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Abstract

Background: Preterm birth (PTB) is one of the most prevalent and
serious adverse pregnancy outcomes (APOs) and major health risk for
pregnant individuals and their children during pregnancy and throughout
their lifespan. Periodontitis has long been regarded as a silent pandemic
which happens to favor the pregnant women due to the physical and
hormonal changes during pregnancy. Understanding of the association
underscores the importance of keeping oral diseases under check and
control to predict and even reduce the risk. The aim is to evaluate the
association between periodontitis during pregnancy and preterm birth.

Material and methods: A screening and analysis was conducted on
studies with comparison data about periodontal infection diseases during
pregnancy and preterm birth. The databases include Scopus, PubMed,
Elibrary, local databases and the Cochrane library and were searched up to
November 20, 2022. The selected studies were included in a random-effects
meta-analysis after evaluation of the methodological quality. The summary
odds ratios (ORs) with 95% confidence intervals (Cl) were calculated with
Review Manager software.

Results: The review finally included 29 studies involving 2606589
pregnant women. Compared with healthy oral status in pregnancy,
periodontitis was associated with preterm birth [OR=1.81, CI=1.60 to 2.03;
p<0.007; 12 = 95%].

Conclusion: Periodontitis as one of the important factors is associated
with increased risks of preterm birth. It is important to put the disease
under control before and during pregnancy to reduce the preterm birth
outcome.
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Introduction

fact that the overall infant mortality rate in the country

Preterm birth is a serious medical condition and
remains one of the most intransigent research problems in
obstetrics and gynecology in the world. According to the
statistics, there were 1 in 10 babies born preterm, of these,
80% were born in Asia and Africa [1]. In Kazakhstan, this
figure was 8.8 % and increased to 15.2% in 2017 [2].
According to experts of the Statistics Committee of the
Ministry of National Economy in the country, despite the

has decreased, these figures are still disappointing. In the
Atyrau, Almaty and Aktobe regions, infant mortality is
still high. In one center of the country alone, about 350
children are treated annually. About 200 of them were
born prematurely.

The sequelae of preterm birth for the children
ranging from significant morbidity such as mental
retardation, vision impairment and cerebral palsy, to
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mortality of the offsprings [3]. In the long term, preterm birth
increased risk for cardiovascular disease, diabetes and cancer as
an adult [3,4]. For the mother, delivering preterm increases her
risk of a subsequent preterm delivery [4].

To date, advances in maternal prenatal care, increased
public awareness and progress has been made in identifying the
factors that may be connected with prematurity, as well as ruling
out certain treatments that have not been shown to be effective
[5]. Infection and host inflammatory response has long been
associated with adverse pregnancy outcomes, including PTB
[6]. Periodontitis has long been regarded as a silent pandemic
which happens to favor pregnant women due to the physical and
hormonal changes. It reported that periodontitis occurs about 2
to 3 times more often than genitourinary tract infections [7]. The
role of periodontitis as one of the causation of adverse pregnancy
outcomes such as pre-eclampsia, gestational diabetes, preterm
delivery, low birth weight infants has been extensively evaluated
from observational evidence [8]. Periodontitis is a preventable
and treatable disease, and it is thus necessary to identify the
most common and representative predisposing factors among
pregnant women may have a contribution to update a prenatal and
perinatal oral health care protocol. Thus a better understanding
of the nature of this association will assist in treatment planning
to reduce adverse pregnancy outcomes.

This review considers whether the maternal periodontitis
as a potential risk factor for preterm birth while there have been
more and more recent studies reported conflicting results.

Material and methods

The study was conducted according to PRISMA guidelines
[9]. The research question was generated as whether there was a
higher risk of preterm birth among periodontitis affected pregnant
population compared to the one with healthy periodontium. The
databases include Scopus, PubMed, Elibrary, local databases
and the Cochrane library and were searched up to November 20,
2022. Medical Subject Headings (MeSH) terms and keywords
set as "Periodontal disease OR Periodontitis" AND “pregnancy”.
Two authors screened the titles and abstracts after searching
the databases and involved studies for final evaluation. All
of the full text available articles evaluating oral health status
during pregnancy and maternal and infant outcomes that met
the following inclusion criteria were scrutinized and selected:
observational study; population included pregnant people; Oral
health status were evaluated with periodontal examination;
comparisons included pregnant women with periodontitis versus
those without periodontitis or with controlled status; outcomes
included preterm birth. Reviews, Meta analyses, case reports,
case series and abstracts were excluded from the study.

