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Objectives: Periodontitis disproportionately affects different racial and ethnic
populations. We have previously reported the higher levels of Porphyromonas
gingivalis and lower ratios of Streptococcus cristatus to P. gingivalis may
contribute to periodontal health disparities. This prospective cohort study was
designed to investigate if ethnic/racial groups responded differently to non-
surgical periodontal treatment and if the treatment outcomes correlated to the
bacterial distribution in patients with periodontitis before treatment.

Methods: This prospective cohort pilot study was carried out in an academic
setting, at the School of Dentistry, University of Texas Health Science Center at
Houston. Dental plague was collected from a total of 75 African Americans,
Caucasians and Hispanics periodontitis patients in a 3-year period. Quantitation
of P. gingivalis and S. cristatus was carried out using gPCR. Clinical parameters
including probing depths and clinical attachment levels were determined before
and after nonsurgical treatment. Data were analyzed using one-way ANOVA, the
Kruskal—Wallis test, the paired samples t-test and the chi-square test.

Results: The gains in clinical attachment levels after treatment significantly differed
amongst the 3 groups—Caucasians responded most favorably, followed by
African-Americans, lastly Hispanics, while numbers of P. gingivalis were highest
in Hispanics, followed by African-Americans, and lowest in Caucasians (p = 0.015).
However, no statistical differences were found in the numbers of S. cristatus
amongst the 3 groups.

Conclusion: Differential response to nonsurgical periodontal treatment and
distribution of P. gingivalis are present in different ethnic/racial groups with
periodontitis.
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Introduction

Periodontitis, recently defined as a dysbiotic disease resulting from imbalanced oral
microbiota (1), is one of the most widespread inflammatory diseases in adulthood, with
an estimated 42% of US dentate adults age 30 years and older suffering from some form
of the disease (2). Longitudinal studies on the natural history of periodontitis suggest that
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modifiable and non-modifiable risk factors potentially influence
the onset and progression of the disease (3-9). A series of studies
has reported on periodontitis disparity amongst different racial/
ethnic groups using the National Health and Nutrition
Examination Survey (NHANES) I, II, and III data (7, 10, 11). In
each study, African Americans (AA) had a higher incidence of
periodontitis than Caucasian Americans (CA) when considering
raw data. A doubling of the periodontitis incidence in AA vs. CA
). In
a recent analysis (12), the prevalence of periodontitis was found
to be highest in Hispanic Americans (HA), followed by AA, and
lowest in CA.

Of the more than 700 species detected in the oral cavity only a
). One of
these putative periodontal pathogens, P. gingivalis, has been widely

has been reported, even after adjusting for all co-factors (

few have been implicated to be periodontal agents (13-

studied. Recently, a keystone pathogen hypothesis relating to the
pathogenesis of periodontitis has been proposed, which suggests
that the presence of P. gingivalis in the oral cavity, even in low-
abundance, is capable of disturbing host-microbial homeostasis
). The distribution of
P. gingivalis in the periodontal pockets may differ among ethnic/

and thereby inducing periodontitis (16,

racial groups. Vlachojanni et al. (18) analyzed specific bacteria in
subjects with periodontitis >40 years old and found out that
antibodies against P. gingivalis MIX (mixed suspension of ATCC
strains 33277 and 53978) for AA were detected 3 times more
frequently than that for CA.

The pathogenicity of P. gingivalis begins with its bacterial
adherence in the oral cavity (19). P. gingivalis uses multiple
cellular and extracellular components such as fimbriae, proteases,
and hemagglutinins for adherence (20, 21). FimA, a major
subunit of long fimbriae of P. gingivalis, is a well-studied
virulence factor contributing to colonization, biofilm formation,
cell invasion, bone resorption, and the evasion of host defense
systems (22-29). FimA is capable of modifying the host response
by activating cytokines such as IL-1, IL-6, IL-8, and TNF-a (21,

