “World Medical Association Declaration of Helsinki, Ethical Principles for Medical 

Research Involving Human Subjects” of 2008 (Appendix 4:2 A).  

 

Ethical clearance was obtained from the UWC research ethics committee (Appendix 4:2 B) 

and a translator was available in the clinic to ensure that the patients fully understood the 

nature of the study and the benefits and potential risks of the study. Their right to refuse 
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participation at any time was accepted (Appendix 4:2 C). A questionnaire was completed by 

them containing items designed to obtain information regarding medical history, factors 

predisposing for periodontal disease, and oral hygiene habits (Appendix 4:2 D). Patients 

requiring treatment for periodontal disease were referred to the Tygerberg Oral Health Centre 

(UWC) and were treated by well experienced dental professionals.  

4:3 SAMPLE SIZE 

The study sample included 120 HIV-positive patients attending the infectious disease clinic at 

Tygerberg Medical Hospital, Western Cape. A randomized selection of the patients was 

conducted. No oral hygiene instructions were given prior to the sample collection. 

4:4 INCLUSION CRITERIA 

- All the HIV-positive patients with various CD4+T lymphocyte counts 

- Patients with or without ART 

 

4:5 EXCLUSION CRITERIA 

- Patients on antibiotic treatment 

- Patients with cardiovascular disease, diabetes, TB, autoimmune diseases 

- Pregnancy  

- Patients who have undergone dental treatment in the past 3 months (since chances of 

finding infections will be less in those patients) 

 

4:6 MATERIALS 

4:6:1 For clinical examination: 

- Sterile mouth mirrors 

- Sterile Williams periodontal probe 

- Chlorhexidine solution 

 4:6:2 For BANA test: 

- Sterile cotton-tipped swabs 

- Sterile cotton rolls 
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- Sterile scaling curette (Gracey curette 11/12, 13/14) 

- BANA test strips 

- BANA incubator 

- Distilled water 

- Cotton balls or wetting applicator bottle 

- Sterile clear, non-porous tape 

- Biohazard waste bags 

4:6:3 Technical specifications of BANA incubator: 

- Voltage:              120 VAC, 60 Hz 

-  Amperage:          170 mA 

-  Watts:                 20 W 

4:7 METHODS 

4:7:1 Clinical assessment  

The clinical assessment included patient history, recording of clinical indices and oral lesions 

(if present). The CD4+T lymphocyte cell counts were obtained from their medical records 

(Appendix 4:7:1 E).  

Periodontal measurements were taken on the mesial aspect of the six Ramfjord teeth. The 

following teeth were selected: 

- Maxillary right first molar (16) 

- Maxillary left central incisor (21) 

- Maxillary left first bicuspid (24) 

- Mandibular left first molar (36) 

- Mandibular right central incisor (41) 

- Mandibular right first bicuspid (44) 

Missing teeth were substituted by the following teeth: 

- 16: by the mesial of 15, if not by the distal of 17 

- 21: by the distal of 22 

- 24: by the distal of 25 
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- 36: by the mesial of 35, if not by the distal of 37 

- 41: by the distal of 42 

- 44: by the distal of 45 

 

The amount of plaque present was assessed using the criteria of plaque index (PI) introduced 

by Silness and Loe (1964) and were scored from 0-3 (Table.4). 

 

Table.4 Plaque Index (Silness and Loe, 1964) 

Scores                                Criteria 

    0 No plaque in the gingival area 

    1 A film of plaque adhering to the free gingival margin and adjacent area of the 

tooth. The plaque may be recognized only by running the probe across the tooth 

surface. 

    2 Moderate accumulation of soft deposits within the gingival pocket and on the 

gingival margin and/or adjacent tooth surface that can be seen by the naked eye. 

    3 Abundance of soft matter within the gingival pocket and or on the adjacent tooth 

surface and gingival margin. 

Gingival inflammation was assessed by the gingival index (GI) introduced by Loe and 

Silness (1963) and was scored from 0-3 (Table.5). 

Table.5 Gingival Index (Loe and Silness, 1963) 

  Scores                                               Criteria 

      0 Absence of inflammation 

      1 Mild inflammation- slight change in colour and little change in texture of any 

portion of the marginal or papillary gingival unit 

      2 Moderate inflammation- glazing, redness, edema and hypertrophy of marginal 

or papillary gingival unit. Bleeding on probing 

      3 Severe inflammation, marked redness and hypertrophy of the marginal or 

papillary unit. Spontaneous bleeding, congestion or ulceration. 
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Probing pocket depth (PPD) was measured from the gingival margin to the base of the pocket 

using Williams periodontal probe with markings to the nearest millimetre. Clinical 

attachment loss (CAL) was measured from the cementoenamel junction to the base of the 

pocket using the above mentioned probe. The probing depth and/or attachment loss were 

measured based on the periodontal disease classification system recommended by the 1999 

International Workshop for classification of periodontal diseases and conditions, accepted by 

American Academy of Periodontology (AAP) (Colin, 2000). They were measured as follows; 

Slight = 1-2mm 

Moderate = 3-4mm 

Severe = ≥ 5mm 

 

4:7:2 BANA hydrolysis assay 

 

The BANA reagent strip consisted of a plastic strip to which two separate reagent matrices 

were attached; 

- The lower white reagent matrix was impregnated with N-benzoyl-DL-arginine-B-

napthylamide (BANA). 

- The upper buff reagent matrix contained a chromogenic diazo reagent, Fast Black K. 

A BANA test strip was taken from the bottle just prior to use, as the test reagents were 

sensitive to light and humidity. The patient’s name, date and site information were recorded 

in the marked space on the test card.  

 

4:7:2:1 Subgingival plaque sampling 

Subgingival plaque sample was collected from the site with the maximum pocket depth.  The 

supragingival plaque was removed from the specific tooth prior to sampling and the tooth 

was isolated using sterile cotton rolls. A gracey curette was inserted deep into the apical third 

of the pocket and subgingival plaque collected. The specimen taken was dispersed on the 

lower reagent matrix of the BANA test strip.  

 

4:7:2:2 BANA testing 

After the desired plaque sample has been transferred to the lower matrix, the upper matrix 

was moistened with distilled water on a cotton swab. Care was taken to just moisten and not 

wet the upper matrix with too much water thus diluting the blue colour, resulting in a false 

negative interpretation. The BANA test strip was folded at the perforation mark so that the 
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upper and the lower matrices meet. The BANA strip was then placed into one of the top slots 

of the incubator. The incubator cycle began when the indicator light was on and was 

incubated for 15 minutes at 55˚c. The BANA test strip was then removed from the incubator 

and the lower strip at the perforation was discarded as contaminated waste. The reason for 

this disposal was that the lower portion of the strip may contain traces of pathogenic bacteria, 

viruses and beta-napthylamine, a potentially carcinogenic end product of BANA hydrolysis. 

Care was also taken to avoid handling the lower portion of the test strip which would contain 

the original plaque sample. 

 

If BANA positive species were present when the test strip was opened, a permanent blue 

colour was obtained on the upper matrix. The higher the concentration of bacterial species, 

the darker the blue colour obtained. Results were reported as positive, weakly positive or 

negative. 