The following data was extracted from the studies
included: author with year of publication, design of the study,
the number of participants included in the study, definition of
the oral diseases including periodontitis. The characteristics of
the included studies are described in Table 1. Newcastle—Ottawa
Scale was used to assess quality of the studies (Table 2).

Statistical analysis

Review Manager 5.4 was used to analyze the data
extracted from the included studies. The associations between
oral diseases and preterm birth and low birth weight were
assessed and measures of effect were presented as odds ratios
(ORs) with 95% confidence intervals (Cls). The heterogeneity
between studies was assessed with 12 statistics. The analysis was
considered significant when P<0.05.

Results

The search strategy resulted in 1487 potentially relevant
citations. 1304 initially searched studies excluded from further
analysis after screening the title and abstract. The PRISMA
Flow Diagram (Figure 1) summarizes the process of literature
search and selection of studies. After screening the titles and
abstracts, we read 67 full-text papers and included 29 studies
with comparable outcomes [10-38].

Among the 2606589 pregnant participants, 827223 of
them with maternal periodontitis and 1779366 unaffected
pregnant controls assessed the oral infection on preterm
birth in this study, compared with pregnant women without
periodontitis, the pregnant women with periodontitis regardless
of the diagnostic criteria and other factors were at higher risk of
experience preterm birth [OR =1.81, CI=1.60 to 2.03; p<0.001;
12=95%] (Figure 2). A funnel plot was plotted and egger’s test
was conducted to assess the presence of potential publication
bias (Figure 3). There was no potential publication bias found
(Table 3).

Discussion

Periodontal disease and other oral health problems have
been supposed to be a risk factor for preterm birth in many
literatures [2,8]. This systematic review and meta-analysis
focuses on the most common and severe oral disease namely
periodontitis with one of the adverse pregnancy outcomes,
preterm birth. Our result found maternal periodontitis during
pregnancy is associated with preterm birth compared with
periodontal healthy pregnancies. This finding suggests that the
health care system should adopt effective strategies to keep oral
diseases under check and control to predict and even reduce the
risk of exhibiting pregnancy related adverse outcomes.

Although several previous systematic review and meta-
analysis regards the periodontitis and adverse pregnancy
outcomes reported positive correlation between periodontitis and
preterm birth [8], all of the studies showed the need for updating
evidence while the number of well-designed publications from
observational to experimental studies on this topic have been
increased along with time.

The present study was based on the last global and local
data, with more observed outcomes. As our results, the 29
individual studies included in the present investigation, which
can be considered conflicting, since several of them indicate that
there is no association between two health conditions. Another
findings of our data searching and screening the methodological
quality and design of the original data showed that local or
neighbor studies from Central Asia on the aspect of oral health
and its relation to maternal and child health is scarce. Well-
designed evidence with clear diagnostic criteria of diseases with
consideration of confounding factors are needed for contributing
to the international database, while regional, genetic, dietary,
hygiene, and health care differences contribute to different risks.

In accordance with the previously published systematic
reviews, Our meta-analysis also suggests that the periodontitis
during the pregnancy is one of the risk factors for occurrence
of the preterm birth while the disease is multifactorial in nature.
The mechanisms underlying the association could be explained
by the theory that set as the periodontal pathogens may trigger
an inflammatory response leading to elevated inflammatory
cytokines level which would influence the degradation of the
extracellular matrix of the fetal membranes and cervix [6,7].
It also could be explained as the periodontal pathogens, such
as Fusobacterium nucleatum, migrates to the fetal-placental
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Table 1 Characteristics of the included studies