) and also mediates coaggregation of P. gingivalis with
microbes such as Actinomyces viscous, Streptococcus gordonii, and
Streptococcus oralis (21, 31). Previously, we demonstrated that
the expression of P. gingivalis fimA was repressed in the presence
of arginine deiminase of Streptococcus cristatus, which led to
). The

inhibition of biofilm formation by S. cristatus arginine deiminase

inhibition of the formation of P. gingivalis biofilms (32—

is species-specific and influences P. gingivalis only. We also
found a negative correlation of distributions of S. cristatus and
P. gingivalis in dental plaques of periodontitis patients and
that S. cristatus interfered with alveolar bone loss induced by
P. gingivalis in the murine oral cavity (33, 36).

We have recently demonstrated that increase in levels of P.
gingivalis and lower ratios of S. cristatus to P. gingivalis are
potential risk factors of disparities in periodontal health and
periodontitis severity (37, 38). In this study, we investigated if

ethnic/racial groups responded differently to non-surgical
periodontal treatment and if the treatment outcomes correlated
to the bacterial distribution before treatment. The initial non-
surgical treatment for periodontitis is scaling and root planning

(SRP). Although SRP has been universally used in the treatment
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of periodontitis, to our knowledge, it has not been demonstrated
if racial/ethnic background influences the response to this
treatment. Therefore, this study was designed to test the null
hypothesis that racial/ethnic background does not influence the
clinical response to SRP and/or the distribution of P. gingivalis
and S. cristatus in periodontitis sites in the oral cavity.

Study design

The study was carried out in an academic setting, at the School
of Dentistry, University of Texas Health Science Center at Houston.
After screening to determine eligibility and obtaining informed
consent, subjects were recruited into the study. All subjects
underwent a full-mouth examination for periodontal status,
during which microbial samples were collected. Periodontal
parameters (probing depth and clinical attachment loss) were
abstracted from the Electronic Health Record at our institute,
prior to and 6 weeks post nonsurgical periodontal treatment.
Participant enrollments and dental plaque sample collections
were carried out within a 3-year period. Clinical parameters
extraction and statistical analysis were completed after all
participants came to their 6-week re-evaluation. Those failed the
6-week follow-up were excluded from our study.

If simple size is calculated based on power analysis using
G*power 3.1, by choosing a statistic power =0.85, a=0.05, and
an effect size of 0.2 (small to moderate by Cohen) (39), a total
sample size of 279 would be required. However, our study is a
pilot study. The study was terminated at 75 participants, when
significant differences in treatment response and bacterial
distribution amongst 3 racial groups were found.

Patient enrollment

The research protocol was approved by the Committee for the
Protection of Human Subjects of University of Texas Health
Science Center at Houston (IRB number: HSC-DB-11-0634).
Candidates were screened during their routine dental visits to
determine if they meet the inclusion criteria: having been
diagnosed as generalized periodontitis Stage II or III, regardless
of their grading (40, 41); age of 21-65; and with self-reported
ethnicity/race of non-Hispanic Caucasian Americans (CA), non-
Hispanic African Americans (AA), or Hispanic Americans (HA).
They were excluded from the study if they had antibiotics within
6 months; periodontal therapy within one year; current smokers;
pregnant or systemic conditions such as diabetes that are known
to influence the outcome of periodontitis treatment. They were
enrolled when they met the criteria and signed the written
consent for participation. The signed consent forms were stored
in a locked drawer in PI's office at the School of Dentistry,
UTHealth at Houston. In addition, the participants who failed
the 6-week follow-up were excluded from our study.
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Plaque sample collection

Dental plaque samples were collected from mesial or distal sites
on two posterior teeth with 5-7 mm probing depth in different
quadrants, using paper points before any treatment. The samples
contain primarily subgingival dental plaque. The paper points
were inserted into the pockets for 1 min and were immersed
immediately in 0.5ml of Tris-EDTA (TE) buffer (pH 7.5).
Bacteria were harvested by centrifugation at 16,873xg for 3 min.
The pellet was resuspended in 50 ul TE buffer. Chromosomal
DNA was released by 2 cycles of freezing (at —80°C overnight)
and boiling for 20 min.