 

BANA test results were interpreted as the following: 

 Positive reaction- This appeared as a distinct blue colour in very small zones or over 

the entire contact area of the plaque sample. A positive reaction indicated the presence 

of more than 10,000 colony-forming units of the BANA anaerobes in the specimen. 

These levels may indicate the incidence of clinical periodontal disease and/or oral 

malador in those patients. 

 Weakly positive reaction- This appeared as a faint blue colour in small zones or over 

the entire contact area of the specimen. A faint intensity indicated the presence of low 

levels of BANA positive species in a plaque sample and was evaluated by the 

patient’s history of periodontal disease and current clinical status.    

For statistical analyses, both strong and weakly positive results were recorded as 

positive. 

 Negative reaction- Absence of colour indicated the absence of BANA anaerobes in 

the plaque specimen, i.e, below 10,000 colony forming units at the sample site. A 

negative BANA test showed periodontal health or no oral malador.  

 

The result thus obtained was recorded in the respective patient’s data collection chart and the 

upper coloured strip was preserved by sealing with clear, non porous tape and attached to the 

patient’s chart for future reference. 
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4:8 DATA ANALYSIS  

 

Data was analyzed using statistical programmes such as SAS (SAS Institute Inc., Cary, NC, 

USA). All questionnaires, oral examinations and laboratory data were entered into a 

computer spread sheet programme, Excel. The Wilcoxon rank sum test was used to determine 

the association between CD4+T cell counts and each of the clinical periodontal parameters 

with BANA. Bivariate relationships between continuous variables were determined by 

Spearmans rank correlation test. Pearsons chi-square test was applied to determine the 

association between “red complex” and periodontal status. A significance level of <0.01 

rather than the usual <0.05 level indicated a highly significant result, while results with a p-

value between 0.01 and 0.05 were referred to as marginally significant. 
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5: RESULTS 

5:1 Health Risk Assessment Questionnaire 

Prior to the clinical examination, all the patients were given a set of consent forms and 

questionnaires. They were asked to sign the consent forms to show their valuable 

participation in the study and also to complete the questionnaires in order to identify any 

predisposing or risk factors that might lead to periodontal disease. Table.6 shows the 

frequency distribution of the patients and their response to the questionnaires.  

Of the 120 patients examined, 54.2% were females and 45.9% were males. The majority of 

patients were blacks (59.2%) followed by coloureds (31.7%), expatriates (8.4%) and whites 

(0.9%). About 19.2% of them had no formal education followed by 44.2% and 32.5% who 

attended primary and high school respectively. Only 4.2% had university education. Around 

fifty percent lived in flats and 45.9% lived in shacks while 3.4% were homeless. 

Seventy percent reported brushing once a day and only 30% brushed twice a day. Only 

21.7% used interdental aids to clean their teeth whereas 78.4% never used interdental aids. 

About 19.2% of the individuals admitted to never visiting a dentist while 10.9% claimed to 

maintain their dental visit every year for five years. Very few of them claimed to visit the 

dentist three times (4.2%) and four times (2.5%) in five years, whereas, 51.7% and 11.7% 

maintained their dental checkups only once and twice in five years respectively. 

Among the study population, half of them were current smokers (50%) and half of them were 

(50%) were non-smokers. Most of the patients (60.9%) were on antiretroviral therapy and the 

rest (39.2%) were not on therapy. Other sexually transmitted diseases were reported by 

41.7% whereas 58.4% were free of other sexually transmitted diseases. 
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Table.6 Characteristics and frequency distribution of the study population 

Characteristics Frequency Percentage 

Gender 

Males 

Females 

 

55 

65 

 

45.9% 

54.2% 

Race 

Blacks 

Whites 

Coloureds 

Others 

 

71 

1 

38 

10 

 

59.2% 

0.9% 

31.7% 

8.4% 

Level of Education 

No formal education 

Primary school 

High school 

University 

 

23 

53 

39 

5 

 

19.2% 

44.2% 

32.6% 

4.2% 

Living Conditions 

Homeless 

Flat 

Shack 

 

4 

61 

55 

 

3.4% 

50.9% 

45.9% 
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Table.6 (continued) 

Dental History 

Dental visits in 5years 

Never 

Once 

Two times 

Three times 

Four times 

Five times 

Brushing Frequency 

Once a day 

Twice a day 

Use of Interdental aids 

Yes 

No 

 

 

23 

62 

14 

5 

3 

13 

 

84 

36 

 

26 

94 

 

 

19.2% 

51.7% 

11.7% 

4.2% 

2.6% 

10.9% 

 

70% 

30% 

 

21.7% 

78.4% 

Current Smokers 

Yes 

No 

 

60 

60 

 

50% 

50% 

Antiretroviral Therapy 

Yes 

No 

 

73 

47 

 

60.9% 

39.2% 

STD 

Positive 

Negative 

 

50 

70 

 

41.7% 

58.4% 
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5:2 Oral hygiene and clinical indices 

 

5:2:1 Association between clinical indices with the frequency of brushing 

Among the clinical indices only plaque index (p= 0.0352) showed a significant association 

with the brushing habit of the patients. The median for the clinical indices were higher for 

those who brushed once a day compared to those who brushed twice a day. Table.7 shows 

significant association found between frequency of brushing and plaque index using 

Wilcoxon rank sum test. None of the other clinical indices showed any significant 

associations with brushing. 

5:2:2 Associations between clinical indices with the use of interdental aids 

 

Plaque index (p= 0.0110), gingival index (p= 0.0102) and clinical attachment level (p= 

0.0336) showed significant associations with interdental aids except for the probing depth 

Table.8 shows significant results between the use of interdental aids with plaque index, 

gingival index and clinical attachment level using Wilcoxon rank sum test. 

 

Table.7 Clinical indices relative to frequency of brushing 

            Frequency of Brushing 

               Once a day (N=84)         Twice a day (N= 36)  

Variables Mean(SD) Median Minimum-

Maximum 

Mean(SD) Median Minimum-

Maximum 

P value 

Plaque 

index 

2.63(0.4) 2.9 1.2-3 2.38(0.58) 2.4 0.8-3 0.0352 

Gingival 

index 

2.79(0.4) 3 1.4-3 2.67(0.53) 2.9 0.5-3 0.0911 

Probing 

depth 

4.86(1) 5 2.9-6.8 4.55(1) 4.15 3-6.8 0.1376 

Clinical 

attachment 

level 

5.39(1.1) 5.6 3-7.3 5.06(1) 5 3.3-7 0.1101 
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Table.8 Clinical indices relative to interdental aids 

                                                            Use of Interdental aids  

                     Yes (N= 26)                            No (N= 94)  

Variables Mean(SD) Median Minimum-

Maximum 

Mean(SD) Median Minimum-

Maximum 

p value 

 

Plaque 

index 

2.27(0.6) 2.2 0.8-3 2.63(0.49) 2.9 1.2-3 0.0110 

Gingival 

index 

2.57(0.59) 2.85 0.5-3 2.8(0.39) 3 1.4-3 0.0102 

Probing 

depth 

4.45(1.17) 4 3-6.5 4.86(0.99) 5 2.9-6.8 0.0762 

Clinical 

attachment 

level 

4.89(1.12) 4.6 3.3-6.9 5.3(1.07) 5.6 3-7.3 0.0336 

  

 

 

5:3 Descriptive statistics of age, CD4+T cell counts and periodontal indices 

The mean age of the study population was 33.3years with a median of 32years (Table.9). The 

mean plaque index score (2.55) was the lowest among the periodontal indices with the 

highest being the mean clinical attachment level (5.29mm). The mean probing depth was 

4.77mm and the mean gingival index score was 2.75 with a median score of 4.9mm for 

probing depth and 3 for gingival index.  