following delivery

Study Country Design Blind |Participants Age Examination PD definition Conclusion
Control/case
2022 Igbal A India Retrospective |[NA |4/100,7/100 |23-24 Before delivery NA No association
,p=0.189
2022 Pockpa Ivory Coast |Prospective |Yes [12/137,50/201 |15-50 Before delivery 2018 EFP/AAP Positive
ZAD association,0OR
=3.62
2022 Lee YL Taiwan Retrospective |Yes |97447/ 20-45 Before delivery AAP OR=1.09
825399,93589/
728643
2022 Trivedi P |India Prospective Yes |143/1897,37/ |24.6 Before delivery Irritation, redness, and OR=11.4
80 swelling of the gums.
2022 Shaggag |Sudan Case-control |Yes |115/250,50/ |22-36 After delivery EFP/AAP OR=2.05
LM 80
2021 Choi SE USA Retrospective |Yes (105346 / 27.8/31.6 |Before delivery Treatment pre pregnancy OR=1.15
731081,2935/
15979
2021 Marquez- |Mexico Case-control |NA |6/32,10/79 18-42 Before delivery CDC-AAP Positive
Corona ML
2021 Uwambaye |[Rwanda Case-control |Yes |[31/260,154/ 16-35 After 1 to 5days EFP/AAP OR=6.36
P 295 Delivery
2020 Micu IC Romania Case-control |Yes |54/156,20/38 |18-43 within the first 72 h AAP OR=2.18
after delivery
2020 Nikoli¢ L. |Serbia Cross sectional NA  (19/68,37/44 17-41 within 48 hours 1999 Positive
following delivery
2020 Moncunill- |Spain Case-control |Yes |28/82,32/64 |18-45 the first 2 days of the ~ |AAP OR=7.49
Mira ] postpartum
2020 Novak T Hungary Case-control |Yes [44/165,33/77 (29.3/ 3 days post-par- tum.  |PD 24 mm found at leastat |OR=1.95
one site, and BOP 250% of
the teeth.
2020 de Oliveira |Brazil Prospective  |Yes |299/ 20-34 Before delivery AAP OR=1.93
LJC 2239,39/362
2020 Erchick D] |Nepal Prospective Yes |113/ 15-40 Before delivery BOP =210% and/or PD 24 OR=1.07
840,84/554 mm
2020 Taniguchi- |Japan Prospective Yes |1/21,4/23 34.1 first or early second EM Positive
Tabata A trimester.
2019 Pérez- Mexico Case-control |NA |114/522,229/ |23.8 /23.2 |first 24 hours of the NB |[EM CDC-AAP
Molina JJ 507 delivery OR 2.95
2019 Kopycka- |[USA Retrospective |[NA [18292/ 27.7/27.3 |After delivery Bleeding swollen gum OR=0.950
Kedzierawski DT 211966,6231/
77247 No association
2018 Lafaurie GI |Colombia  |Case control |NA |51/296,22/69 |NA After delivery CPlindex OR=2.04
2018 Gesase N |Tanzania Cross sectional 79/958,31/ 18-46 the time of admission |CPI index OR=2.7
159 to the labour and
delivery area
2018 Colombia |Case control |[NA |30/91,52/105 |24,24.1 |before or up to 8 hours |AAP OR=1.99
Montenegro DA after the delivery
2017 India Cross sectional|[ NA  [653/1556,747/ |18-35 within 3 days of AAP OR=0.72
Govindasamy R 1944 delivery
2016 Khan NS |Pakistan Case Control |NA |31/89,49/71 18-35 within the first 48 hours|EM OR=3.173
2015 Blanc V Spain Case Control |Yes |18/29,18/28 |24 24 h from delivery EM No
2015 Basha S India Prospective NA |17/181,20/126 |18-28 After delivery EM OR=4.54
2014 Macedo JF |Brazil Case-control |NA [58/250,16/46 |18-40 within the first 48 h EM OR=1.98
42/222,32/74 after delivery
2013 Ashok India Prospective 24/132,23/61 |20-35 at 14-20 weeks CPl index OR=2.72
Kumar
2013 Wang YL  |Taiwan RCT Yes |11/149,11/62 |22-40 <5 months gestation AAP No
2013 Santa Cruz |Spain Prospective NA |[3/116,2/54 NA Before delivery EFP No
2012 Tejada Switzerland |Case-control |Yes |50/304,34/125 |NA cwithin 24-72 h AAP Positive

NA means not available.
CAL clinical attachment loss, PD probing depth
CDC-AAP: absent: PD<3mm and CAL<2mm; mild: PD=3mm or CAL=2mm; moderate: two or more sites with PD = 5mm and two or more sites with
CAL22mm; and severe: four or more sites with PD=5 mm and four or more sites with CAL=2 mm.
EFP/AAP classification, interdental CAL at two non-adjacent teeth with buccal/oral CAL=3 mm, with pocketing >3 mm
CPIindex: Clinical attachment loss and probing depth 04 mm in one or more site
EM: least four teeth with one or more sites with a probing depth of 24 mm and with clinical attachment loss of 23 mm [41]
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Table 2 Assessment of quality of the included studies using Newcastle-Ottawa Scale.

