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Abstract

Background: The present review aimed to assess the impact of being a complier to sup-
portive periodontal therapy (SPT), when compared to not being a complier, on tooth
loss in patients with periodontitis.

Materials and Methods: Prospective and retrospective observational studies were in-
cluded. MEDLINE, EMBASE, and LILACS databases were searched up to May 2019.
The odds-ratio (OR) and standard error (SE) values of the studied groups (compliant or
non-compliant) were converted to logOR, and the results of individual studies were
grouped using a random effects model.

Results: From a total of 1815 articles initially searched, 13 retrospective studies and one
prospective study comparing tooth loss of complier and non-complier individuals in SPT
were included. Meta-analysis of eight studies showed that non-compliers in SPT have
an increased risk of tooth loss when compared with compliers. Overall meta-analysis
demonstrated that non-compliant patients in SPT have a 26% increased risk of tooth
loss when compared with compliant patients (OR = 1.26; 95% Cl = 1.06 to 1.51, Het-
erogeneity: 12 = 0%, p = 0.008).

Conclusion: Patients with periodontitis who do not comply in SPT have a higher risk of
tooth loss than compliant patients. Oral health professionals should implement measures

to obtain optimal adherence by patients in SPT.

Keywords: Tooth loss, maintenance therapy, periodontal disease,

systematic review.

Introduction

Periodontitis is a prevalent chronic disease that results
in the destruction of tooth support tissues, represent-
ing one of the main causes of tooth loss in adults (Burt
2005; Eke ez al., 2016; Papapanou ez al., 2018). Besides
masticatory dysfunction, tooth loss due to periodontitis
has been associated with impaired self-esteem, esthetics,
social interaction, and quality of life (Steele ez al., 2004;
Hung et al., 2005; Mack ez al., 2005; Cunha-Cruz e/ al.,
2007; Llanos ef al. 2018; Anbarserti e/ al., 2020).
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Periodontal treatment is basically divided into two
treatments: active periodontal therapy (APT), which
aims to control of the inflammatory process through
the mechanical removal of the subgingival biofilm and
the establishment of a favorable environment for peri-
odontal tissue health (Cobb, 2002; Heitz-Mayfield and
Lang, 2013); and supportive periodontal therapy (SPT),
which aims for long term maintenance of periodontal
health achieved by APT, preventing disease recurrence
and progression and minimizing tooth loss (Renvert and
Persson, 2004; Graetz et al., 2020).

SPT consists of recalls according to the individual's
risk, professional plaque control, and oral hygiene
reorientation and motivation (Axelsson and Lindhe,
1981; Manresa ¢ al., 2018). Results have demonstrated
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that patients who adhere to the proposed SPT usually
maintain periodontal disease stability and a very low rate
of bone and tooth loss over the years (Axelsson and
Lindhe, 1981; Becker ¢7 al., 1984a; Becker ez al., 1984b;
Wilson ef al., 1987; Axelsson et al., 2004; De Wet et al.,
2018; Graetz et al., 2020). However, despite the above-
mentioned benefits, studies have shown that the number
of patients in private and public clinics who regularly
attend SPT can be low (Wilson ¢z a/., 1984; Checchi ez al.,
1994; Demetriou ¢/ al., 1995; Soolari and Rokn , 2003;
Lotentz et al., 2009).

Unlike SPT compliant patients, non-compliant
patients have a high recurrence of periodontal disease,
demonstrating an increase in plaque index, bleeding
on probing, probing depth, attachment loss, and tooth
loss (Matuliene e# al., 2010; Costa ef al., 2015; Costa e/
al., 2018). In addition, periodontal parameters practi-
cally return to the same levels seen before treatment in
patients who undergo APT and do not return for SPT,
demonstrating that APT without SPT may have little
value for the patient (Becker ¢z a/., 1984a).