The actual CD4+T lymphocyte mean level was 293.5cells/mm
3
. The HIV infected patients 

were grouped depending on their CD4+T cell counts into those with <200 cells/mm
3
,       

200-500cells/mm
3
 and >500cells/mm

3
. Fig.2 shows CD4+T cell counts grouped by intervals 

of 100 rather than the coarser grouping of <200, 200-500 and >500cells/mm
3
. Thirty percent 

had a CD4+T cell count <200cells/mm
3 

indicating severe immunosuppression with a lower 

mean 135.67cells/mm
3
 compared to 59.2% individuals with CD4+T cell counts of 200-

500cells/mm
3
 with a mean of 321.27cells/mm

3
. Only 10.9% of the patients had a CD4+T cell 

count >500cells/mm
3
 with the highest mean (578.24cells/mm

3
) compared to other groups.  
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Table.9 Mean (SD) and Median of age, CD4+T cell counts and periodontal indices 

Variables   N Mean (SD) Median Minimum-Maximum 

Age (years) 120 33.3(7.42) 32 20-55 

CD4+T cell counts 120 293.5(151.06) 294.5 36-859 

Plaque index 120 2.55(0.54) 2.8 0.8-3 

Gingival index 120 2.75(0.45) 3 0.5-3 

Probing depth 120 4.77(1.04) 4.9 2.9-6.8 

Clinical attachment 

level 

120 5.29(1.1) 5.35 3-7.3 

CD4+T cell groups 

<200 cells/mm
3 

200-500 cells/mm
3 

>500 cells/mm
3 

 

36 (30%) 

71(59.2%) 

13(10.9%) 

 

135.67(37.5) 

321.27(87.9) 

578.24(100.0) 

 

136 

312 

534 

 

36-190 

200-500 

510-859 
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Fig.2 Frequency distribution of CD4+T cell counts grouped into intervals of 100 and 

plotted against the midpoint 
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Table.10 Descriptive statistics for grouped CD4+T cell counts relative to clinical indices 

Group N Variables N Mean(SD) Median Minimum-

Maximum 

<200cells/mm
3
 36 Plaque 

index 

36 2.59(0.49) 2.9 1.3-3 

  Gingival 

index 

36 2.8(0.36) 3 1.9-3 

  Probing 

depth 

36 4.6(0.95) 4.16 2.9-6.4 

  Clinical 

attachment 

level 

36 5.09(1.06) 5 3-6.9 

200-500cells/mm
3
 71 Plaque 

index 

71 2.52(0.55) 2.8 0.8-3 

  Gingival 

index 

71 2.74(0.48) 3 0.5-3 

  Probing 

depth 

71 4.83(1.07) 4.9 3-6.8 

  Clinical 

attachment 

level 

71 5.37(1.07) 5.5 3.3-7.3 

>500cells/mm
3
 13 Plaque 

index 

13 2.59(0.56) 2.8 1.2-3 

  Gingival 

index 

13 2.7(0.52) 3 1.4-3 

  Probing 

depth 

13 4.86(1.17) 5 2.9-6.5 

  Clinical 

attachment 

level 

13 5.44(1.36) 5.9 3-7 
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5:4 Grouped CD4+T cell counts and clinical indices 

The median for plaque index was higher in HIV-positive patients with CD4+T cell counts 

<200cells/mm
3
 compared to those with CD4+T cell counts >500cells/mm

3
 and those with      

200-500cells/mm
3
. Table.10 shows the descriptive statistics for grouped CD4+T lymphocyte 

levels with clinical indices. While no difference was found between gingival index in HIV- 

positive patients with CD4+T cell counts <200cells/mm
3
, 200-500cells/mm

3 
and 

>500cells/mm
3
, the median for probing depth and clinical attachment level were higher in 

HIV patients with a CD4+T cell count >500cells/mm
3
 than those with CD4+T cell counts 

between 200-500 cells/mm
3
 and <200cells/mm

3
. 

 

Table.11 Spearman Rank Correlation 

                                                                                         

                   Plaque index        Gingival index         Probing depth      Clinical attachment level                                                

       

                                      

A rho            0.28149                   0.18813                      0.18842                       0.15461                            

     p               0.0018                     0.0396                       0.0393                         0.0918     

                              

  

B rho            -0.02748                  -0.03339                    0.09761                       0.12376 

       p              0.7657                    0.7173                       0.2889                         0.1781          

                                 

C rho             0.01514                  -0.01133                     0.18472                       0.20212    

      p               0.8696                    0.9023                       0.0434                          0.0268         

  

*A = Age of the study population                                    

*B = Grouped CD4+T cell counts  

*C = CD4+T cell counts 

*rho = coefficient of correlation 

*p = p value 
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5:5 Correlations between clinical indices with demographic and clinical variables  

5:5:1 Age of the population and clinical indices 

There was a statistically significant positive correlation between age and plaque index (p= 

0.0018), and gingival index (p= 0.0396) and probing depth (p= 0.0393). The correlations 

were 0.28149, 0.18813 and 0.18842 respectively. There was no significant correlation found 

between clinical attachment level and age at survey (Table.11). 

5:5:2 CD4+T cell counts and clinical indices 

There were positive correlations found between CD4+T cell counts with probing depth and 

clinical attachment level showing a significance of 0.0434 and 0.0268 respectively, but when 

the CD4+T cell counts were grouped, these correlations were no longer evident (Fig.3 and 

Table.11). Although, plaque and gingival indices respectively showed positive (0.01514) and 

negative (-0.01133) correlations with CD4+T cell counts (Table.11), no significant 

associations (as reflected in p values) were observed.  

 

Fig.3 Scatter plot showing correlation between CD4+T cell counts and clinical 

attachment level 
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5:6 BANA hydrolysis  

The BANA hydrolysis test was performed to detect the presence of periodontal pathogens 

referred to as “red complex” microorganisms. Of the 120 HIV-positive patients, 83 (69.2%) 

were reported as BANA-positive and 37 (30.9%) were BANA-negative (Tabe.12).  

 

Table.12 Frequency of BANA results 

Characteristics Frequency Percentage 

BANA positive 

BANA negative 

83 

37 

69.2% 

30.9% 

 

 

5:6:1 CD4+T cell counts and BANA  

 

There was no significant association found between BANA with CD4+T cell counts 

(Wilcoxon test, p= 0.7075). Significant positive correlations were found between BANA with 

clinical indices. The median for CD4+T cell counts in patients with positive BANA were 

higher than those who were BANA negative. The median for clinical indices of BANA-

positive patients were higher than for the BANA-negative patients, except for the gingival 

index where no marked difference was found for BANA-positive patients compared to 

BANA-negative patients. Table.13 shows no statistical significance result observed between 

CD4+T cell counts and with BANA test using Wilcoxon rank sum test. However, highly 

significant associations were observed between BANA and probing depth and clinical 

attachment level, while marginal significances were observed between BANA and plaque and 

gingival indices using Wilcoxon rank sum test. 

