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Aim: The aim of this systematic review is to provide a comprehensive summary of the current evidence regarding the efficacy and safety
of nonsurgical periodontal therapy (NSPT) in pre- and postmenopausal women. Materials and Methods: We performed a systematic
search of five databases until May 2022 with no language or date restrictions. We included experimental or quasi-experimental clinical
studies in pre- or postmenopausal female patients (240 years). We considered NSPT as scaling and root planning (SRP). The primary
outcomes were: periodontal index (PRI) by Russell, plaque index (PI) by Lée and Silness or O’Leary and adverse events. A secondary
outcome was a change in the bone mineral densitometry 7-score. Results: We included three studies but did not meta-analyze the
studies due to high heterogeneity. Two studies were pre—post trials, and one was a nonrandomized controlled trial. One trial included
both pre- and postmenopausal women and two studies only evaluated postmenopausal women. The studies that compared the effect
of SRP in pre- and postmenopausal women found a statistically significant reduction in PRI and PI according to Lée and Silness, and
O’Leary. Another study found that SRP plus vitamin D and calcium supplementation decreased PI values. No study reported adverse
events. The nonrandomized controlled trial reported a high risk of bias, and the two quasi-experimental studies showed high quality.
Conclusion: All the studies included in the analysis demonstrated the effectiveness of Non-Surgical Periodontal Therapy (NSPT) in
both pre- and postmenopausal patients with periodontitis. However, future studies with higher methodological quality and larger
sample sizes are necessary.
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INTRODUCTION countries.”’ In recent years, the prevalence worldwide has
been decreasing, especially among young people.® PD is
conditioned by the multiple risk factors such as smoking,
genetics, socioeconomic factors, and comorbidities, such
as diabetes’ and hormonal changes produced during
pregnancy!® or menopause.

Periodontal disease (PD) is characterized by chronic
inflammation produced in response to a bacterial infection
(mainly Gram-negative), which forms dental plaque in the
periodontal tissues supporting the dental structures.!'?
Among its most common characteristics are gingival
inflammation, evidence of alveolar bone loss, red and
swollen gums, and bleeding on probing.!'! The prevalence 0 Addr?;s for cgrrespﬁnt_lenc%: Ddr.s Frarllk Ma_ytﬁ(lj-T(;_VEl"f}O,
of PD i high, with spprosimatly 1% of the vords
population presenting the severe periodontitis.!'! Although E-mal: fmayta@usil.édu.pe
PD is more frequent in older adults and in high-income
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Menopause is a physiological state that generates adaptive
changes in different parts of the body of an older adult
woman. A causal mechanism between menopause and an
increased risk of periodontitis has not been established;
however, possible pathophysiological mechanisms that
affect the gingival epithelium have been correlated with a
predisposition to the inflammatory changes in menopause.”
One of these pathophysiological mechanisms is the
physiological aging of oral tissues. On the other hand, the
reduction of estrogens in the body favors the development of
primary osteoporosis, which also affects the maxillary teeth
and could contribute to the progression of periodontitis.®
Additionally, the change in estrogen levels interferes with
immune response,”’ favoring the development of PD. All
these factors create an unfavorable scenario for women with
menopause, making it necessary to develop the favorable and
effective treatments. Nonetheless, immunosuppressive drug
treatment may predispose to a loss of periodontal tissue
and a higher incidence of PD.? In this sense, nonsurgical
periodontal therapy (NSPT), based on scaling and root
planning (SRP), may be an option, with good efficacy
having been reported in these patients. It is also important
to recognize that miRNA expression may influence the
evolution of periodontitis.[!-1?

The aim of this systematic review is to provide a
comprehensive summary of the current evidence regarding
the efficacy and safety of NSPT in pre- and postmenopausal
women. This will facilitate a better understanding of the
most appropriate treatment options for this population.