Study Selection Comparability Exposure/ outcome Total
2022 Igbal A ok * ok 6
2022 Pockpa ZAD ok o kK 8
2022 Lee YL ok o ok 8
2022 Trivedi P ok ok ok 6
2022 Shaggag LM ok o ok 7
2021 Choi SE ok o ok 8
2021 Marquez-Corona ML o * ok 5
2021 Uwambaye P ok * ok 6
2020 Micu IC ok ok ok 7
2020 Nikoli¢ L o * ok 6
2020 Moncunill-Mira ] ook Hok Hk 7
2020 Novak T ok * ok 7
2020 de Oliveira LJC ok ok ok 8
2020 Erchick DJ ok * o 6
2020 Taniguchi-Tabata A * ok ok 5
2019 Pérez-Molina JJ ok ok ok 7
2019 Kopycka- Rk o ok 8
Kedzierawski DT
2018 Lafaurie GI ok * ok 6
2018 Gesase N ok * ok 6
2018 Montenegro DA ok o ok 7
2017 Govindasamy R ok * ok 6
2016 Khan NS ok * ok 6
2015 BlancV ok ok ok 6
2015 Basha S ok * ok 6
2014 Macedo JF ok ok *x 6
2013 Ashok Kumar ok ok ok 8
2013 Wang YL okok ok ok 9
2013 Santa Cruz ok * ok 6
2012 Tejada o o o 6
Periodontitis Healthy Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl _Year M-H, Random, 95% CI
Tejada 2012 34 125 50 304 3.5% 1.90 [1.15; 3.142] 2012
Ashok Kumar 2013 23 61 24 132 2.3% 2.72[1.38,5.38] 2013
Santa Cruz 1 2013 2 54 3 116  0.4% 1.45[0.23, 8.93] 2013
Wang YL 2013 11 62 11 149 1.5% 2.71[1.11, 6.62] 2013
Macedo JF 2014 16 46 58 250  2.3% 1.77 [0.90, 3.46] 2014 T—
Basha S 2015 20 126 17 181  2.2% 1.82[0.91, 3.63] 2015 T
Blanc V 2015 18 28 18 29 1.1% 1.10 [0.37, 3.23] 2015 e
Khan NS 2016 49 71 31 89  2.3% 4.17 [2.14, 8.11] 2016 _—
Govindasamy R 2017 747 1944 653 1556 7.9% 0.86 [0.75, 0.99] 2017 -
Gesase N 2018 31 159 79 958 3.9% 2.69[1.71, 4.25] 2018 ==
Lafaurie G1 2018 22 69 51 296  2.8% 2.25[1.25, 4.05] 2018 —_—
Montenegro DA 2018 52 105 30 91 2.8% 1.99[1.12, 3.57] 2018 —_—
Kopycka-Kedzierawski DT 2019 6231 77247 18292 211966 8.8% 0.93 [0.90, 0.96] 2019 o
Pérez-Molina JJ 2019 229 507 114 522, 6.1% 2.95 [2.25, 3.87] 2019 -
de Oliveira LJC 2020 39 362 299 2239 5.0% 0.78 [0.55, 1.12] 2020 ==
Erchick DJ 2020 84 554 113 840 5.6% 1.15 [0.85, 1.56] 2020 T
Micu IC 2020 20 38 54 156 2.1% 2.10 [1.02, 4.30] 2020
Moncunill-Mira J 2020 32 64 28 82 2.3% 1.93 [0.99, 3.77] 2020
Nikoli¢ L2020 37 44 19 68 1.3% 13.63 [5.19, 35.82] 2020
Novak T 2020 33 77 44 165 2.9% 2.06 [1.17, 3.64] 2020 —_—
Taniguchi-Tabata A 2020 4 23 1 21, 0.3% 4.21[0.43,41.14] 2020
Choi SE 2021 2935 15979 105346 731081 8.7% 1.34[1.28,1.39] 2021 L
Marquez-Corona ML 2021 10 79 6 32 1.0% 0.63[0.21, 1.90] 2021
Uwambaye P 2021 154 295 31 260  4.0% 8.07 [5.20, 12.52] 2021 —_—
Igbal A 2022 7 100 4 100  0.8% 1.81[0.51, 6.38] 2022 —
Lee YL 2022 93589 728643 97447 825399  8.8% 1.10 [1.09, 1.11] 2022 d
Pockpa ZAD 2022 50 201 12 137 2.3% 3.45 [1.76, 6.76] 2022
Shaggag LM 2022 50 80 115 250  3.3% 1.96 [1.17, 3.28] 2022 —
Trivedi P 2022 37 80 143 1897  3.7%  10.55[6.59, 16.91] 2022 —_—
Total (95% CI) 827223 1779366 100.0% 1.81 [1.60, 2.03] ¢
Total events 104566 223093
B 2 _ CChi2 — _ Rt t } t +
Heterogeneity: Tau’ = 0.04; Chi* = 558.99, df = 28 (P < 0.00001); I’ = 95% 002 o1 o 5o