 

 

5:6:2 Grouped CD4+T cell counts and BANA 

 

No statistical significance observed between BANA with grouped CD4+T cell counts using 

Pearsons chi-square test (p= 0.9989) (Table.14). 
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Table.13 CD4+T cell counts and clinical indices relative to BANA 

                                                                          BANA 

                  Positive (N= 83)                         Negative (N= 37)  

Variables Mean(SD) Median Minimum-

Maximum 

Mean(SD) Median Minimum-

Maximum 

p 

value  

CD4+T 

cell counts 

299.07(157.16) 300 61-859 280.79(137.6) 256 36-562 0.7075 

Plaque 

index 

2.64(0.46) 2.9 1.3-3 2.35(0.64) 2.5 0.8-3 0.0248 

Gingival 

index 

2.83(0.35) 3 1.5-3 2.59(0.59) 2.9 0.5-3 0.0348 

Probing 

depth 

5.06(1.02) 5 2.9-6.8 4.12(0.76) 4 2.9-5.8 <.0001 

Clinical 

attachment 

level 

5.6(1.1) 5.9 3-7.3 4.59(0.83) 4.4 3-6.1 <.0001 

 

 

Table.14 Grouped CD4+T cell counts relative to BANA 

BANA Grouped CD4+T cell counts 

              (p= 0.9989) 

Total 

 

 <200 200-500 >500  

Negative 11(29.8%) 22(59.5%) 4(10.9%) 37(30.4%) 

Positive 25(30.2%) 49(59%) 9(10.9%) 83(69.2%) 

 

5:7 Associations between Oral hygiene and CD4+T cell counts  

Statistically significant differences were found between CD4+T cell counts relative to 

brushing and the use of interdental aids with p values of 0.0190 and 0.0170 respectively. A 

higher mean of 313.14 (152.63) was found in those who brushed once a day 84 (70%) 

compared to those who brushed twice a day 36 (30%) with a mean of 247.45 (138.6). 

Likewise, the majority of the population 94 (78.4%) never used interdental aids and a higher 
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mean of 310.6 (149.6) and a median of 308 was found between them compared to those who 

used interdental aids 26 (21.7%). Table.15 shows statistically significant results between 

CD4+T cell counts with brushing and interdental aids using Wilcoxon rank sum test 

Table.15 CD4+T cell counts relative to oral hygiene 

Variables N Mean (SD) Median Minimum-

Maximum 

p value 

Brushing 

frequency 

    0.0190 

Once a day 84(70%) 313.14(152.63) 312 61-859  

Twice a day 36(30%) 247.45(138.7) 213 36-700  

Interdental aids 

use 

    0.0170 

Yes 26(21.7%) 231.35(142.28) 211.5 36-700  

No 94(78.4%) 310.6(149.6) 308 90-859  

 

5:8 Associations between Oral hygiene and BANA  

 

5:8:1 BANA and the frequency of brushing 

 

Out of 83 (69.2%) BANA-positive patients 62 (74.8%) brushed once a day and about 21 

(25.4%) patients brushed twice a day (Table.16). Among 37 (30.9%) BANA-negative 

patients, 22 (59.5%) admitted brushing once a day and 15 (40.6%) patients admitted brushing 

twice a day. There were no statistical significant associations found between BANA and 

frequency of brushing using Pearsons chi-square test (p= 0.0925). 

 

Table.16 BANA relative to frequency of Brushing 

BANA      Brushing (p= 0.0925) Total 

                  Once a day Twice a day  

Negative 22(59.5%) 15(40.6%) 37(30.9%) 

Positive 62(74.8%) 21(25.4%) 83(69.2%) 
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5:8:2 BANA and the use of interdental aids 

 

Statistically significant association was found between BANA and the use of interdental aids 

(p= 0.0168). A majority of 70 (84.4%) of BANA-positive patients never used interdental aids 

while 13 (15.7%) of them reported using interdental aids. Among the BANA-negative 

patients, 24 (64.9%) never used interdental aids and 13 (35.2%) used interdental aids. 

Table.17 shows statistical significance results observed between BANA positivity with 

interdental aids using Pearsons chi-square test 

 

   Table.17 BANA relative to interdental use 

BANA      Interdental aids (p= 0.0168) Total 

 No Yes  

Negative 24(64.9%) 13(35.2%) 37(30.9%) 

Positive 70(84.4%) 13(15.7%) 83(69.2%) 

 

5:9 Associations between CD4+T cell counts and Smoking 

CD4+T cell counts (p=0.0540), plaque index (p= 0.0180), probing depth (p= 0.0191) and 

clinical attachment level (p= 0.0109) appeared to increase significantly relative to the 

smoking status of the study population. However there was no significant association found 

between gingival index and smoking, with the median for gingival index being similar for 

smokers and non-smokers. Table.18 shows statistically significant results observed towards 

CD4+T cell counts, plaque index, probing depth and clinical attachment level relative to 

smoking using Wilcoxon rank sum test (significance 0.01<p<0.05). 
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Table.18 CD4+T cell counts and clinical indices relative to smoking status 

                                                                           Smoking 

                  Yes (N= 60)                          No (N= 60)  

Variables Mean(SD) Median Minimum-

Maximum 

Mean(SD) Median Minimum-

Maximum 

p 

value 

CD4+T 

cell counts 

322.45(164.46) 312 61-859 264.4(131.4) 214 36-562 0.0540 

Plaque 

index 

2.66(0.49) 2.9 0.8-3 2.44(0.56) 2.55 1.2-3 0.0180 

Gingival 

index 

2.8(0.45) 3 0.5-3 2.70(0.45) 3 1.4-3 0.1500 

Probing 

depth 

4.99(0.9) 5 3-6.8 4.54(1.04) 4.15 2.9-6.4 0.0191 

Clinical 

attachment 

level 

5.55(1) 5.75 3.4-7.3 5.03(1.13) 5 3-7.1 0.0109 

 

5:10 Association between BANA and Smoking 

 

60% of the smokers and 40% of the non-smokers were BANA-negative. Among the BANA-

positive patients, 78.4% were smokers and 21.7% were non-smokers. A statistical 

significance was found between BANA positivity and smoking using Pearsons chi-square test 

(p= 0.0297) (Table.19). 

 

 

Table.19 BANA relative to smoking 

BANA  Smoking (p= 0.0297) Total  

 No Yes  

Negative 24(40%) 36(60%) 60(50%) 

Positive 13(21.7%) 47(78.4%) 60(50%) 
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5:11 Association between CD4+T cell counts and ART 

A highly significant positive relationship was found between CD4+T cell counts with ART 

(p=<.0001) (Table 20). The median for CD4+T cell counts of patients who were on ART 

were higher than those who were not on ART. Of the 47 (39.2%) patients who were without 

ART, 68.1% belonged to <200 CD4+T cell counts group, 29.8% belonged to 200-500 

CD4+T cell counts group and a few (2.2%) belonged to >500 CD4+T cell counts group. 