MarteriaLs AND MEeTHODS

The present systematic review was reported according to
the preferred reporting items for systematic reviews and
meta-analyses (PRISMA)."¥1 The study protocol was
documented in PROSPERO with code CRD42021281297.

Data sources

We searched some databases such as PubMed, Embase,
Ovid-MEDLINE, Scopus, Cochrane Library, and Web of
Science until May 2022. The PubMed search strategy was
adapted for use in other databases, including controlled
(MeSH and Emtree) and free terms (Supplementary Table
1, electronic search strategy). There were no publication
nor language date restrictions. The studies were included
and eligible articles were selected.

Eligibility criteria

Manuscripts were eligible for inclusion if they met the
following criteria: (1) they reported on experimental
(randomized, nonrandomized, and clustered) or quasi-
experimental (pre—post studies) clinical studies involving
premenopausal or postmenopausal female patients.
(2) The intervention being studied was NSPT, SRP.
(Supplementary Table 2, List of excluded studies after
full-text review).

Study selection

The results of the electronic searches were registered in Endnote
X9 to eliminate the duplicate records. Then, two authors
(CQV and MCL) undertook a peer review process through
Rayyan QCRI (https://rayyan.qcri.org/). Any discrepancies
were discussed and resolved by consensus or ultimately by a
third author (FMT). Finally, these reviewers independently
assessed the inclusion criteria by reading the full texts of the
potentially relevant studies selected, and discrepancies were
resolved according to consensus and ultimately by a third
author (FMT). In addition, the bibliographic references of the
included investigations were reviewed.

Outcomes

The primary outcomes were the periodontal index (PRI)
by Russell," the plaque index (PI) by Loe and Silness!!>!¢
or O’Leary!"” and safety (adverse events). A secondary
outcome was change in the bone mineral densitometry
(BMD) T-score.

Information extraction

Two reviewers (CQV and MCL) independently extracted
data using an extraction spreadsheet. All disagreements
were resolved by consensus involving a third author
(FMT). For categorical outcomes, frequencies were
obtained, while mean differences were used for numerical
outcomes.

Risk of bias assessment

Two reviewers (CQV and MCL) independently assessed
the risk of bias, while the third reviewer (VBZ) helped
with discrepancies. The ROBINS-I (risk of bias in
nonrandomized studies of interventions) tool '8 was used
to assess the potential bias in nonrandomized studies and
the JBI Checklist for quasi-experimental studies.'” The
ROBINS-I tool classifies study bias into low risk, high
risk, and some concerns. The JBI Checklist for quasi-
experimental studies classifies the quality of studies into
low (1-4 points), moderate (5-6 points), and high quality
(7-9 points) (Table S3, The Joanna Briggs Institute Critical
Appraisal tools for quasi-experimental studies).

Data analysis

Due to the heterogeneity of the studies, the results were not
meta-analyzed. For the studies that did not report standard
deviations for the mean difference, an imputation was
made from other available studies as recommended by the
Cochrane Handbook.” The confidence interval for mean
differences was calculated according to Chapter 7.7.3.2 of
the Cochrane Handbook in the study of Higgins ez al.?"

ResuLts

Study selection
We identified 2,935 studies through our systematic search.
We examined 24 full-text articles and finally selected three

-Journal of International Oral Health | Volume 15 | Issue 5 | September-October 2023




Mayta-Tovalino, et al.: Nonsurgical periodontal therapy in pre and postmenopausal women

studies for our systematic review. The selection process
is shown in Figure 1. The full list of excluded articles is
provided in Table S2.

Characteristics of the studies included

Of the three studies, two were pre—post trials,?>?* and
one was an NRCT.P¥ Two studies were conducted in
India and one in Iran. One trial included both pre- and
postmenopausal women and two studies only evaluated
postmenopausal women. The sample size ranged from
38 to 62 participants. The follow-up period ranged
from 3 to 6 months. Two trials included only SRP as
an intervention, while one also included vitamin D and
calcium supplementation. The outcomes analyzed were
heterogeneous among the studies. Further information on
the manuscripts included is provided in Table 1.