Test for overall effect: Z=9.73 (P < 0.00001) Favours [control] Favours [experimental]

Figure 2 - Forest plots of summary crude odds ratios (ORs) and 95% confidence intervals (Cls) for the periodontitis and preterm birth.
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Figure 1 - Flow diagram of the study search and identification.

sections of the mother hematogenously, while these pathogens
have been isolated from the placenta and amniotic fluid of
preterm cases [39]. A most recent Israel study found that the
high level of Gal-GalNAc, also known as Thomsen Friedenreich
antigen during pregnancy mediates the placental colonization by
Fusobacterium nucleatum [40].

Our study is limited by the inconsistent research design, as
the includ studies regardless of the prospective and retrospective
cohort and case control studies. Secondly, the unequal baseline
of the sample in studies, such as geographic distribution,
age, socio economic factors may also have influenced the
heterogeneity of the studies, since most of the studies were
carried out in the developed western countries. In addition,
both health conditions share some major confounding factors,
which may bias the estimates. In an attempt to minimize the
possibility of publication bias, more databases were selected to
search the original evidence. Furthermore, the diagnostic criteria
for the periodontitis in the studies are difficult to standardize,
while there are several diagnostic criteria presented in these
studies and evaluated the association according to the definition
used. In this sense, it is necessary to standardize criteria for
determining periodontitis for pregnant women, which aims
at greater methodological homogeneity between studies and

References

Standard Error

Odds ratio

Figure 3 - Funnel plot for assessment of potential publication
bias.

Table 3

Egger’s test for potential publication bias in the
included studies

Egger's test

Intercept 2.2885

95% CI 0.6757 to 3.9013
Significance level P=0.0071

a more consistent direction for the clinical practice of dental
professionals. Further validation or substantiation about the
association needs to collect more robust data.

Conclusion

Periodontitis during pregnancy must be considered as one
of the important factors which is associated with increased risks
of preterm birth. It is important to put the disease under control
before and during pregnancy while it is preventable and treatable.
It may be important to reduce the preterm birth outcome.

Disclosures: There is no conflict of interest for all authors.
Acknowledgements: None.

Funding: The research funded by the project named
“Gene-infection interaction in spontaneous preterm birth” by
the Ministry of Science and Higher Education of the Republic
of Kazakhstan (AP14972889) and “Clinical, Genomic and
Environmental Variable Approach to Preterm birth” by the
Ministry of Science and Higher Education of the Republic of
Kazakhstan (AP14869249).

1. Vogel JP, Chawanpaiboon S, Moller AB, Watananirun K, Bonet M, Lumbiganon P. The global epidemiology of preterm birth. Best
Pract Res Clin Obstet Gynaecol. 2018; 52:3-12. https://doi.org/10.1016/j.bpobgyn.2018.04.003

2. MaratA.A., Ukybassova T. The risk factors and pattern of preterm birth in the fetal residents of the Republic of Kazakhstan. Akusherstvo
i Ginekologiya/Obstetrics and Gynecology. 2018; (12): 50-4. (in Russian). https://doi.org/10.18565/aig.2018.12.50-54

3. Institute of Medicine (US) Committee on Understanding Premature Birth and Assuring Healthy Outcomes; Behrman RE, Butler AS,
editors. Preterm Birth: Causes, Consequences, and Prevention. Washington (DC): National Academies Press (US); 2007. 10, Mortality
and Acute Complications in Preterm Infants. Available from: https://www.ncbi.nlm.nih.gov/books/NBK 11385

4. National Guideline Alliance (UK). Developmental follow-up of children and young people born preterm. London: National Institute for

Health and Care Excellence (NICE); 2017 Aug.