Among the 73 (60.9%) patients with ART, majority of the them (78.1%) belonged to 200-500 

CD4+T cell counts group and a few of 5.5% patients belonged to <200 CD4+T cell counts 

group.  Significant positive relationships were found between ART with probing depth (p= 

0.0065) and clinical attachment level (p= 0.0029) with a higher median than those who were 

not on ART. However there were no significant relationships found between ART with 

plaque and gingival indices and the median appeared similar to that of patients without ART. 

Table.20 shows highly statistical significance between CD4+T cell counts, probing depth and 

clinical attachment level with ART using Spearmans rank sum correlation test. 

 

Table.20 CD4+T cell counts and clinical indices relative to ART 

                                                                                  ART 

                 Yes (N= 73)                       No (N= 47)  

Variables Mean(SD) Median Minimum-

Maximum 

Mean(SD) Median Minimum-

Maximum 

Spearmans 

correlation 

(p value) 

CD4+T cell 

counts 

377.74(126.97) 352 140-859 162.47(70.67) 158 36-520 0.77004 

(<.001) 

Plaque  

Index 

2.58(0.53) 2.8 0.8-3 2.51(0.55) 2.8 1.3-3 0.03499 

(0.7044) 

Gingival 

index 

2.75(0.48) 3 0.5-3 2.76(0.4) 3 1.8-3 -0.01551 

(0.8665) 

Probing 

depth 

4.97(1) 5 2.9-6.8 4.45(1) 4 2.9-6.4 0.24716 

(0.0065) 

Clinical 

attachment 

level 

5.53(1.03) 5.6 3-7.3 4.92(1) 4.6 3-6.9 0.26956 

(0.0029) 
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5:12 Association between Grouped CD4+T cell counts and ART 

 

CD4+T cell count groups showed a highly significant relationship with ART (p= <.0001). A 

greater percentage of HIV-positive patients with ART had CD4+T cell counts between 200-

500 cells/mm
3
 and a major percentage of the patients with CD4+T cell count <200cells/mm

3
 

indicating severe immunosuppression were without ART. Statistical significance observed 

between grouped CD4+T cell counts with ART using Pearsons chi-square test (Table.21). 

 

Table.21 Grouped CD4+T cell counts relative to ART 

ART Grouped CD4+T cell counts 

              (p= <.0001) 

Total 

 

 <200 200-500 >500  

Negative 32(68.1%) 14(29.8%) 1(2.2%) 47(39.2%) 

Positive 4(5.5%) 57(78.1%) 12(16.5%) 73(60.9%) 

 

 

5:13 Association between BANA and ART 

 

There was no significant association found between BANA and ART (p= 0.8422). No 

statistical significance observed between BANA with ART using Pearsons chi-square test 

(Table.22). 

 

Table.22 ART relative to BANA 

BANA                  ART (p= 0.8422) Total 

              No Yes  

Negative 14(29.8%) 33(70.3%) 47(39.2%) 

Positive 23(31.6%) 50(68.5%) 73(60.9%) 
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6: DISCUSSION 

 

Much controversy continues to exist regarding the association between HIV infection and 

periodontal disease. Although some studies have demonstrated an increase in the severity and 

prevalence of periodontal diseases in HIV-positive populations (McKaig et al 1998 b; 

Masouredis et al, 1992; Riley, 1992; Drinkard et al, 1991), others have reported no 

differences between HIV-positive and HIV-negative patients in CD4+T cell counts and the 

clinical presentation of periodontal disease (Smith, 1995; Tomar et al, 1995; Scheutz, 1997; 

Matee, 1999; Mulligan et al, 2004).  Reports have indicated that low CD4+T cell counts and 

high viral loads resulted in severe periodontal and oral manifestations in HIV-infected 

patients and that a better prognosis could be obtained by reducing their viral load and 

restoring their immune system (Patton, 1999). 

.  

The present study evaluated the association of CD4+T lymphocyte cell counts and the “red 

complex” subgingival pathogens among HIV-positive patients with chronic inflammatory 

periodontal disease. The examination of the mesial aspect of the Ramfjord teeth in this study 

was considered to be useful in predicting the whole mouth periodontal status since they have 

frequently been used in epidemiology and prevalence studies (Silness and Roynstrand, 1988; 

Baelum et al, 1995; Mumghamba et al, 2004) and provided a standardized sample site for all 

subjects, whether diseased or not. A limitation of sampling diseased sights only, wherever in 

the mouth they may occur, may often not be a true reflection of what is actually taking place 

at a particular site at a particular time since different sites on the same tooth may present with 

different measurements, thus introducing a bias.  

 

The overall CD4+T lymphocyte mean level of the study population was 293.5cells/mm
3
 and 

the mean clinical attachment level was 5.29. Statistically significant positive relationships 

were found between CD4+T cell counts and probing depth (p= 0.0434) and clinical 

attachment level (p= 0.0268). This is contrary to other studies where one study reported an 

association between clinical attachment destruction but not probing depth with progressive 

HIV infection (Robinson et al, 1996 b) and another demonstrated no difference between the 

level of clinical attachment loss and probing depth in HIV-positive and HIV-negative women 

irrespective of their CD4+T cell counts and viral load (Alves, 2006).  
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In the present study, the mean gingival index score was 2.75 showing a high prevalence of 

gingival inflammation. Plaque and gingival indices showed no significant associations with 

CD4+T cell counts, although positive (rho= 0.01514, p= 0.8696) and negative (rho=               

-0.01133, p= 0.9023) relationships were demonstrated. Doshi et al (2008) observed an 

increase in the gingival bleeding, a predictor of severe gingival inflammation, with reduced 

CD4+T cell counts (<200cells/mm
3
), suggesting that CD4+T cells may be an important 

indicator for clinical aggravation of HIV infection. However, they too could not report a 

significant positive correlation of bleeding index with CD4+T cell counts (p = 0.14).  

 

In a longitudinal study including 33 HIV-positive patients,  Alpagot et al (2003) established 

an association between gingival crevicular fluid levels of interferon gamma (GCF IFN-

gamma) and periodontal clinical parameters (p= <0.001), revealing that sites with increased 

GCF IFN gamma levels carry a higher risk of periodontal disease progression.  

In a cross-sectional study, Tomar et al (1995) failed to determine an association between 

periodontal disease and CD4+T cell counts. Their cut-off point for CD4+T cell counts was 

<300cells/mm
3
; nor was a statistical association found between CD4+T lymphocyte levels 

with higher prevalence of chronic periodontitis in a Brazilian population (Goncalves et al, 

2005 a). The reasons for this variation in the findings may be due to the fact that the study 

excluded individuals with severe periodontal conditions and also because all of the 64 HIV-

positive Brazilian patients included, were on trimethoprim and sulfamethoxazole prophylaxis 

to prevent opportunistic infections, thus limiting the severity of periodontal disease. Findings 

by Howard (1991) considered periodontal disease as a later complication, rather than one of 

the first signs, of HIV infection. 