Bacterial quantitation by qPCR

P. gingivalis cells and S. cristatus cells were enumerated by
qPCR, using a Bio-Rad CFX 96 real-time PCR system (Bio-Red
Laboratories Inc., Redmond, WA, USA). gPCR was performed in
duplicate using 5 pl sample DNA, 10 ul SYBR Green PCR mix
(Bio-Red Laboratories Inc., Redmond, WA, USA), and 0.4 uM
of each forward and reverse primers [TGTAGATGACTGA
TGGTGAAA and ACTGTTAGCAACTACCGATGT for P.
gingivalis species-specific 16S rDNA gene (42) or CTGACGAA
GCGAAAGGTCTG and ATGTGGTTGAGCGATACAGC for
S. cristatus arcA gene], in a total volume of 20 pl. After initial
incubation of 95°C for 3 min, denaturation (95°C for 3s)
followed by primer annealing and extension (60°C for 30 s) was
performed for 40 cycles, according to manufacturer’s
recommendation. Standards used to quantitate P. gingivalis or
S. cristatus in the plaque samples were prepared using genomic
DNAs from P. gingivalis 33277 or S. cristatus CC5A (33). The
qPCR was performed by individual who was blinded with

participant’s demographics.

Non-surgical periodontal treatment

All patients underwent SRP, the standard of care when
initiating treatment of periodontitis. SRP was carried out using
ultrasonic and hand instruments, under local anesthesia. Five to
ten minutes were spent for each tooth, depending on disease
severity. SRP was completed in 2 visits. Oral hygiene instruction
(brushing and flossing) was given prior to initiating SRP and
reinforced at each clinic visit. No other supplementary treatment
was provided.

Determination of clinical parameter

A complete periodontal examination for each patient was
carried out before treatment and again 6 weeks after completion
of the non-surgical periodontal therapy by the assigned dental
student and verified by the supervising clinician. The clinicians
participating in the study are board-certified periodontists who
had been calibration in measurement of probing depths (PD)

Frontiers in Oral Health

10.3389/froh.2023.1212728

and clinical attachment level (CAL) before the initiation of
the study.

Two of the parameters, PD and CAL were used for analyzing
clinical treatment responses in this study and were abstracted
from the Electronic Health Record at our institute. In addition to
the clinical treatment outcome measurements at the bacterial
sampling sites, the treatment responses of all of the SRP sites
(those with >5 mm initial PDs) and the full mouth (all teeth
excluding wisdom teeth) were analyzed.

Statistical analysis

One-way analysis of means (ANOVA) for continuous variables
and the chi-square test for categorical variables were performed to
determine the difference in response to SRP and in bacterial
distribution, and patients’ demographics. Continuous variables
were assessed for normality. Kruskal-Wallis, a non-parametric
test, was performed when data was not normally distributed. The
comparison of the baseline means vs. the means at the 6-week
re-evaluation within each ethnic/racial group was analyzed using
the paired samples f-test. Linear regression was used to measure
the association between the levels of P. gingivalis with the
treatment responses. A difference was considered significant
when a p-value <0.05 was obtained.

Results
Patient population

Seventy-five subjects diagnosed with generalized periodontitis
(based on generalized radiographic alveolar bone loss, >30% sites
with CAL >2mm, and >5mm PD at multiple teeth in >2
quadrants) and completed their 6-week follow-up visits were
enrolled in the study. Of the total of 75 subjects entered into the
study, 17 were AAs, 20 were CAs, and 38 were HAs. The average
age of the subjects was 49.4 years, and 49.3 percent of the
subjects were women. The subjects had an average of 26.5 teeth.
There were no statistical differences in age, gender, or existing
numbers of teeth before treatment amongst 3 racial/ethnic
groups (Table 1).

TABLE 1 Population demography.