5. Romero R, Espinoza J, Mazor M, Chaiworapongsa T. The preterm parturition syndrome. In: Critchley H, Bennett P, Thornton S, eds.

Preterm Birth, London: RCOG Press, 2004; 28-60.

6. de Castro Silva M, Richardson LS, Kechichian T, Urrabaz-Garza R, da Silva MG, Menon R. Inflammation, but not infection, induces
EMT in human amnion epithelial cells. Reproduction. 2020;160(4):627-638. https://doi.org/10.1530/REP-20-0283

60

Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 3



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Ren H, Du M. Role of Maternal Periodontitis in Preterm Birth. Front Immunol. 2017; 8:139. https://doi.org/10.3389/fimmu.2017.00139
Zhang Y, Feng W, Li J, Cui L, Chen ZJ. Periodontal Disease and Adverse Neonatal Outcomes: A Systematic Review and Meta-Analysis.
Front Pediatr. 2022; 10:799740. https://doi.org/10.3389/fped.2022.799740

Liberati A, Altman DG, Tetzlaff J, Mulrow C, Getzsche PC, Ioannidis JP, Clarke M, Devereaux PJ, Kleijnen J, Moher D. The PRISMA
statement for reporting systematic reviews and meta-analyses of studies that evaluate health care interventions: explanation and
elaboration. Ann Intern Med. 2009; 151(4):W65-94. https://doi.org/10.7326/0003-4819-151-4-200908180-00136

Igbal A, Lakkappa L, Chhabra P, Kondreddy K, Kumari S, Raju BM, Francis M. Impact of Chronic Periodontitis on Intrauterine Growth
of the Fetus: An Original Research. J Pharm Bioallied Sci. 2022;14(Suppl 1):S280-S282. https://doi.org/10.4103/jpbs.jpbs_731 21
Uwambaye P, Munyanshongore C, Rulisa S, Shiau H, Nuhu A, Kerr MS. Assessing the association between periodontitis and premature
birth: a case-control study. BMC Pregnancy Childbirth. 2021;21(1):204. https://doi.org/10.1186/s12884-021-03700-0

Micu IC, Roman A, Ticala F, Soanca A, Ciurea A, Objelean A, Iancu M, Muresan D, Caracostea GV. Relationship between preterm birth
and post-partum periodontal maternal status: a hospital-based Romanian study. Arch Gynecol Obstet. 2020;301(5):1189-1198. https://
doi.org/10.1007/s00404-020-05521-6

Marquez-Corona ML, Tellez-Giron-Valdez A, Pontigo-Loyola AP, Islas-Zaraziia R, Robles-Bermeo NL, Gonzalez-Lopez BS, Medina-
Solis CE. Preterm birth associated with periodontal and dental indicators: a pilot case-control study in a developing country. J Matern
Fetal Neonatal Med. 2021;34(5):690-695. https://doi.org/10.1080/14767058.2019.1613363

Pérez-Molina JJ, Gonzalez-Cruz MJ, Panduro-Barén JG, Santibafiez-Escobar LP, Quezada-Figueroa NA, Bedolla-Barajas M.
Enfermedad periodontal como factor de riesgo adicional asociado con nacimiento pretérmino en México: un estudio de casos y controles.
Gac Med Mex. 2019;155(2):143-148. https://doi.org/10.24875/GMM. 18004332

Lafaurie GI, Gomez LA, Montenegro DA, De Avila J, Tamayo MC, Lancheros MC, Quiceno J, Trujillo TG, Noriega LA, Grueso ML,
Cepeda K. Periodontal condition is associated with adverse perinatal outcomes and premature rupture of membranes in low-income
pregnant women in Bogota, Colombia: a case-control study. J Matern Fetal Neonatal Med. 2020; 33(1):16-23. https://doi.org/10.108
0/14767058.2018.1484092

Blanc V, O'Valle F, Pozo E, Puertas A, Ledn R, Mesa F. Oral bacteria in placental tissues: increased molecular detection in pregnant
periodontitis patients. Oral Dis. 2015; 21(7):905-12. https://doi.org/10.1111/0di.12364