Although there are other systematic reviews on this
topic (Lee e al. 2015, Manresa ¢z al. 2018), the review
conducted by Lee ez al. (2015), was carried out more than
5 years ago, and since then, studies with longer follow
up have been published (Costa ez a/. 2018), and unlike
our study, the review conducted by Manresa ¢z a/. (2018)
included only randomized clinical trials, concluding that
there are no randomized clinical trials that evaluate tooth
loss on this topic. Therefore, the aim of this systematic
review (SR) is to assess the impact of being complier
to SPT, compared to not being complier, on tooth loss
in patients with periodontitis. The following focused
question was addressed: “In patients with periodontitis,
do non-compliers to SPT have higher risk of tooth loss
when compared with compliers?”

Table 1. Search strategy in Databases.

Material and Methods

This systematic review followed the preferred report-
ing items for systematic reviews and meta-analysis
(PRISMA) and meta-analysis of observational studies
(MOOSE). The protocol has been registered in the In-
ternational Prospective Register of Systematic Reviews
(CRD ID: 148862).

Eligibility criteria

Only observational (retrospective and prospective) stud-
ies were included using the following requirements: a)
original studies published in English; b) data provided
the period of follow-up of periodontal maintenance
therapy; ¢) data comparing compliance and noncom-
pliance in SPT; d) outcome data of tooth loss; and ¢)
studies with at least a five-year follow-up period.

The focus question was developed using the PICOS/
PECOS (patient (P), exposure (E), comparison (C),
outcome (O), and study (S) framework: periodontitis
patients (P), not being complier of SPT (E), complier
of SPT (C), tooth loss (O), and prospective and retro-
spective observational studies (S).

Narrative analyses, case series, reported cases, in
vitro, and animal studies were excluded. Studies that did
not include two groups (compliant and non-compliant
patients), evaluate follow-up times, and present data on
tooth loss were also excluded.

Search strategy

An electronic literature search was performed on the
MEDLINE, EMBASE and LILACs databases up to
May 2019 (Table 1). The following search strategy was
used: (((Periodontitis OR periodontal disease)) AND
(Maintenance or preventive maintenance therapy OR
periodontal maintenance therapy or compliance or
supportive periodontal care or supportive periodontal

Number
DATABASE SEARCH STRATEGY of studies
identified
(((periodontitis OR periodontal disease)) AND (maintenance OR prevention
maintenance therapy OR periodontal maintenance therapy OR compliance OR
MEDLINE . . . . . 1409
supportive periodontal care OR supportive periodontal therapy OR supportive
periodontal treatment)) AND (tooth loss OR bone loss OR attachment loss)
(((periodontitis OR periodontal disease)) AND (maintenance OR prevention
maintenance therapy OR periodontal maintenance therapy OR compliance OR
LILACS . . . . . 15
supportive periodontal care OR supportive periodontal therapy OR supportive
periodontal treatment)) AND (tooth loss OR bone loss OR attachment loss)
(((periodontitis OR periodontal disease)) AND (maintenance OR prevention
EMBASE maintenance therapy OR periodontal maintenance therapy OR compliance OR 391

supportive periodontal care OR supportive periodontal therapy OR supportive
periodontal treatment)) AND (tooth loss OR bone loss OR attachment loss)




therapy OR supportive periodontal treatment)) AND
(Tooth loss or bone loss or attachment loss). We also
conducted a manual search using the reference lists of
the selected articles.

In the first phase, two reviewers (ISOC and MRF)
selected independent titles and abstracts obtained by the
search strategy. Their disagreements were resolved by
the decisions of a third reviewer (ESR). In the second
phase, they reviewed the full texts that met the inclusion
requirements or those with unclear information in the
title and abstract. The reasons the studies were rejected
were recorded for each report.

Data extraction

The following items were extracted from publications
that met the inclusion criteria: author, year, country,
study design, sample size, periodontal maintenance
follow-up, total and group tooth loss, results, conflicts
of interest, and source of financing.

Risk of bias

To assess the risk of bias in retrospective and prospec-
tive studies, 2 modified version of the Newcastle-Ottawa
Scale (NOS) was used (Sendyk ez al., 2017). NOS was
adapted with seven questions for the retrospective
studies and ten questions for the prospective study, as-
sessing sample size calculation, representativeness of
the compliant patients, selection of the non-compliant
patients, ascertainment of regular patients, demonstra-
tion that outcomes of interest were not present at start
of studies, training/calibration of assessors of clinical
outcomes, clear descriptions of inclusion/exclusion
criteria, comparability, outcomes, and statistics.