Subject Gender Age Number
enrolled (F/M?) of teeth
cA 20

8/12 51.9+10.0 26.75+1.97
AA 17 10/7 50.2+10.7 25.65+4.17
HA 38 19/19 47.8+12.3 26.71+2.85
ALL 75 37/38 494+114 26.48 +3.00

CA, Caucasian Americans; AA, African Americans; HA, Hispanic Americans; ALL, all
subject enrolled.
“Female/male.
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TABLE 2 Sampling-site clinical parameters in response to SRP.

10.3389/froh.2023.1212728

Before treatment Re-evaluation AChange
CAL PD CAL
CA 528+1.83 6.05+1.38 3.58+1.78 4.28+0.96 1.69 + 1.30 1.83 + 1.07
AA 4.94+1.52 6.15+0.79 4.00 + 1.46 4914092 0.97 +0.88 119+ 1.06
HA 464+1.67 584 +1.31 393+ 148 455+ 141 0.71+1.49 126+ 1.12
ALL 488+1.68 597 +1.22 3.86 + 1.54 456 +1.21 1.01+1.37 139+ 111
p-value 0.398 0.656 0.676 0325 0.041° 0.139

CAL and PD at the bacterial sampling sites are presented as mean + SD in mm. CA, Caucasian Americans; AA, African Americans; HA, Hispanic Americans; ALL, all subject

enrolled.

°The mean difference of AChange in sampling-site CAL is significant at the <0.05 level amongst 3 ethnic/racial groups (One-way ANOVA).

Response to SRP

The clinical responses to SRP were analyzed by comparison of
CAL and PD before treatment and at 6-week re-evaluation. One-
way ANOVA was performed to determine the differences in
treatment responses amongst the three ethnic/racial groups, using
data from the bacterial sampling sites, the SRP sites, and the full-
mouth (the whole dentition excluding wisdom teeth). There were
no statistical differences in CALs or PDs at baseline amongst 3
racial/ethnic groups (the Before Treatment columns in Tables 2-4).
Analysis of the CAL gains in response to SRP at the two sampling
sites revealed a statistically significant difference amongst the 3
groups (p=0.041). Post hoc comparisons with the Tukey test
indicated that the CAL gains in CAs was statistically different from
HAs (p=0.031), but not from AAs (p=0258). No statistical
difference was found between AA and HA groups (p=0.792). No
statistical differences in PDs and PD reductions were found between
any of the ethnic/racial groups (p > 0.05, Table 2).

Analysis of data from the SRP sites revealed similar results as at
the bacterial sampling sites. For the CAL gains of all the SRP sites,

TABLE 3 SRP-site clinical parameters in response to SRP.

CA responded most favorably relative to AA and HA, in
accordance with the results of the bacterial sampling sites,
although the p value of one-way ANOVA analysis did not reach
significance (p=0.077). There were no statistical differences in
the mean PDs and PD reductions amongst three ethnic/racial
groups (Table 3).

There was no statistically significant mean difference in any
full-mouth clinical parameter amongst 3 ethnic/racial groups
(Table 4). Since more than half of the PD sites were <3 mm, we
analyzed the percentages of full-mouth CAL and PD (in mm)
amongst ethic/racial groups before and after SRP. CAL and PD
at baseline and re-evaluation were stratified into CAL <2 mm,
=3-4mm, >5mm and PD <3 mm, =4-5mm, >6 mm. Full-
mouth data thus stratified demonstrated an increase in the
percentage of sites with PDs of <3 mm (from 69.9% to 83.8%)
and a decrease in the percentage of sites with PDs of >4 mm
(from 30.1% to 16.2%) as a result of SRP (Figure 1). Full-mouth
data also demonstrate that the percentage of sites with CALs of
<2 mm increased (from 53.7% to 59.6%) and the percentage of
sites with CALs of >3 mm decreased (from 46.3% to 39.4%) as a