Risk of hias assessment

One trial was at high risk of bias [Figure 2], and two were
of high quality (Table S3). The trial at high risk of bias
did not report a control for confounding variables and
no protocol was found, and thus, the outcome reporting
domain was assessed as “no information.”

Scaling and root and
postmenopausal women

One trial® compared the effect of SRP in both pre-
and postmenopausal women. This study reported a
statistically significant reduction after PRI treatment

planning in  pre-

(premenopausal [mean difference: MD]: -3.14, 95%
confidence interval [CI]: -3.38 to -2.90; postmenopausal
[MD]: -3.53, 95% CI: -3.70 to -3.36) and PI according to
Loe and Silness (premenopausal [MD]: -0.93, 95% CI:
-0.99 to -0.87; postmenopausal [MD]: -0.86, 95% CI:
-0.97 to -0.76) compared to baseline measures. Faramarzi
et al® described a statistically significant decrease in PI,
according to O’Leary, in postmenopausal women ([MD]:
-46.31, 95% CI: -50.25 to -42.37). None of the trials
reported information on adverse events [Table 2].

Scaling and root planning versus vitamin D and calcium
supplementation

One trial® compared with SRP plus supplementation
(vitamin D and calcium) versus supplementation alone.
This study showed that the SRP plus supplementation
statistically decreased the PI values ((MD]:-1.15, 95% CI:-
1.31 to -0.99) and increased BMD ([MD]: 0.14, 95% CI:
0.07 to 0.21). No adverse events were reported [Table 2].

Discussion

Our study aimed to describe the clinical effectiveness and
safety of NSPT in pre- and postmenopausal women with
periodontitis. Two of the studies included were from India,
and one was from Iran and reported that the PRI and PI
are reduced after the application of nonsurgical therapy in
periods of 3-6 months. Our study provides evidence of the
effectiveness of NSPT and the possible effects of pre- and
postmenopausal hormonal alterations on the treatment.

[ Identification of studies via databases and registers [ Identification of studies via other methods ]
—
Records removed before
H screening:
= Records identified from: Duplicate records removed (n . - X
g Websites (n= 2935) = 1645) Records identified _from.
= ot _ > P References of included
= Organisations (n=0) Records marked as ineligible articles (n=5)
5 Citation searching (n=613) by automation tools (n =0 ) A
=] Records removed for other
reasons (n =613)
!
—
Records screened Records excluded™*
—>
(n =1290) (n=1267)
Reports sought for retrieval o | Reports not retrieved Reports sought for retrieval | Reports not retrieved
o (n=23) "l (n=0) (n=5) 7| (n=0)
: I !
(7]
Reports assessed for eligibility o Reports assessed for eligibilit; =
(n=23) »| Reports excluded: (n 25) gty > Repgasere'xnct::/eeit({;n é)z
Other intervention = 16 Oth ! \ati ! __3
Duplicated = 1 er population =
No clinical trial = 1
Other population = 1

Studies included in review
(n=4)

Reports of included studies
(n=0)

[ Included ] [

Figure 1: Flowchart of study selection PRISMA 2020
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Table 1: Characteristics of studies included evaluating the effect of nonsurgical periodontal treatment in pre- and postmenopausal

women with periodontitis (n = 4)

Study Country Study design Follow-up  Sample Population Intervention  Control  Age range Funding
(months) size (years)

Prasanna- India Pre—post trial 3 30 Premenopause SRP None 40-60 NR

2017 [22] 30 Postmenopause

Baldodia- India Nonrandomized 6 32 Postmenopause SRP + Vitamin D + 52-59 NR

2017 [24] controlled trial 30 vitamin D + calcium

calcium

Farmarzi- Iran Pre—post trial 3 38 Postmenopause SRP None >50 Tabriz

2021 [23] University
of Medical
Sciences

SRP = scaling and root planing, NR = not reported

Study

Bias due to confounding
Bias due to selection participants
Bias in classification of interventions
Bias due to deviations from intended
interventions
Bias due to missing data
Bias in measurement of outcomes
Bias in selection of the reported result
Overall

ek XX X X X
2017 : : :