In the retrospective studies, the scores ranged from
0 to 10. Studies with 7 to 10 stars were arbitrarily rated
as low risk of bias, 5 to 6 stars as moderate risk of bias
and < 5 stars as high risk of bias. For prospective stud-
ies, scores ranged from O to 11 stars. Studies with 9 to
11 stars were arbitrarily rated as low risk of bias, 6 to
8 stars as moderate risk of bias, and < 6 stars as high
risk of bias.

The same reviewers (ISOC and MRF) analyzed the
studies independently, and any disagreement between
them was resolved by adjudication via consultation with
the third reviewer (ESR).

Summary measures and synthesis of results

Studies that presented the number of teeth lost in com-
pliant and non-compliant patients to SPT or the odds
ratio (OR) for tooth loss were included in meta-analysis.
Studies were excluded from meta-analysis if they showed
only the proportion of patients experiencing tooth loss,
mean number of teeth lost per patient, or percent of
teeth lost. Analyses were performed using a software
package (Review Manager software, version 5.3, The
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Nordic Cochrane Center, The Cochrane Collabora-
tion, Copenhagen, Denmark). OR and standard error
(SE) values of the studied groups (compliant and non-
compliant) were converted to logOR and the results of
individual studies were grouped using a random effects
model. The meta-analysis used the inverse variation
method and the DerSimonian-Laird estimator for Tau
(Axelsson and Lindhe, 1981). The pooled results were
estimated using OR and 95% confidence interval (CI).
Since only one prospective study was included in the
present systematic review, meta-analysis was conducted
only for retrospective studies. Statistical heterogeneity

among studies was assessed with the Cochrane Q test
and I*.

Results

Search results

Search strategies in electronic databases and manual
searches resulted in identification of a total of 1815
articles, 1794 were excluded after the review of titles
and abstract. In the second phase, 21 articles were se-
lected for full text reading (Kocher ¢z a/., 2000; Checchi
et al., 2002; Miyamoto e/ al., 2000; Eickholz ez al., 2008,
Pretzl et al., 2009; Tsami et al., 2009; Matuliene e al.,
2010; Miyamoto e al., 2010; Baumer ez al., 2011; Ng ez
al., 2011; Costa et al., 2014; Kim ¢ al., 2014; Seirafi ¢t al.,
2014; Costa et al., 2015; Graetz et al., 2015; Diaz-Faes
et al., 2016; Yoshino et al., 2016; Graetz et al., 2017,
Stadler e# al., 2017; Costa et al., 2018; Petit ef al., 2019).
Seven were excluded for the following reasons: Costa
et al. (2014; Costa ez al., 2015) used the same population
as Costa ¢t al. (2018); Graetz ¢t al. (2015; 2017) did not
have sufficient information; Miyamoto ez a/. (2006) used
the same population of Miyamoto ez a/. (2010); Pretzl
et al. (2008) used the same population of Eickholz ez 4.
(2008); in Yoshino ez al. (2016), the subject population
was not composed of patients with periodontitis. A
total of 14 articles (Kocher ¢z al., 2000; Checchi ef al.,
2002; Stadler e# al., 2017; Eickholz ez al., 2008; Tsami e#
al., 2009; Matuliene ef al., 2010; Miyamoto et al., 2010;
Baumer ¢ al, 2011; Ng et al., 2011; Kim ez al., 2014,
Seirafi et al., 2014; Diaz-Faes et al., 2016; Costa et al.,
2018; Petit et al., 2019) were included in this review. It
was possible to include 8 of these (Kocher ez a/., 2000,
Checchi ez al., 2002; Eickholz e al., 2008; Matuliene e7 a/.,
2010; Miyamoto et al., 2010; Ng e al., 2011; Kim ¢z al.,
2014; Seirafi et al., 2014) in the meta-analysis (Figure 1).