Before treatment Re-evaluation AChange
CAL PD (@.\8
cA 4.66+1.28 5.00+0.57 3.84+0.92 3.81+0.66 0.77 +1.33 1.19 +0.64
AA 4224092 4.87+0.32 4.46 +0.89 3.86+0.51 —0.25+1.35 1.01+0.59
HA 439+ 130 4.91+0.49 4.12+0.88 3.75+0.59 0.28+1.33 116+ 0.68
ALL 443+121 4.93+0.48 411091 3.79£0.59 030+ 1.36 1.13 +0.64
p-Value 0523 0.666 0.123 0.804 0.077 0.657

CAL and PD at the SRP sites are presented as Mean + SD in mm. CA, Caucasian Americans; AA, African Americans; HA, Hispanic Americans; ALL, all subject enrolled.

TABLE 4 Full-mouth clinical parameters in response to SRP.

Before treatment Re-evaluation AChange
(@.\8 PD (@.\8
cA 2.53+0.88 3.08+0.52 219+ 1.01 271+0.42 037 0.56 039+ 0.35
AA 2.41+0.85 3.34%0.46 2.07+0.83 2.87+0.26 0.35+0.39 0.42+0.32
HA 2.56 % 0.99 3.19+0.53 223+0.37 2.84%0.93 027 £ 0.49 0.32£0.29
ALL 2.51+0.92 3.19£0.51 2.18%0.94 2.81+0.36 032 %0.49 036+ 0.31
p-Value 0.872 0.292 0.850 0348 0.770 0.504

CAL and PD of all sites in the full dentition are presented as Mean + SD in mm. CA, Caucasian Americans; AA, African Americans; HA, Hispanic Americans; ALL, all subject

enrolled.
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Percentage of Full-mouth CAL
Distribution
S0
80 —
70
60
50
40
30
20
i
Initial |Re-eval Initial |Re-eval Initial |Re-eval
<2 <2 3-4 3-4 >5 >5
#®CA| 4745 48 32 299 1145 | 7.74
MAA| 52.06 | 58.69 27.88 | 21.56 1024 | 731
WHA| 4711 | 5232 3192 | 27.08 114 7.95
Percentage of Full-mouth PD
Distribution
100
80
60
40
20
0 : ﬂ Tkl
Initial |Re-eval Initial |Re-eval Initial |Re-eval
<3 <3 4-5 4-5 >6 >6
#WCA| 7095 | 82.05 22.2 1468 5.5 2
HMAA| 64 80.69 25.29 155 9.24 2.56
MHA| 719 84 1984 | 1145 6.79 3.11
FIGURE 1
Percentages of full-mouth CALs and PDs (in mm) amongst ethnic/racial groups before and after SRP. CALs and PDs before treatment and at reevaluation
were stratified into CAL <2 mm, =3-4 mm, >5 mm and PD <3 mm, =4-5 mm, >6 mm. The mean + SD of percentages of the stratified clinical parameters
(CAL on the upper panel, PD on the lower panel) before (Initial) and after (Re-eval) SRP are shown. There was no significant difference amongst 3 ethnic/
racial groups (One-way ANOVA).

result of SRP. No statistically significant differences were found in

PDs, PD reductions, CALs, and CAL gains amongst the three
ethnic/racial groups in the full-mouth analysis (Figure 1).
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Comparison of the means at the baseline vs. the means at the 6-

week re-evaluation within each ethnic/racial group was analyzed
using the paired samples t-test. There was statistically significant
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TABLE 5 Distribution of P. gingivalis and S. cristatus in cell counts.

L ginguas
CA

3,204 +9,914 43,438 +£117,931
AA 16,615 + 24,251 18,230 + 24,564
HA 2,299,608 + 9,407,308 70,504 + 2,007,328
p-Value 0.015" 0.063

Bacterial cell counts were determined by qPCR and presented as Mean + SD.
“The mean difference of P. gingivalis is significant at the 0.05 level amongst 3
ethnic/racial groups (Kruskal-Wallis test).

reduction in both PD and CAL at the sample sites, SRP sites and
the whole dentition for all the groups (p < 0.01).