Gesase N, Miranda-Rius J, Brunet-Llobet L, Lahor-Soler E, Mahande MJ, Masenga G. The association between periodontal disease and
adverse pregnancy outcomes in Northern Tanzania: a cross-sectional study. Afi Health Sci. 2018;18(3):601-611. https://doi.org/10.4314/
ahs.v18i3.18

Nikolic, L.; Cakic, S.; Perunovic, N.; Colak, E.; Kotur-Stevuljevic, J.; Jankovic, S.; Djuric, M.; Plecas, D. Salivary and plasma
inflammatory mediators and secretory status in preterm delivery women with periodontitis-A cross sectional study. Vojnosanit. Pregl.
2020; 77:247-255. https://doi.org/10.2298/VSP171106066N

Moncunill-Mira J, Brunet-Llobet L, Cuadras D, Lorente-Colomé N, Pascal R, Rovira C, Nadal A, Miranda-Rius J. Do the clinical criteria
used to diagnose periodontitis affect the association with prematurity? Odontology. 2021;109(2):455-463. https://doi.org/10.1007/
$10266-020-00562-4

Novak T, Németh G, Kozinszky Z, Urban E, Gorzo I, Radnai M. Could Poor Periodontal Status be a Warning Sign for Worse Pregnancy
Outcome? Oral Health Prev Dent. 2020;18(1):165-170. https://doi.org/10.3290/j.0hpd.a43356

Montenegro DA, Borda LF, Neuta Y, Gomez LA, Castillo DM, Loyo D, Lafaurie GI. Oral and uro-vaginal intra-amniotic infection in
women with preterm delivery: A case-control study. J Investig Clin Dent. 2019;10(2):¢12396. https://doi.org/10.1111/jicd.12396

Choi SE, Choudhary A, Ahern JM, Palmer N, Barrow JR. Association between maternal periodontal disease and adverse pregnancy
outcomes: an analysis of claims data. Fam Pract. 2021;38(6):718-723. https://doi.org/10.1093/fampra/cmab037

de Oliveira LJC, Cademartori MG, Schuch HS, Barros FC, Silveira MF, Correa MB, Demarco FF. Periodontal disease and preterm birth:
Findings from the 2015 Pelotas birth cohort study. Oral Dis. 2021;27(6):1519-1527. https://doi.org/10.1111/0di. 13670
Kopycka-Kedzierawski DT, Li D, Xiao J, Billings RJ, Dye TD. Association of periodontal disease with depression and adverse birth
outcomes: Results from the Perinatal database; Finger Lakes region, New York State. PLoS One. 2019;14(4):¢0215440. https://doi.
org/10.1371/journal.pone.0215440

Santa Cruz [, Herrera D, Martin C, Herrero A, Sanz M. Association between periodontal status and pre-term and/or low-birth weight in
Spain: clinical and microbiological parameters. J Periodontal Res. 2013;48(4):443-51. https://doi.org/10.1111/jre.12024

Pockpa ZAD, Soueidan A, Koffi-Coulibaly NT, Mobio GS, Pere M, Badran Z, Struillou X. Association Between Periodontitis and
Preterm Birth in a Cohort of Pregnant Women in Ivory Coast. Oral Health Prev Dent. 2022;20(1):363-368. https://doi.org/10.3290/;.
ohpd.b3464893

Lee YL, Hu HY, Chou SY, Lin CL, Cheng FS, Yu CY, Chu D. Periodontal disease and preterm delivery: a nationwide population-based
cohort study of Taiwan. Sci Rep. 2022; 12(1):3297. https://doi.org/10.1038/s41598-022-07425-8

Erchick DJ, Khatry SK, Agrawal NK, Katz J, LeClerq SC, Rai B, Reynolds MA, Mullany LC. Risk of preterm birth associated with
maternal gingival inflammation and oral hygiene behaviours in rural Nepal: a community-based, prospective cohort study. BMJ Open.
2020; 10(8):¢036515. https://doi.org/10.1136/bmjopen-2019-036515

Taniguchi-Tabata A, Takeuchi N, Uchida Y, Ekuni D, Morita M. Association between maternal periodontal status and ultrasonographic
measurement of fetal growth: A longitudinal study. Sci Rep. 2020; 10(1):1402. https://doi.org/10.1038/s41598-020-58396-7