Included studies

Retrospective studies

Thirteen retrospective studies were included (Kocher
et al., 2000; Checchi ez al., 2002; Stadler e al., 2017,
Eickholz et al., 2008; Tsami ¢/ al., 2009; Matuliene ez a/.,
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Figure 1. Flow diagram.

2010; Miyamoto ez al., 2010; Baumer ez al., 2011; Ng ez al.,
2011; Kim ez al., 2014; Seirafi e al., 2014; Diaz-Faes ez al.,
20106; Petit et al., 2019). Their characteristics are shown in
Table 2. 2; 428 individuals of both sexes, ranging from
19 to 80 years were included. All studies evaluated the
exposure (compliance and non-compliance to SPT) by
records assessment. Regarding the outcome assessment,
tooth loss was determined by clinical examination in all
13 studies.

Prospective study

Only one of the 14 included studies was prospective
(Costa, et al., 2018). The characteristics ate shown in
Table 3. The study followed 56 individuals of both sexes,
aged 23 to 70 years, and subjects were followed for six
years. Exposure (compliance to supportive periodontal
therapy) and outcome (tooth loss) were assessed by
clinical examinations.

used the same population of
Miyamoto et al. 2010.

Methodological quality of included studies

Retrospective studies

NOS domains were used to assess the quality of retrospec-
tive studies included in this review. Of the 13 included
retrospective studies (Table 4), seven were considered to
have low risk of bias (Eickholz ez al., 2008; Matuliene ez al.,
2010; Miyamoto ez al., 2010; Baumer ez al., 2011; Ng ¢t al.,
2011; Stadler e al., 2017, Petit et al., 2019), five moderate
risk (Kocher ez al., 2000; Checchi L ¢ af., 2002; Tsami et al.,
2009; Kim ez al., 2014; Diaz-Faes et al., 2016) and one was
considered to present a high risk of bias (Seirafi ezal, 2014).

Prospective study

The risk of bias from the prospective study is shown in
Table 5, and the included study was considered to have
a low risk of bias (Costa ez al., 2018).
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Table 4. Methodological quality of the retrospective studies.

Selection
(maximum 5)

Comparability
(maximum 2)

Total
(maximum 10)

Statistics
(maximum 1)

Outcome
(maximum 2)

Baumer et al. 2011 3% 2%
Checchi et al. 2002 4% 0%
Diaz-Faes et al. 2016 2% 2%
Eickholz et al. 2008 5% 2%
Kim et al. 2014 3% 0*x
Kocher et al. 2000 3% 1%
Matuliene et al. 2010 4% 2%
Miyamoto et al. 2010 3% 2%
Ng et al. 2011 3% 2%
Petit et al. 2019 3% 2%
Seirafi et al. 2014 2% (024
Stadler et al. 2017 3% 2%
Tsami et al. 2009 2% 2%

1% 1% 7%
1% 1% 6%
1% 1% 6%
1% 1% 9%
1% 1% 5%
1% 1% 6%
1% 1% 8%
1% 1% 7%
2% 1% 8%
1% 1% 7 %
1% 1% 4%
1% 1% 7%
1% 1% 6%

Scores ranged from 0 to 10 stars. Studies with 7-10 stars were arbitrarily rated as low risk of bias, 5-6 stars

moderate risk of bias and < 5 high risk of bias.

Table 5. Methodological quality of the prospective study.

Selection Comparability Outcome Statistics Total
(maximum 5) (maximum 2) (maximum 3) (maximum 1)  (maximum 11)
Costa et al., 2018 4% 2% 3% 1% 10%

Scores ranged from 0 to 11 stars. Studies with 7-11 stars were arbitrarily rated as low risk of bias, 5-6 stars

moderate risk of bias and < 5 high risk of bias.

Pooled outcomes

Retrospective studies

Overall meta-analysis demonstrated that noncompliant
patients to SPT have 26% increased risk of tooth loss
when compared with compliant individuals (OR = 1.26;
95% CI = 1.06 to 1.51, Heterogeneity: I* = 0%, p =
0.008), (Figure 2). In addition, a subset analysis compar-
ing different recommendations regarding periodontal
maintenance intervals revealed a significant effect only
for 3 to 6 months recalls (OR = 1.27; 95% CI = 1.02
to 1.57, Heterogeneity: I? = 0%, p = 0.03).