Distributions of P. gingivalis and S. cristatus

Dental plaque samples from the two 5-7 mm PD sites per subject
before treatment were used for qPCR to quantitate P. gingivalis and S.
cristatus. As shown in Table 5, HAs exhibited the greatest numbers of
P. gingivalis and S. cristatus, and AAs had more P. gingivalis and less S.
cristatus than CAs. The high skewness values, ranging from 5.249 for
S. cristatus counts to 5975 for P. gingivalis counts, prevented
meaningful comparisons of the mean differences amongst the 3
different ethnic/racial groups. Therefore, Statistically significant
disparity in P. gingivalis distribution was observed among the three
ethnic/racial groups using the Kruskal-Wallis, a nonparametric test
(p=0.015). Significant disparity was not found in S. cristatus
distribution (p =0.630).

The correlation of the P. gingivalis levels with treatment responses
was analyzed using linear regression analysis. Although there were
significant differences in the levels of P. gingivalis and the changes
in CAL after SRP amongst 3 races (Tables 2, 5), association of P.
gingivalis numbers with either PD or CAL was not detected (p =
0.135 and 0.081, respectively). This could be due to the large
variation in the levels of P. gingivalis and relatively small sample size.

Discussion

Race has been shown to be one of many risk factors for
periodontitis (7, 9, 12, 18). We have previously demonstrated
that levels of P. gingivalis, a keystone periodontal pathogen, was
not evenly distributed among the three racial/ethnic groups, and
the ratio of S. cristatus to P. gingivalis to be significantly higher
in CAs than in HAs and AAs (37, 38), which suggest that higher
levels of P. gingivalis and lower ratios of S. cristatus to P.
gingivalis may contribute to periodontal health disparities.

This study sought to determine if ethnicity/race influences
periodontal treatment response and bacterial distribution in dental
plaque in periodontitis patients. Disparity in treatment response to
SRP and in the distribution of P. gingivalis was found among the
three ethical/racial groups studied. Therefore, the null hypothesis—
racial/ethnic  background does not influence response to
nonsurgical periodontal therapy and/or the distribution of

P. gingivalis and S. cristatus in periodontal patients, is rejected.
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The diagnosis of generalized periodontitis Stage II or III in our
inclusion criteria is based on the new classification of periodontitis
in the 2017 World Workshop on the Classification of Periodontal
and Peri-implant Diseases and Conditions (40, 41). Patients is
eligible if they exhibited interdental CAL of 3 mm and above,
alveolar bone loss of 15% and beyond, tooth loss due to
periodontitis <4 teeth. The age limit of 21-65 is to minimize the
influence of aging on periodontium. We excluded the antibiotics
usage, previous periodontal therapy, current smoker, pregnancy
and diabetes, since the usage of antibiotics, periodontal therapy
and pregnant will influence the dental biofilm components and/
or amount; and current smokers, and diabetes are known to
influence the outcome of periodontitis treatment.

Our results indicate that ethnic/racial backgrounds and higher
P. gingivalis counts may adversely influence the outcome of
periodontal treatment. The ethnic/racial backgrounds in this
study were based on self-reporting by the subjects after they were
diagnosed with generalized periodontitis. Because of the study
location (Houston, Texas, USA), majority of the HAs enrolled
were Mexican-Americans.

To evaluate response to SRP, we statistically analyzed changes
in PDs and CALs, the two most commonly utilized clinical
outcome measures. CALs were calculated as PD—(FGM-CEJ)
with a negative number of FGM-CE]J (free gingival margin to the
cementoenamel junction) indicating gingival recession. In this
calculation format, the values of the CALs at reevaluation were
less than those before treatment (Tables 2-4). Our calculation
format may differ from other institutions and dental offices. The
term “gains in CAL” in this article indicated the improvements
of CALs in response to SRP, in accordance with other
publications (43-46).