 

An interesting finding in the present study was that no significant associations were found 

between any of the periodontal indices and CD4+T cell counts when grouped into 

<200cells/mm
3
, 200-500cells/mm

3
 and >500cells/mm

3
. On the contrary, a study by Vastardis 

et al (2003) determined that for individuals with moderate or severe immunosupression 

(CD4+T cell count <500cells/mm
3
), a significant positive correlation existed between CD4+T 

cell counts with modified gingival index and bleeding index with a marginal significance for 

clinical attachment level (p= 0.0560), while individuals with extreme immunosupression 

(CD4+T cell count <200cells/mm
3
) showed less periodontal disease compared to those with 

higher CD4+T cell counts. In their study they could not find any significant association 
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between periodontal indices and CD4+T cell counts for all the individuals examined. 

Moreover a relatively small number of 39 patients were used in their study compared to the 

present study with the sample size of 120. 

 

As generally expected, the lower the immunosuppression of an individual, the higher the 

severity of periodontal disease detected. The present study revealed that a relationship existed 

between the immunosuppression of the individuals and their periodontal status. However, the 

stages of immunosuppression do not favour the severity of periodontal disease. The reason 

may possibly be due to the differences in the study groups and the method used to collect the 

periodontal data. The study population selected had moderate to severe forms of periodontal 

disease and the subgingival specimens were taken from the sites with maximum probing 

depths. The majority of individuals in the study had probing depths and clinical attachment 

levels >5mm, indicating a higher prevalence of periodontal disease. Both male and female 

patients were included in the study with the probable exception of pregnant patients and any 

patients with recent antibiotic therapy and dental treatment.  

 

BANA test was used to detect the presence of anaerobic infections caused by the subgingival 

pathogens Treponema denticola, Porphyromonas gingivalis and Tannerella forsythia. 

Although the test does not differentiate between the three species of bacteria in the plaque 

sample, it was considered that if any of the three “red complex” species was present, the 

BANA test would appear positive. The accuracy of the BANA test was established in a study 

by Bretz et al (1990) with BANA showing an accuracy of 93% for Treponema denticola, 

76% for Tannerella forsythia and 96% for Porphyromonas gingivalis compared with indirect 

immunofluorescent antibody techniques. In this study, BANA test showed significant 

associations with all the periodontal indices, with clinical attachment and probing depth 

measurements demonstrating a highly significant (p= <.001) association, while lower levels 

of significance were found between plaque (p= 0.0248) and gingival (p= 0.038) indices and 

BANA. This investigation’s results clearly indicate the ability of BANA positive species to 

cause periodontal disease manifestations. Similar results suggesting an association between 

BANA and clinical signs of periodontal disease have been reported (Grisi et al, 2001; 

Figueiredo et al, 2000).  Findings by Loesche et al (1987); Bretz et al (1989); Socransky et al 

(1998) and Schmidt et al (1988) showed a strong correlation between BANA and increasing 

probing pocket depth, while  a high frequency of BANA positive results (66.1%) was found 

even at a minimum pocket depth of 2 to 3mm, with a significant correlation between gingival 
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index and BANA, based on the presence or absence of bleeding on probing, thus 

demonstrating that gingival changes even at a small pocket depth may indicate colonization 

by BANA positive microorganisms (Grisi et al, 1998).   

 

There were significant positive relationships found between gingival index (p= 0.0396) and 

probing depth (p= 0.0393) with the age of the HIV-positive population. Plaque index showed 

a highly significant (p= 0.0018) positive relationship with age. The study group aged between 

17-55 years. This growing age of the study population may support the fact that as the person 

gets older the chances of developing periodontal disease manifestations among them are high. 

Likewise, a study conducted by Taani et al (2003) also reported a significant association 

between the increase of age and probing depth. Martinez-Canut et al (1995) established a 

statistical significance between age and periodontitis. Since probing depth was directly 

related to age and BANA positive tests, this study may correlate with the studies of 

Rodenburg et al (1990), Savitt and Kent (1991) and Yoshihiko et al (2000) who reported age 

as one of the risk factors for Porphyromonas gingivalis infection. Yalcin et al (2002) reported 

no association between age and clinical parameters.  

 

A study of 61 adult patients with gingivitis or periodontitis, demonstrated a statistical 

correlation with the severity of periodontal destruction and BANA but failed to determine a 

statistical correlation between plaque index and BANA (Puscasu et al, 2006). However their 

study used both supragingival and subgingival plaque deposits for BANA, thus accounting 

for the lack of correlation with plaque index since less anaerobic bacteria would be detected 

in supragingival than in subgingival plaque. However, in the present study, only subgingival 

plaque samples were collected, thus detecting the “red complex”, where they colonise 

abundantly. About 30.83% patients showed BANA negative results. As earlier stated, BANA 

negative plaques may also influence changes in periodontal disease activity even though they 

remain below the detection limit of the BANA test.  

 

The oral hygiene behaviours as explained by the frequent brushing habits and the use of 

interdental aids, as additional cleaning devices to clean the teeth, were significantly related to 

CD4+T cell counts of the patients. Most of the HIV patients examined, brushed only once a 

day (70%) and never used interdental aids (78.33%). This indicates less effort on the patient’s 

part to maintain better oral hygiene, ultimately leading to gingival inflammation and 

periodontal diseases. The frequency of brushing was significantly associated with plaque 
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index (p= 0.0352) and not with the other periodontal indices. However, the use of interdental 

aids showed significant associations with all of the periodontal indices except the probing 

depth. Inadequate oral hygiene can be considered as a risk indicator, risk factor, and/or risk 

predictor in the development of periodontal manifestations (Bakdash, 1994) which may be 

exacerbated by HIV infection. 

 

As one would expect, more frequent brushing and interdental use tends to provide better 

plaque control and improved gingival health. Microbial plaque is reduced in the mouths of 

individuals with good oral hygiene. A knowledge about the living and educational 

background of the study population was important in order to understand their interest in 

maintaining good oral hygiene which was mandatory for their general health. The majority of 

patients in the study population had a minimum level of education with better living 

conditions. However, less interest was seen among them in maintaining better oral health.   

 

Overall, the oral hygiene status among the individuals was poor. A large part of the patients 

brushed only once a day instead of brushing twice a day and never used interdental aids to 

keep their teeth clean. However, only 10.83% of them managed regular dental visits. Many of 

the patients were not aware of the fact that their oral health may have a huge impact on their 

medical health. Lack of proper oral hygiene may lead to the accumulation of periodontal 

microorganisms in the mouth resulting in a positive response to the BANA test. Although 

BANA was not significantly related to the frequency of brushing (p= 0.0925), there was a 

significant relationship between BANA and the use of interdental aids (p= 0.01). The 

immmunosuppression of HIV patients influences the prevalence of periodontal diseases 

which in turn is exacerbated by their poor oral hygiene. 

 

The association between CD4+T cell counts with periodontal measures may be influenced by 

other factors. For instance, it was found that cigarette smoking, showed a significant 

association with CD4+T cell counts (p = 0.0540). The plaque index (p = 0.0180), probing 

depth (p = 0.0191) and clinical attachment level (p= 0.0109) scores of the HIV patients 

examined, were also significantly related to their smoking habits, except for their gingival 

index scores (p= 0.150). Hence the present study established that smoking is a true risk factor 

for periodontal disease as was found in previous studies (Bergström and Preber, 1994; Tomar 

et al, 1995; AAP, 1996 c; Barbour et al, 1997) with smokers demonstrating a higher 

susceptibility to advanced and aggressive forms of periodontitis than non-smokers (Calsina et 
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al, 2002). A comparison of seropositive and seronegative patients revealed higher scores of 

gingival index and probing depth in seropositive individuals (Ndiaye et al, 1997) and in 

individuals using smokeless tobacco compared to the non-tobacco control subjects (Poore et 

al, 1995). 

