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Abstract---Introduction: Periodontal diseases are advocated to show
adverse pregnancy outcomes. Hence in our study we aim to conduct a
systematic review of the previous systemic reviews studying the
association between periodontal disease and adverse pregnancy

outcomes. Material and methods: We searched online databases up to

November 2016 for the previous Systematic reviews of studies
comparing pregnancy outcomes among women with and without

periodontal disease were eligible for inclusion. Primary outcomes were
maternal mortality, preterm birth, and perinatal mortality. Results:
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From the 23 none reported the association between periodontal
disease and maternal or perinatal mortality. Systematic reviews with
the lowest risk of bias consistently demonstrated positive associations
between periodontal disease and preterm birth, low birth weight,
preeclampsia, and preterm LBW. Based on these figures, estimated
population- attributable fractions for periodontal disease were 5% to
38% for preterm birth, 6% to 41% for LBW, and 10%to 55% for
preeclampsia. Due to substantial overlap in included primary studies,
we could not combine results across reviews. Conclusion: We can
conclude that pregnant women with periodontal disease are at
increased risk of developing preeclampsia and delivering a preterm
and/or LBW baby.

Keywords---periodontitis, pregnancy, maternal morbidity, mortality.

Introduction

The prevalence of gingivitis varies between 50% to 90% in the world.! The
increased risk of adverse pregnancy outcomes are seen in the Pregnant women
with periodontal disease, comprising preeclampsia, preterm delivery, and low
birth weight.24 Assumed the global disease burden of periodontal disease and the
range of adverse pregnancy outcomes that have been related with it, it is
significant to clarify their relationship. This in turn will inform prioritizing of the
development of preventive and therapeutic intercessions to lower the occurrence
of adverse pregnancy outcomes among women with periodontal disease. Several
systematic reviews have consequently been done to clarify the association
between periodontal disease and adverse pregnancy results. Though, in keeping
with the seemingly contrasting findings of individual studies, these systematic
reviews also have important discrepancies in their conclusions. 510 Given the
global health relevance of the subject, it is significant that the pertaining
literature—which is thus currently clouded—is thoroughly assessed to classify
possible sources of the apparently heterogeneous findings and to try to reach
more reliable conclusions. Hence in our study we aim to conduct a comprehensive
synthesis of findings from systematic reviews assessing the link between
periodontal disease and a broad range of adverse pregnancy outcomes.

Material and Methods

We conducted an electronic data base search, from PUBMED, EMBASE, and
Google for the articles from the earliest to till august 2020. Only the systemic
studies in the English language were considered. We included
prospective/retrospective cohort studies, cross-sectional studies, and/or case-
control or nested case-control studies. Our primary objective was to assess
whether differences in adverse pregnancy outcomes—in particular maternal
mortality, perinatal mortality, and preterm birth—exist between 1) women
diagnosed with periodontal disease within 6 months prior to or during pregnancy
and 2) women without periodontal disease. Two reviewers independently screened
resolved through discussion and later finalized the articles based on the PRISMA
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guidelines. Risk of bias across systematic reviews was assessed with the use of a
citation matrix.

Results

From a total of 6,916 articles 23 systematic reviews were finalized. A total of 120
individual studies were included in these systematic reviews. The primary studies
were performed in 37 countries. Figure 1. None of the included systematic reviews
varied between 1 and 9 points in AMSTAR. None of the reviews provided
information about protocol for the review, conflicts of interest relevant to the
primary included studies. Systematic reviews that included meta-analyses
generally had a higher AMSTAR score than those that did not.

None of the included systematic reviews reported information about the
association between periodontal disease and maternal or perinatal mortality.
Seventeen systematic reviews reported on the association between periodontal
disease and preterm birth (Table 1), of which 7 performed a meta-analysis. Six
meta-analyses showed a statistically significant positive association between
periodontal disease and preterm birth: odds ratios (ORs) and/or relative risks
(RRs) ranging from 1.6 to 3.9. The seventh showed borderline significance (RR,
1.7; 95% confidence interval[95% CI], 1.0 to 2.8) but also delivered evidence for a
dose-response association with more severe periodontal disease being associated
with the strongest risk of preterm birth (RR, 2.0; 95% CI,1.3 to 2.9). The
relationship between periodontal disease and preterm birth was consistent in
sensitivity meta-analyses restricted to primary studies with the lowest risk of
bias, which were performed in 3 reviews. Nine systematic reviews stated on the
association between periodontal disease and preeclampsia. Of 5 reviews in which
a meta-analysis was performed, 4 found a significant association between
periodontal disease and preeclampsia, with ORs/RRs ranging from 2.2 to 2.8. All
reviews that performed a meta-analysis stated a significant positive association
among periodontal disease and preterm LBW, with ORs/RRs varying between
2.1and 5.3.
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Figure 1. Flow diagram of study selection