The responses to SRP inversely correlate to initial probing
depths. Sites with deeper initial probing depths have been found
to achieve greater improvements in probing depth reduction and
attachment gain after SRP (47). In our study, the dental plaques
were sampled from the two 5-7 mm periodontal pockets with an
average PD of 5.97 mm before treatment. Since the full-mouth
data contained a large percentage of shallow PDs, full-mouth
response to treatment was skewed such that the most severely
associated sites were masked by the preponderance of shallower
sites (Figure 1). Clinical outcome measures for the most severely
affected sites were presented separately from the mean whole
mouth data to show the response to SRP at those sites exhibiting
periodontitis and thus with deep initial probing depths (PDs
>5 mm). Both the bacterial sampling sites and the SRP-sites (the
sites on teeth with PDs measuring >5 mm) showed similar
treatment outcome, i.e., that CAs responded more favorably to
non-surgical periodontal therapy, relative to AAs and HAs
(Tables 2, 3).

Total bacterial amounts differed tremendously among the
participants of this study with the counts of a specific bacterium
varying in a large range as shown in our study (Table 5). This
caused an asymmetry of the probability distribution, which was
measured by skewness in statistical analysis. Thus, the Kruskal-
Wallis test, a nonparametric test, was used instead of ANOVA to
analyze bacterial distribution amongst three ethnic/racial groups.
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Our results indicate that caution should be taken for bacterial
count analysis from clinical samples. The standard deviations
exceeded the mean counts for each bacterium for every ethnicity/
race in our study, indicating a very large range in counts. This
skewed distribution in bacterial counts causes shifting of the
means towards the few extremely large values, as shown in
Table 5 for HAs. Therefore, determination of skewness should be
carried out for any parameter, prior to clinical data analysis.

We also analyzed the ratio of P. gingivalis or S. cristatus to the
whole bacterial amount in the plaque, in an attempt to normalize
the bacterial distribution. The whole
determined via qPCR using universal primers (Cyanobacterial
16S rRNA: GGGCTACACACGYGCWAC, GACGGGCGGTGTG
TRCA) (48). However, the percentages of the two bacteria in the
total amount exhibited even larger skewness than their original

bacterial amount was

numbers (date not shown), which prohibited us to normalize
data in this way.

The treatment responses were analyzed at 6 weeks after SRP in
our study. We realize this is much shorter than commonly reported
results of 3 months and longer (49-52). However, 6-week re-
evaluation is necessary for decision making for further
periodontal treatment if deep PDs persist after SRP (53, 54). The
current guideline for treating periodontal patient at our School is
to re-evaluate 4-6 weeks after SRP. If the deep PDs (>6 mm)
persist, refer the patient for periodontal surgery. Therefore, we
chose 6 weeks after SRP as our re-evaluation point. The
treatment responses at 6 weeks after SRP in our study were
comparable to the 2 reports with the same re-evaluation time
points. Statistically significant differences in reduction of CAL
and/or PD are detected at 6 weeks after SRP (55, 56). The
strength of this study is our emphasis on the racial disparity in
treatment response 6 weeks after SRP and in distributions of
P. gingivalis (a keystone pathogen in periodontitis) and S. cristatus
(its arginine deiminase inhibits P. gingivalis biofilm formation).

This study is carried out in an academic setting. Therefore, the
participants may not present the populations in the community.
Additionally, the treatment response was evaluated on 75
periodontal patients, only in 6 weeks after SRP. In addition,
other periodontal parameters such as bleeding on probing and
plaque index are not included. Studies with more participants,
longer evaluation period and more clinical parameters will have
to be carried out in future to further confirm our findings.

In conclusion, within the limits of this pilot study, disparities
exist in clinical response to non-surgical periodontal therapy and
in P. gingivalis counts amongst ethnic/racial groups with
periodontitis, which may merit more frequent periodontal
maintenance visits for HAs and AAs after SRP. In addition,
caution should be taken for bacterial count analysis from clinical
samples, due to the asymmetry of the probability distribution.
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