Prospective study

Descriptive analysis of the study showed that during the
6-year monitoring period the compliant SPT group lost
12 teeth (mean 0.7 £ 0.8 teeth lost) and non-compliant
SPT group lost 39 teeth (mean 1.8 £ 1.4 teeth lost),
reflecting a higher tooth loss rate among non-compliant
subjects.

Discussion

The main results of the present systematic review
indicate that in patients with periodontitis, the non-
compliers to SPT have an increased risk of tooth loss
when compared with compliant individuals. Overall
meta-analysis of data from retrospective studies shows
that non-compliers to SPT have a 26% increased risk of
tooth loss when compared to compliers. These findings
are in agreement with a previous review (Lee ez al., 2015)
which showed that compliant individuals to SPT have
less risk of teeth loss. However, besides the difference
that the above-mentioned review focused the analysis on
compliers, and the present review on the non-compliers
to SPT, other points should be pointed out; 1) Lee ez
al., 2015 conducted the literature search more than five
years ago, and since then, the base of evidence has
improved (Diaz-Faes ef al., 2016; Stadler e al., 2017,
Costa ¢t al., 2018); 2) The meta-analysis conducted in
the previous review inadequately combined prospective
and retrospective studies, and 3) the new classification
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Odds Ratio Odis Ratio
Study or Subgroup log[Odds Ratio] SE Weight I, Random, 95% CI IV, Random, 95% CI
1.2.1 4 months
Checchiet al. 2002 0.748 0.565 2.5% 211 [0.70, 6.39]
Subtotal (95% CI) 2.5% 2.11[0.70, 6.39]  — e ——
Heterogeneity: Mot applicable
Testfor averall effect Z=1.32 P =019
1.2.2 6 months
Eickholz et al. 2008 0673 0538 2.7% 1.96 [0.68, 5.63]
Subtotal (95% CI) 2.7% 1.96 [0.68, 5.63] — e ———
Heteroneneity: Mot applicahle
Testfor overall effect Z=1.248 (F=0.21)
1.2.3 3-6 months
Kimetal 2014 0185 0.4449 3.9% 1.20 [0.50, 2.90]
Kocher etal. 2000 0.283 0435 4.2% 1.33[0.A7, 3.11]
tatueline etal. 2010 0.269 0129 47.6% 1.31 [1.02, 1.69] —il—
Mivamoto et al. 2010 0074 033 T.2% 1.08 [0.56, 2.06] I —
Seirafi etal. 2014 0101 0505 3.1% 1.11 [0.41, 2.98]
Subtotal (95% CI) 66.0% 1.27 [1.02, 1.57] L
Heterogeneity: Tau®= 000 Chi*=040, df=4 (P= 098} F=0%
Testfor overall effect Z=2.148(F=0.03)
1.2.4 2.6 months
Mg etal 2011 0146 D1BBE  28.7% 1.16 [0.84, 1.60] —
Subtotal (95% CI) 28.7% 1.16 [0.84, 1.60] .
Heterogeneaity: Mot applicahle
Testfor averall effect Z=0.88 (P =0.38)
Total {95% CI) 100.0% 1.26 [1.06, 1.51] L
Heterogeneity: Tau®= 0.00; Chi®= 218, df=7 (P = 0.95); F= 0% 6 1 D=2 IJ:S é :55 16

Test for overall effect. Z2= 2. 64 (P =0.008)
Testfor subgroup differences: Chif=1.77, df= 3 (P =062, F=0%

[Complience to SPT] [Mon-complience to SPT)

Figure 2. Forest plot for meta-analysis of tooth loss in compliers to SPT compared to non-compliers in

retrospective studies (n = 08 studies).

of periodontal diseases (Papapanou et al., 2018) no
longer subdivides chronic and aggressive periodontitis,
and the present study included both conditions in the
literature search.