Records identified through database Additional records identified through
searchl other sources
(n =6916) (n=3)

Records after duplicates removed
(n = 5989)

=3 cheoarkadd

(n = 5873)

Full-text articles excluded (n = 93)
5 Non-SR (n = 52)

Studies included in qualitative
n=23)

No 1 with and

without PD (n = 22)
Commentary on review (n = §)
Summary of SR (n = 3)
Full-text unobtainable (n = 3)
Editorial (n = 2)
No results of interest (n = 2)
No comprehensive search performed (n =
1

)
SR of SRs (n = 2)

PD — Periodontal disease
SR — Systematic review(s)
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Table 2.Evidence of the Association between Periodontal Disease and Primary
Outcome Preterm Birth

Systematic
Review (Year)
No. of Studies
(Participants)

Chambrone
@01

2(10,804)

Chambrone
f2012m)

14 {8,588)

Corbelia (2016}

17 6,781)

Main Findings
1. Results of Meta-Analysis:
OR/RR (95%-CI)
2. Results of Subgroup Anaiysis: Risk of Blas
OR/RR {95%-Cl) Assessment Summary of Findings
Al studies Indmaual sudes: Overal! analysss did not show
Ri1Tpo2y NS scafe 2 signdicant association
(e 5404 tetween PD and PTR. PD
Studies of high methodological guality Mear 119 was aszoceted with PTB in
R120.037) Range: 9.0-13.0 studies where PD was defined
by PPD and CAL. There was
Al studles Systematic review: evidence of 3 dose-resporse
PO defined by PO and CAL IR 1.4 (10018 AMSTAR = 7 2szocanon between severnty
PO defined by CAL alone RR 3.1 (0.2-45.1) of PO ard rek of PTE.
PO defined by cther methods: RR 1.3 (0.5-3.0)
Studes of ligh methodologicl quality
PD defined by PPD and CAL RR1.4(1.1-1.8)
PO defined by CAL alore- RR 31 (0.2-45.1)
Mid PO defined by PPD and CAL- BR 1.2 (1.0-1.7)
Maoderate-severe PO defined by PPD and CAL RR20 1329
Jeficoat (2001) was not ncluded i the meta-analysis. This cohort
shudy found a positive assooation between PD and PTE, with
the following ORs: 4.5 (22.9.2) (<37 wesks of GA), 5.3 (2.3~
126) (<25 weeks of G4 and 7.1 {1.7-27.4) (<32 wesks of GAL
OR1B(.E20) Indwidual stuches: PO showed a signficant
Not reported associfion with PTR.
No subgrowp analyses performed
Systematic review:
ANSTAR = 6
Mmi1s1320 Indmdual suces: PO showed a sgnicant
Cochrane Bias Methods assockron with PTB, which
Low risk of beas studies RR 1.7 (1.3-22) Group pmax. 5.0 ‘was consstent 0 shudes with
Moderate resk of bias studies: BR 1.5(3.1-2.7) Mear 4.5 fow and mederate risk of bias.
Range: 4.0-50
Systomatc review:
AMSTAR - 8
CC studies reporing PD 25 3 categonical verible OR 25 2.2-28) Indivicual studhes: PD showed a positve
OC studies reporting PD as a cominuous wariable (PD): WND 0.04 NOS pmax 2.0c 2szocenon with preterm
10.01-0.06) Mearc 5.5 Birth.
CC studies reporting PO as a comtinuous wariable (CAL: WMD Range: 4-7
Q.04 (-0.07-0.02
CC sthudies reporting PD as a cominuous wariable (BOP: WMD 4.7 Systematic review:
28-&6n AMSTAR = 6
Pracrevtaw mbnrt cheds parting P e 3 ravingr
RR1200918

Prospectve cohort shudes reportng PD 25 a continuous varable
(PO WMD 0.01 (-0.00-0.02)

Prospectwve cohort studies reporting PO 25 a continuous varabie
(CAL): WMD -0.02 (-0.03, -0.0)

Procpectye cobort chadies reportng PO 3£ 3 continuoue varabie
(POS: WMD -0.00 -06-06)
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R 3sE1-TH Indiwidual shudies: [P showed 2 positive

lamess ol ma 100%) associabion with PTH.