Figure 2: Risk of bias of nonrandomized trials. risk of bias in
nonrandomized studies of interventions (ROBINS-I)

In this regard, we evidenced an apparent better response
in premenopausal compared to postmenopausal women.
However, randomized clinical trials are necessary to ratify
these promising results.

The efficacy of NSPT in the treatment of chronic
periodontitis has been previously described. A systematic
review by Akram er al compared the efficacy of
nonsurgical therapy in obese versus nonobese patients but
found inconsistent and nonsignificant results due to the
heterogeneity and a small number of studies. In addition,
previous studies reported the efficacy of nonsurgical
therapy with adjuvant supplements. Castro Dos Santos
et al.P% reported that omega-3 as supplemental therapy
provides a clinical attachment level gain of 0.58 mm
(95% CI: 0.24-0.92) and a reduction in probing pocket
depth of 0.42mm (95% CI: 0.15-0.68). Liu et alP7?
reported that melatonin adjunctive therapy significantly
increased probing depth (PD) (weighted mean difference
[WMD] = -1.18, 95 % CI (-1.75, -0.62)), while clinical
attachment loss had a WMD = -1.16, 95% CI (-1.60,

-0.72)) and the gingival index had a WMD = -0.29, 95%
CI (-0.48, -0.11)). Similarly, other studies evaluating
intervention with hyaluronic acid ®® and azithromycin®®”
reported an increase in the level of clinical attachment and
an improvement in PD. Although these studies were not
performed in a population of pre- and postmenopausal
women, they are consistent with our results on the efficacy
of nonsurgical therapy in the treatment of chronic
periodontitis.

Regarding vitamin D and calcium supplementation,
we found a statistically significant decrease in PI and
an increase in BMD, in accordance with results in the
literature. A systematic review reported some studies
evidencing a perio-protective role of vitamin D in patients
with chronic periodontitis.*” Similarly, another systematic
review reported that vitamin D deficiency during
periodontal therapy negatively affects the outcomes.?!

Our results evidenced the efficacy of NSPT in pre- and
postmenopausal patients. These results include the efficacy
reported for other alternatives used for the treatment of
PD in pre- and postmenopausal women. One alternative
is hormone replacement therapy which, although no
direct effects on periodontal status have been reported,??
it has been related to a 21% lower risk of periodontitis in
postmenopausal women®¥ and a reduction in the number
of periodontal pathogens.®¥ Similarly, local adjuvant
drug therapy, such as minocycline microspheres, has
been reported to reduce bacteria.’ Despite the efficacy
of NSPT, this treatment has several limitations, such as
the maximum PD that can be reached, and thus, surgical
therapy may be necessary to control PD.? Although this
surgical therapy has been reported to be less cost-effective
than NSPT, in the long term it significantly reduces the
additional therapies such as the need for supportive care
and antibiotics.¥ In this context, what could give value
to NSPT is its greater short-term cost-effectiveness for
nonadvanced periodontitis cases, which are more prevalent
than severe cases. NSPT is less expensive because it
does not require specialized equipment or training and
is less invasive.’” The characteristics of NSPT could
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Table 2: Characteristics of studies included evaluating the effect of nonsurgical periodontal treatment on outcomes