When patients do not regularly attend for SPT,
their oral hygiene monitoring and motivation is not
performed, resulting in an increase in plaque index,
increased bleeding on probing, increased probing depth
(Axelsson and Lindhe, 1981; Axelsson e/ al., 2004), and
re-establishment of subgingival periodontal pathogenic
microbiota (Costa et al., 2018). In addition, patients who
do not have their periodontal risk recalculated lose the
opportunity to re-treat sites in cases that the periodontal
disease recurs (Lang ez al., 2015). Together, all of these
facts may explain the increased tooth loss rate in patients
not compliant to SPT.

Some methodological differences with regards to
SPT intervals among studies should be considered.
While one study recommended that patients considered
compliers should attend to SPT every four months.
(Checchi et al., 2002), other studies recommended six
months (Eickholz e al., 2008), three to six months
(Kocher ez al., 2000; Matuliene e al., 2010; Miyamoto e7
al., 2010; Kim ez al., 2014; Seirafi e al., 2014) and two to
six months (Ng ez al.,, 2011). In this way, subset analysis

of the present SR demonstrated that, so far, the most
significant evidence is for 3-6 months maintenance
intervals according to risk factors and non-complier
individuals for this program have a 27% increased risk
of tooth loss. Although the above-mentioned data was
obtained from retrospective studies, there are no clinical
trials comparing different periodontal maintenance in-
tervals on tooth loss. Indeed, a recent systematic review
of clinical trials concluded that there is no evidence
available to determine the merits of SPT provided at
different time intervals (Mantesa ¢7 al., 2018).

The newest classification of periodontal diseases in-
cludes staging and grading of periodontitis (Papapanou
et al., 2018). While staging is linked to periodontitis se-
verity, extent and treatment complexity, grade captures
the risk of disease progression (Caton ez al., 2018). Even
though it seems reasonable that grade A (low risk),
grade B (moderate risk) and grade C (high risk) may
require different SPT intervals to obtain periodontitis
progression control, there is no evidence yet to support
this statement. Therefore, further studies assessing the
effects of SPT at different intervals on individuals with
different periodontitis grades are needed, all these in
order to determine the best periodontal maintenance
interval according to the proposed diagnosis.
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Further, the present SR highlights the lack of stud-
ies on the effect of being compliant to SPT in rapid
progression periodontitis (Aggressive periodontitis). In
fact, only two retrospective studies assessed patients with
aggressive periodontitis (Bdumer ez a/., 2011; Diaz-Faes
et al., 2016) and three other studies combined patients
with chronic and aggressive periodontitis (Eickholz e#
al., 2008; Stadler ez al., 2017, Petit ez al., 2019). Of these,
only one study provided sufficient data and could be
included in the meta-analysis (Eickholz ez a/., 2008).

All studies included in the present review had their
methodical quality assessed by the NOS. Some impor-
tant criteria were evaluated such as representativeness of
the sample, ascertainment of exposure, management of
confounding factors, outcome assessment and valid sta-
tistical analysis, and failure to meet any of these criteria
may have influenced the results. Six retrospective studies
(Baumer ¢# al., 2011; Eickholz ez al., 2008; Matuliene e/
al., 2010; Miyamoto ez al., 2010; Ng ez al., 2011; Petit ez
al., 2019) and one prospective study (Costa ez al., 2018)
were rated to have low risk of bias, while other five
retrospective studies (Kocher ez /., 2000; Checchi ez al.,
2002; Tsami ez al., 2009; Diaz-Faes ¢z al., 2016; Kim ez al.,
2014) were considered to have moderate risk, and one
high risk of bias (Seirafi e/ al., 2014). Moreover, it can
be pointed out that that most studies do not describe
the cause of tooth loss. This information could have
helped to provide a better understanding of the rela-
tionship between compliance to SPT and tooth loss due
to periodontitis. Also, since data were obtained mostly
from retrospective studies, which are associated with
greater heterogeneity and bias, results from the present
SR should be interpreted with caution.

Conclusion

Despite the limitations of the included studies, the
present SR concludes that patients with periodontitis
not compliant to SPT have an overall 26% higher risk
of tooth loss when compared to compliers. Therefore,
oral health professionals should implement measures to
obtain as much adherence as possible to SPT.
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