PR regardiess of BW: OA 4.3 @ &-T.0) e &3

PTE regardiess of BW exciuding the shudy with the lowest quality Range: 35-T1
soore: OB 43 25-T.8)

Systcimab iTeTw.
BETAR = T

OR2 T 1-38 Indiwidual shudies: [P showed 2 positive

amess ol ma 100%) associabion with PTH.

i subgroup analyses performed e 45

Range: 71-62

Systemalc revew:

BMSTAR = &
Oft 23 (1.1-45 . Indiwicual shudees: [P showed 2 positive

Wagess etal " jma amsociztion with PTH.
Mo subgrrup mnafyses performest 100%)

lean 4.9

Range: 30u0-820

Systemalc revew:

BMSTAR = T

Fihteen studies found a significant positwve asssoiaion bebwean Indiwidual shudies: The wast maprsy of included
P and PTE [OR/RA 1.8-20), of which sewen did nof report an Mot reporied siudies identfied a positve
ORAA, or reported an DRER wihoul 35%-C1 [DAVAR 1119, association between PO
Twe shudies found a signiicant assocoSon befwesn PO and Gystemabc revew: and FTE. albest with highly
muoderaie-severe FTH only. Eight studies found no significant BMETAR = 2 varatie ORRHs.
associaton (RER 0.7-1.91

(ne cohart study ncuded which found a posiive association Indiwidual shudies: {ine cohart study inchuded which
hedarsen P and PTR- 088 8 7 7280 3 («27 weskos nd 58) 43 Mk e h BT o
(2.1-126) (35 weels of G& and 7.1 (1.7-27.4) (<22 weeks betwesn PO and FTEL
of AL Systemalic revew:

BMSTAR = &

A1 shudies reported 2 posithe associrion between P and Indiwidual shudies: The wast maprey of included
PTH ORFR 20-2.1). no 35%-L1 were reporied. Thse studies Mot reporied studies identiied a postive
shirved no assooson. assoriation bebween PO and

Systemalc revew: PTE
BMSTAR = 2

(e cohort study ncluded which reperted 2 posive amsocition Indiwicual shudies: ine study included which
befwesn PQ and PTH, with the following 0 4.5 [22-8.7) =37 | Mot eporied showed a postive assocadon
weeks of G4}, 5.3 (2.1-138) (=35 wesks of 54} and 71 (1.7- between P and FTEL
27 4} 32 wesis of BAL Systeralic revew:

HMSTAR = 1
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Main Findings
1. Results of Meta-Analysis:
DR/AR (35%-GCl)

2. Results of Subgroup Analysis:
DR/AR (25%-GI)

Systematic

Review (fear);
M. of Studies
[Participants)

Risk of Blas
Azsessment

Summary of Findings

{ine cohor shudy mcuded which reporied a posttve assoczbon
between PO and PTE, with the: following Ofs: 4.5 2.2-9.2) (<37 | ol reported showed a posfve assoozbon
wenks of GEIL 523 (2 1-108 {38 wesks of G&) and 7.1 [1.7- [between PO and PFTR.