 

A significant correlation was also established in the present study between smoking and 

BANA positivity (p= 0.0297) in HIV-positive individuals. Other studies reported that 

smokers have 10 times more BANA positive plaques than non-smokers (Zambon 1996 a; 

Kazor et al, 1999) with a statistically significant correlation in smokers with deep pockets (p 

= 0.02) and shallow pockets (p = 0.0002) when compared with non-smokers (Theagarayan et 

al, 2010). When examining for members of the red complex, dental plaque in smokers 

showed higher levels of Tannerella forsythia (Zambon et al, 1996 b; Kazor et al, 1999),   

Aggregatibacter actinomycetemcomitans and Porphyromonas gingivalis compared to non-

smokers (Kazor et al, 1999).  On the contrary, a study by Bostr m et al (2001) used 

checkerboard DNA-DNA hybridization technology, to demonstrate that smoking exerts little, 

if any, influence on the periodontally associated subgingival pathogens including the “red 

complex”. Hence the present study agrees with these studies which confirm the use of BANA 

as a rapid chair-side diagnostic test for the detection of the “red complex” microbiota 

(Andrade et al, 2010; Loesche et al, 1992).  BANA was not found to be correlated with total 

CD4+T cell counts nor with grouped CD4+T cell counts in the present study. 

 

A highly significant association was found between ART with both total CD4+T cell counts 

and CD4+T cell counts categorized into groups (p= <.0001). A large percentage of the 

individuals without ART suffered with severe immunosuppression (<200 cells/mm
3
). This 

clinical finding confirms that antiretroviral therapy in HIV-positive patients has a strong 

effect on their immune system and unlike patients on ART who demonstrate an increase in 

their CD4+T cell counts; these patients show evidence of being severely immunosuppressed.  

As in the study by Smith et al (2004), the majority of patients in the present study showed 

higher CD4+T cell counts as a result of undergoing long-term antiretroviral therapy.  Not all 

the patients who participated in this study were on ART or any other form of antimicrobials.  

This may have contributed to their higher prevalence of periodontal disease. It can be 

suggested that an early introduction of HIV patients with CD4+T cell counts <200cells/mm
3
 

to ART may limit their exposure to immunosuppression and periodontal disease.  
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In the present study, ART showed significant relationships with probing depth and clinical 

attachment level but not with the plaque and gingival indices. The patient compliance with 

ART, besides being positive for the virus, was thought to determine the severity of 

periodontal destruction. A study by Vernon et al (2009) including 112 HIV-positive adults on 

HAART, reported a significant association between CD4+T cell counts <200 cells/mm
3
 and 

higher levels of clinical attachment loss and periodontal pathogens thus proposing 

periodontal disease as a deadly challenge to the long-term oral health of HIV-infected 

individuals. Few studies have reported on the effectiveness of HAART and the reduced 

incidence of oral damage (Mulligan et al, 2004; Greenspan et al, 2004). Some studies have 

claimed that HAART reduces the incidence of HIV-related oral manifestations (Patton et al, 

2000 b; Hardy et al, 2002; Nicolatou-Galitis et al, 2004), while yet others demonstrated no 

correlation between CD4+T cell count and ART duration with probing depth and suggested 

that these immune factors appeared to have less impact on acute periodontal disease (Beck 

and Offenbacher, 2002).  

 

No significant association was found between BANA and ART (p= 0.8422). This observation 

can be supported by the study conducted by Botero et al (2007 b) establishing that ART has 

no effect on the composition of subgingival microbiota in HIV patients with periodontal 

disease. Moreover there was no association found between BANA and CD4+T cell counts in 

the HIV-positive patients in the study which could explain the lack of any association 

between BANA and ART.  

 

As discussed earlier, the subgingival microbiota in periodontal disease consists of a pool of 

several microorganisms coaggregating with each other in the establishment of a pathogenic 

community facilitating the progression of periodontal inflammation. Since the current 

investigation was strictly restricted for the detection of “red complex” subgingival pathogens 

only, knowledge of the relation with one or a combination of other periodontopathic bacteria 

causing destruction of the periodontium cannot be ignored. This could be considered as a 

limitation of the study since other bacterial species that might have been present 

subgingivally were not detected. The virulence factors of the “red complex” species in 

synergy with other oral bacteria should be considered pathogenic.  
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CONCLUSION 

 

To conclude, the above study establishes an association between CD4+T lymphocyte levels 

and periodontal disease indices in HIV-positive patients. The clinical signs and symptoms of 

gingival and periodontal disease with reduced CD4+T cell counts remain as a significant 

complication of HIV infection. This shows the importance of higher periodic clinical control 

to prevent these periodontal manifestations. Long term ART greatly reduces the exposure to 

immunosuppression and also to some extent may reduce the incidence of periodontal disease. 

 

Special attention to the presence of Gram-negative bacteria is essential. BANA has proved to 

be effective in the early diagnosis of periodontal disease. In the present study, the “red 

complex” subgingival pathogens were closely related to the clinical parameters of 

inflammation and periodontal destruction and appear meaningful in periodontal diagnosis. 

However, the presence of the “red complex” pathogens were not associated with the 

immunosuppression of the HIV-positive patients. A positive BANA test after the regular 

maintenance program indicates the repopulation of these bacteria subgingivally. Therefore, it 

further helps the clinician to monitor the periodontal disease progress. The BANA test also 

helps to determine the diseased sites that require any form of periodontal treatment. 

 

Oral hygiene maintenance and smoking habits appeared to be strongly related to periodontal 

disease, forming risk factors for gingivitis and periodontitis. A greater emphasis on oral 

health and prevention of periodontal disease is necessary especially among HIV-infected 

individuals. Comprehensive dental care should be advised to all the immunosuppressed HIV 

patients especially those who neglect their oral health.  

 

Therefore, this study determined an association between CD4+T lymphocyte cell counts and 

periodontal disease progression in HIV-positive patients. Although, “red” complex pathogens 

were detected by the BANA test in HIV-positive patients with indicators of periodontal 

disease, no association was dertermined between the “red” complex pathogens and CD4+T 

lymphocyte cell counts or immunosuppression in these patients. . 
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                                                             APPENDIX 4:2 A 

 

                    CONSENT FORM FOR PARTICIPATION IN RESEARCH PROJECT 

 

Title of Project: Association of CD4+T lymphocyte levels and “red” complex pathogens of 

chronic inflammatory periodontal disease in HIV-positive patients 

Names of Researchers: Dr. Cathy Nisha John, Prof. LXG Stephen, Prof CWJ Africa 

If you would like to participate in this study please tick the relevant boxes: 

1. Have you read the attached information sheet and has the purpose of the research 

       project been explained to you?      Yes or No 

 

2. Do you understand the method of sample collection and any risks involved? 

Yes or No 

 

3. Do you grant permission for information from your medical records to be disclosed 

       to the research team as and when necessary?   Yes or No 

 

4. Do you agree that samples collected for research or diagnostic testing can be stored for 

      possible use in future research projects conducted by the above named researchers 

      and /or other research collaborators?  Yes or No 

I declare that my participation in this research is voluntary and that I am free to withdraw my 

approval for use of the sample(s) at any time without my medical treatment or legal rights 

being affected. I understand that any information contained in my file will remain 

confidential and that I or my doctor will be informed if any of the results of the medical tests 

done (as part of the research) have implications for my health. I know how to contact 

members of the research team should I change my mind about participating in this study. 