Study Sample Population Intervention PRI Mean Pl Mean difference BMD Mean Adverse
size arm difference (95% Cl) (95% ClI) difference (95% CI) events n
(%)
Prasanna-2017 (22) 30 Premenopause SRP -3.14 (-3.38 t0 -2.90)  -0.93 (-0.99 to -0.87)* NR NR
30 Postmenopause SRP -3.53(-3.70 to -3.36)  -0.86 (-0.97 to -0.76)* NR NR
Baldodia-2017 (24) 32 Postmenopause SRP + vitamin ~ NR -1.15(-1.31 to -0.99)* 0.14 (0.07 t0 0.21) None
D + calcium
30 Vitamin D + NR None
calcium
Faramarzi-2021 (23) 38 Postmenopause SRP NR -46.31 (-50.25 to -42.37)" NR NR

PRI = periodontal index, PI = plaque index, BMD = bone mineral density, CI = confidence interval, SRP = scaling and root planning, NR = not

reported
* Loe y Silness index
“ O’Leary index

favor greater access and outreach in low- and middle-
income regions, especially in the population of pre- and
postmenopausal women diagnosed with nonadvanced
periodontitis. Importantly, certain miRNAs in gingival
crevicular fluid (GCF) in patients with periodontitis may
be increased. These miRNAs could be valuable indicators
to identify the presence and severity of periodontitis in
pre- and postmenopausal women.!"?

One of ourincluded studies presented a high risk of biasdue
to the lack of information on the control of confounding
variables and participant selection. This agrees with the
review by Muniz et al. P who evaluated the effect of statins
as an adjunct to periodontal therapy. This review included
15 studies, among which 3 were nonrandomized trials.
One of these three studies.® reported a high risk of bias
in the domains of participant selection bias and outcome
measurement bias. In addition, only one outcome (PI) was
reported in more than one study. Although the other two
studies in our review reported high quality, as they were
studies without a control group, their results should be
corroborated by the future research. Therefore, our results
should be interpreted with caution, and we recommend
conducting randomized controlled trials in pre- and
postmenopausal women with low risk of bias and high-
methodological quality.

It is important to highlight that we found a greater effect
on the PI in premenopausal than in postmenopausal
women. One possible reason could be the biological
role that menopause plays at the oral level. Menopause
produces a deficiency of estrogen and progesterone
which not only diminishes the anti-inflammatory effect
of these hormones on the periodontium but also alters
alveolar bone resorption and formation,”#" which, in
the long term, decreases the physiological response of
periodontal tissue to the development of microbial plaque
and favors the risk of more severe PD.*! These biological
effects could be diminished by nonsurgical treatment, as
adequate and consistent maintenance of oral hygiene and

control of microbial plaque can counteract the effects
caused by menopausal hormonal dysfunction on alveolar
tissue.”! Our results not only support evidence of the
influence of sex hormones on treatment, but also promote
the idea of supporting strategies for the prevention and
early management of chronic periodontitis in pre- and
postmenopausal women. Nonetheless, to be conclusive,
these values need to be explored in further clinical trials.

There are some limitations that should be considered
in our systematic review. First, we did not find any
randomized controlled studies that responded to our study
objective. Second, the risk of bias in the studies included
was critical in the domain of confounder control and
thus, the actual effect size may differ from that reported.
In addition, although two studies had a sample size of
greater than or equal to 30 persons per group, neither
included sample size calculations. Third, the studies were
conducted in populations in India and Iran, making it
necessary to conduct the research in various geographical
areas of the world for the generalization of the findings.
Finally, a quantitative synthesis could not be conducted
due to the methodological and clinical heterogeneity of
the studies, making it necessary to standardize future
research. Although only a few studies have been published
on this topic, the systematic review allows us to illustrate
that there is a lack of solid evidence to make decisions;
however, it provides us with patterns of trends in the data.
This systematic review provides an understanding of what
has been published so far and thus allows us to be cautious
when indicating one or another treatment.

CONCLUSIONS

In conclusion, within the scope of this systematic review,
although the studies included demonstrated a potential
beneficial effect of NSPT in pre- and postmenopausal
patients, more studies with better scientific rigor and
methodological quality with a larger sample size are
needed to confirm these promising results.
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