27.41 (=32 weelks of G8). Eqmmu'r
AMSTAR = 3

Three studies reported a significan! positnve assooiaton betwesan Indmidual shuckes: The vasi majorty of inchuded

Pl and PTH (4.2-127 5. One shudy found no association. K checidist studes idantiied 2 postiee
Maarr 103 asznemion befwesn PO and
Range: 812 [FTH.
Sysiematic review:
AMSTAR = §

Four studies neporied a significant positve zssociation betwesn Ird micual shuches: Half of the includesd shdes
PO and PTH (ORFR 2.2-7.1) Angther two shsdes reporied a il reported demafied a posrve
pasiree amsockrhon between PO and PTE but 0AAAA was not assnceion befwesn PO and
provided. Sin stuties showed no associabion Systematic review: FTH

AMSTAR = 4
16/22 shadies reporied 2 positive 2ssocirbion between PDand PTR | indiidual shudies: The majority of included
JORAA 1.1-200 12 studies showesd o 355003900, Kot reported studes ientried 4 postiee
assncedon befwesn PO and
Systematic review: IPTH.
AMSTAR = 2

Epven studies reporied a significani posire assnoaton betwesn Indsidual sudkes: The vast majority of inchuded
Pl and FTH (0RFR 2.1 1o 20). One study reporied only a gl reported studes ienbried 2 postie
significant association between moderaies'severe PO and PTB 2ssncion between PO and
{21 [1.3-2.4)) and not betwesn mild P and FTB (1.2 j08-1.7]. | Systematic review: FTH.

Four studies shiwed no assocoon. AMSTAR = 3
1020 studies reporied 2 positive 2ssocirtion between Fliand FTE | individual studies: Haif of the included studes
JORAA 2.1 fio 2004, whereas 10 jound no assoctrion Kol reported wenafied 2 poafive
asznemion befwesn PO and
Systematic review: FTH
AMSTAR = 3

Discussion

In our study we observed a strong evidence for a link between periodontal disease
and various adverse pregnancies. Systematic reviews that did a meta-analysis
generally had the lowest risk of bias. Given aggregate estimates from the highest-
quality reviews, we assessed PAFs.7 This highlights the essential global health
significance of periodontal disease as well as the crucial need to classify the
underlying mechanisms and therefore improve preventive strategies intended at
decreasing its substantial disease burden. This highly all-inclusive review is the
first to systematically produce the available suggestion from published systematic
reviews on the relationship between periodontal disease and numerous adverse
pregnancy outcomes. Subsequently a comprehensive prespecified and peer-
reviewed protocol.l! Outcomes clearly support strong positive relations between
periodontal disease and these outcomes and were extremely consistent across
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systematic reviews with low risk of bias. For a number of outcomes, there was
supplementary evidence from within reviews that higher-quality chief studies
supported this link.8-10

Dependent on the specific bacterial strain, P. gingivalis dental infection
encourages preterm delivery and fetal growth restriction with abnormal placental
vascularization in mice, P. gingivalis DNA in human chorionic villous tissue or
amniotic fluid has been linked to recurrent early miscarriage or premature labor
with preterm LBW, respectively.®-12 Presence of P. gingivalis in the placenta or
umbilical cord has been associated with preterm birth and preeclampsia.
Published guidelines on oral health care during pregnancy note that it is an
underdeveloped area and that the relevance of oral hygiene during pregnancy is
insufficiently recognized by dental and obstetric health professionals.13-15 The
traditional segregation between dental and general medical education and
services may in part be accountable for this. Guidelines also differ in their
conclusions about the relationship between periodontal disease and adverse
pregnancy outcomes, while discussion of this aspect of oral health during
pregnancy is even absent in some. Our summary demonstrates strong evidence
for a link between periodontal disease and adverse pregnancy outcomes, with
substantial proportions of preeclampsia, preterm birth, and LBW cases being
estimated to be attributable to periodontal disease. Given the high global
prevalence of periodontal disease and the adverse pregnancy outcomes associated
with it, it is pivotal that preventive and therapeutic strategies be developed to
prevent adverse pregnancy outcomes via improving oral health.!5 Although
randomized trials and systematic reviews of antibiotics and dental procedures
during pregnancy usually validate a positive impact on periodontal disease, the
indication for improvement of pregnancy outcomes is conflicting. There is thus a
need to evaluate novel strategies of preventive and therapeutic approaches at
earlier stages of pregnancy, perhaps even pre-conceptionally.!415 The limitations
of our study are that several included systematic reviews reported that primary
included studies did not adjust for confounders in a consistent manner.

Conclusion

From our study we propose that the association between periodontal disease and
various common and severe adverse pregnancy results is now adequately
recognized. There is now a necessity to focus on explaining the mechanisms
fundamental the link between periodontal disease and adverse pregnancy
outcomes to update the development of targeted therapies and precautionary
strategies.
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