Basha S, Shivalinga Swamy H, Noor Mohamed R. Maternal Periodontitis as a Possible Risk Factor for Preterm Birth and Low Birth
Weight--A Prospective Study. Oral Health Prev Dent. 2015;13(6):537-44. https://doi.org/10.3290/j.0hpd.a34053

Wang YL, Liou JD, Pan WL. Association between maternal periodontal disease and preterm delivery and low birth weight. Taiwan J
Obstet Gynecol. 2013;52(1):71-6. https://doi.org/10.1016/j.tjog.2013.01.011

Govindasamy R, Dhanasekaran M, Varghese SS, Balaji VR, Karthikeyan B, Christopher A. Maternal Risk Factors and Periodontal
Disease: A Cross-sectional Study among Postpartum Mothers in Tamil Nadu. J Pharm Bioallied Sci. 2017; 9(Suppl 1):S50-S54. https://
doi.org/10.4103/jpbs.JPBS 88 17

Trivedi P, Saxena D, Puwar T, Savaliya S, Ganguly P. A cohort study on risk factors for preterm births in rural Gujarat. Indian J Public
Health. 2018; 62(2):111-116. https://doi.org/10.4103/ijph.IIPH_337 16

Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 3

61



34.

35.

36.

37.

38.

39.

40.

41.

Shaggag LM, ALhabardi N, Adam I. The Association between Maternal Periodontitis and Preterm Birth: A Case-Control Study in a
Low-Resource Setting in Sudan, Africa. Medicina (Kaunas). 2022;58(5):632. https://doi.org/10.3390/medicina58050632

Khan NS, Ashraf RN, Noor S, Mahmood-ur-Rahman, Mashhadi SF, Rashid Z, Sajjad F, Nazar AF, Nazar HS, Syed R. Association of
maternal periodontitis with low birth weight in newborns in a tertiary care hospital. J Ayub Med Coll Abbottabad. 2016;28(1):120-5.
Kumar A, Basra M, Begum N, Rani V, Prasad S, Lamba AK, Verma M, Agarwal S, Sharma S. Association of maternal periodontal health
with adverse pregnancy outcome. J Obstet Gynaecol Res. 2013;39(1):40-5. https://doi.org/10.1111/j.1447-0756.2012.01957 x
Macedo JF, Ribeiro RA, Machado FC, Assis NM, Alves RT, Oliveira AS, Ribeiro LC. Periodontal disease and oral health-related
behavior as factors associated with preterm birth: a case-control study in south-eastern Brazil. J Periodontal Res. 2014;49(4):458-64.
https://doi.org/10.1111/jre.12124

Martinez de Tejada B, Gayet-Ageron A, Combescure C, Irion O, Baehni P. Association between early preterm birth and periodontitis
according to USA and European consensus definitions. J Matern Fetal Neonatal Med. 2012;25(11):2160-6. https://doi.org/10.3109/1
4767058.2012.663827

Min AM, Saito M, Simpson JA, Kennedy SH, Nosten FH, McGready R. Placental histopathology in preterm birth with confirmed
maternal infection: A systematic literature review. PLoS One. 2021;16(8):¢0255902. https://doi.org/10.1371/journal.pone.0255902
Parhi L, Abed J, Shhadeh A, Alon-Maimon T, Udi S, Ben-Arye SL, Tam J, Parnas O, Padler-Karavani V, Goldman-Wohl D, Yagel S,
Mandelboim O, Bachrach G. Placental colonization by Fusobacterium nucleatum is mediated by binding of the Fap2 lectin to placentally
displayed Gal-GalNAc. Cell Rep. 2022;38(12):110537. https://doi.org/10.1016/j.celrep.2022.110537

Gomes-Filho IS, Cruz SS, Rezende EJC, dos Santos CAST, Sole- dade KR, Magalhdes MA, de Azevedo ACO, Trindade SC, Vianna
MIP, de Passos SJ, Cerqueira EMM. Exposure measurement in the association between periodontal disease and prematurity/low birth
weight. J Clin Periodontol. 2007;34:957-63. https://doi.org/10.1111/j.1600-051X.2007.01141.x

62

Journal of Clinical Medicine of Kazakhstan: 2023 Volume 20, Issue 3