……………………………                           ……………….                          ………………… 

Name of patient                                                   Date                                         Signature 

(BLOCK CAPITALS) 

……………………………                           ………………                           …....…………… 

Name of person taking consent                         Date                                         Signature               

…………………………                               ………………                           ………………… 

Name of researcher                                            Date                                          Signature 

THANK YOU FOR AGREEING TO PARTICIPATE IN THIS RESEARCH 
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                                                        APPENDIX 4:2 B                                    

Office of the Deputy Dean 

Postgraduate Studies and Research    

Faculty of Dentistry & WHO Collaborating Centre for Oral Health 

 

 

                                                   UNIVERSITY OF THE WESTERN CAPE 

                                                     Private Bag X1, Tygerberg 7505 

                    SOUTH AFRICA                  

                                                                                          Date: 20th July 2011 

 

For Attention: Dr CN John 

Department of Oral Medicine and Periodontology 

Dear Dr John 

 

STUDY PROJECT: Association of CD4+ T lymphocytes levels and “RED” complex pathogens 

of chronic periodontal diseases in HIV positive patients  

PROJECT REGISTRATION NUMBER: 11/5/19 

ETHICS: Approved 

 

At a meeting of the Senate Research Committee held on Friday 10th June 2011 the 

above project was approved. This project is therefore now registered and you can 

proceed with the work. Please quote the above-mentioned project title and 

registration number in all further correspondence. Please carefully read the 

Standards and Guidance for Researchers below before carrying out your study. 

 

Patients participating in a research project at the Tygerberg and Mitchells Plain 

Oral Health Centres will not be treated free of charge as the Provincial 

Administration of the Western Cape does not support research financially. 
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Due to the heavy workload auxiliary staff of the Oral Health Centres cannot offer 

assistance with research projects. 

 

Yours sincerely 

 

 

 

 

Professor Sudeshni Naidoo    
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                                                     APPENDIX 4:2 C 

INFORMATION SHEET 

Prospective participants are requested to read this information sheet carefully and to 

ask questions where necessary, before signing the attached consent form. This sheet 

must be detached and retained by the participant and the consent form filed for record. 

Evidence has related the progression of HIV infection and the severity of periodontal 

inflammation and subsequent destruction of the periodontium. Based on the risk assessment, 

HIV infection is a risk indicator that increases the susceptibility to periodontal diseases. HIV 

infection results in gradual loss of immunologic functions, especially those mediated by 

CD4+T helper cells with consequent impairment of immune response leading to severe 

periodontal conditions. The bacterial species associated with periodontal disease are located 

within the dental plaque or oral biofilm both above and below the gum margins. Therefore, 

the purpose of this study is to investigate the presence of subgingival periodontal pathogens 

in HIV positive patients, with chronic inflammatory periodontal disease at various CD4+T 

lymphocyte levels and to shed light on its association with periodontal disease progression. 

The clinical procedure will entail the measurement of oral clinical indices for use in making a 

clinical diagnosis of periodontal disease and the removal of plaque samples from the selected 

teeth to investigate the presence of periodontal pathogens. The clinical measurements and 

sample collection are non-invasive and safe and will be carried out with the utmost care to 

ensure the comfort of the patient. 

 

Patients will be required to sign the attached form granting consent for these procedures to be 

carried out and for the subsequent use of the samples donated and clinical parameters 

recorded. The patient will also be required to grant permission for her HIV status and other 

medical history to be disclosed. Participants will not be recorded by name, but samples and 

information will be coded to protect the identity of the individual. However, the coding will 

be used by the clinic to trace the individual if relevant information (as a result of the study) 

should be passed to her or her doctor. Where necessary, participants with severe periodontal 

disease will be referred for treatment. Permission will also be sought for the use of additional 

biological material collected in the clinic, which is usually discarded but which the 

researchers may find useful for future research. 
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Participation in this study is voluntary and refusal to participate will not prejudice the 

treatment of the patient in any way. Consent to participate will be recorded by completing the 

attached form. Should individuals agree to participate and later change their minds, they may 

withdraw by calling the following persons: 

Prof LXG. Stephen, Department of Periodontics and Oral Medicine, University of the 

Western Cape, Tel: 021 9373131, or Prof CWJ. Africa, Department of Medical Biosciences, 

University of the Western Cape, Tel: 021 9592341, or Dr Cathy Nisha John, Tygerberg 

dental hospital, Tel: 021 9373167. 
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                                                            APPENDIX 4:2 D 

Health Risk Assessment Questionnaire 

Dear patient, 

As part of this study we need to collect information pertaining to your lifestyle so that an 

assessment of your health risks may be made. Any information contained on this sheet will be 

held in the strictest confidence and I would urge you to respond to the questions with 

accuracy. No details of personal identification will be included for your protection. 

Age (yrs)………..                                                         Gender (M/F)……… 

Race (White/ black/ coloured/others)…………. 

1. What is your level of formal education? 

High school/ Primary school/ University/ No 

formal education 

2. Do you live in a house?  

Flat/ Shack/ House 

3. How many people share your home? 4. How long have you been living at your present 

address?  <5years, 5-10years, >10years 

5. (i) Have you ever had a sexually 

transmitted disease? Yes/No 

(ii)If yes, do you know what it was and was it 

treated? 

6. How long have you been diagnosed with HIV 

infection?  

Days…../ Months….../ Years……. 

 

7. (i) Are you being treated with 

antiretroviral drugs?   Yes/No 

(ii) If yes, what is the duration of the 

treatment? 

8. (i) How frequently do you visit a dentist? 

Never/ Once a year/ Twice a year/ Whenever 

(ii)When was the last time you visited a dentist? 

(iii)Do your gums bleed when you brush your teeth?           

Yes/No 

(iv)How frequently do you brush your teeth? 

Once a day/ Twice a day/ After every meal 

(v)Do you use any interdental aids? Yes/No 

9. (i) Do you smoke?  Yes/No/Sometimes 

(ii)If yes, how many a day? <5/ 5-10/ >10 

(iii)How long have you been smoking?   

<5years/ 5-10years/ >10years 

 

10. What does your diet mainly consist of ? 

Bread/ Meat/ Fruit and Veg 

Thank you for your participation 
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                                                APPENDIX 4:7:1 E 

                                               CLINICAL MEASUREMENTS 

 

Patient number: ……………………            Date of examination: ……………………                  

Date of Birth: ……………………..             CD4+T cell count: …………………….  

  

 16m 21m 24m 36m 41m 44m 

PI       

GI       

PD       

CAL       

BANA       

Observations 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

Examiner………………………… 

Assisted by………………………. 
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