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Abstract

Background: The present study aims to estimate the possible relationship between periodontal pathogens in the
oral cavity and the birth of Preterm Birth (PTB) and/or Low Birth Weight (LBW).

Material and Methods: It’s a case- control study with the subgengival biofilm samples were collected from four
sites up deeper until 48 hours postpartum and were processes by Polymerase Chain Reaction (PCR) for presence
the periodontal pathogens Prevotella intermedia (Pi), Fusobacterium nucleatum (Fn), Porphyromonas gingivalis
(Pg), Treponema denticola (1d), Tannerella forsythia (Tf) e Aggregatibacter actinomycetemcomitans (Aa). The
mothers were divided into case grup (babies weighing < 2500g and/or gestational age < 37 weeks) and control
group (babies weighing > 2500g and gestational age > 37 weeks). Chi-square test and the measure of association
obtained by Odds Ratio (OR) were used to estimate the association between the variables.

Results: Microbial analyses results showed no significant association between PTB and LBW with most periodon-
tal pathogens in the oral cavity, even with association with the clinical presence of periodontitis.

Conclusions: given the high presence of periodontal pathogens in the biofilm subgengival of recent mothers, it is
suggested that the findings of this research serve as the basis for future studies on the pathophysiology involved in
the relationship between periodontitis and PTB and/or LBW.
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Introduction

About 15 million babies are born premature (before 37
weeks of gestation) and these babies have Low Birth
Weight (LBW) (weigh less than 2,500g) (1). Preterm
Birth (PTB) and Low Birth Weight (LBW) is a health
problem due to the increased risk of mortality and mor-
bidity among babies born with this condition (2), and,
even with the great advances in medicine, the rate of
LBW associated with PTB has not decreased along the
last few decades (3). The theory of focal infection, reset
recently, suggests that oral infection plays a role in sys-
temic diseases (4). Thus, the oral infections are not lim-
ited only to the oral cavity, but oral pathogens can also
induce effects adverse in other areas of the body, such
as obstetric complications, such as PTB and LBW (5).
The association between periodontal disease and ad-
verse outcomes of pregnancy is object of study for a
long time (5), some authors argue that there is a sig-
nificant relationship between preterm labor and gum
disease (2,6), as well as studies it did not reveal adverse
effects of periodontal disease in pregnant women (7).
The exact mechanisms by which periodontal disease
could adversely affect pregnancy still remain undefined
(8). However, some studies have shown the presence of
DNA of oral pathogens associated with periodontitis in
amniotic fluid (9,10), placental tissues (11) and genital
tract (12).

The periodontal pathogens Prevotella intermedia (Pi),
Fusobacterium nucleatum (Fn), Porphyromonas gin-
givalis (Pg), Treponema denticola (Td) and Tannerella
forsythia (Tf) were cited among the oral bacteria detect-
ed in extra-oral sites of women who had adverse effects
in pregnancy (13). Therefore, the identification of bacte-
rial species and subspecies may be plausible for early
detection of risks to the adversities of pregnancy (9).
Even the periodontitis is considered a potential risk fac-
tor to PTB (6), contradictory data are still being pub-
lished, being required more studies (1,2,6). Considering
the lack of consensus in the literature on the subject,
this study aimed to estimate the possible relationship
between the presence of periodontal pathogens Pre-
votella intermedia (Pi), Fusobacterium nucleatum (Fn),
Porphyromonas gingivalis (Pg), Treponema denticola
(1d), Tannerella forsythia (Tf) e Aggregatibacter acti-
nomycetemcomitans (Aa) in the oral cavity and the birth
of PTB and/or LBW.

Material and Methods

- Study design and sample

We conducted a case-control study of hospital based
on mother-child Unit of the University Hospital of the
Federal University of Maranhdo, Sdo Luis - Maranhdo
- Brazil. The research was approved by Ethics Commit-
tee of the University Hospital of the Federal University
of Maranhdo, Maranhao, Brazil (protocol n® 002673 /
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2011-60). Informed consent was obtained from all indi-
vidual participants included in the study.

In the sample, women were included in the age group
between 12:45 years and who gave birth between Oc-
tober 2011 and December 2012, and remained in the
institution until one week after giving birth. Were ex-
cluded mothers with cardiovascular disease and dia-
betes, which require antibiotic prophylaxis for dental
treatment or that have been treated with periodontal
treatment in pregnancy, recent mothers with HIV vi-
rus or sickle cell anemia, and mothers who made use
of abortive medication.

Constituted the Group if PTB and/or LBW, mothers of
children born with weight < 2500g and/or gestational
age < 37 weeks. The participants in the Control Group
were recent mothers who had babies with weight >
2500 g and gestational age > 37 weeks. All partici-
pants were examined during the same period in the
two study groups.

- People and health information

A single interviewer trained collected personal infor-
mation (age, education), on the condition health (hy-
pertension, urinary tract infection), and obstetric data
(PTB and LBW). Data were also obtained from the
hospital records, clinical and complementary exami-
nations records, for reliability.

- Clinical Analysis of Periodontal Condition and Bio-
film Collection

After the interview, a single examiner performed the
periodontal examination, done in the bed until 48
hours postpartum, with front light and recent mothers
in supine position. All 267 recent mothers, between
cases and controls, were for the subgingival biofilm
collection at the end of clinical periodontal exami-
nation, which was started with the Clinical Probing
Depth (PCS) recorded in 6 sites for each tooth (me-
siobuccal and mesio- lingual, distobuccal and disto-
lingual and a measure in the midbuccal and mid lin-
gual region). Have been recorded also the Clinical
Attachment Level (CAL), Bleeding on Probing (BP),
Plaque Index (PI). It was considered with periodontal
disease when presented at least four teeth, with at least
one site, with depth of probing > 4 mm, insertion loss
of 3 mm or more and bleeding on probing at the same
site (14).

The subgingival biofilm was collected after removal
of the supragingival plaque with sterile gaze, and then
removed from four different sites (those with the larg-
est probing depth of each quadrant) with periodontal
curettes Gracey 5-6 / 7-8 (Trinity, Sdo Paulo) inserted
throughout the depth of the site removing the dental
biofilm. Biofilms were packed into type eppendorfs
sterile tubes containing Tris-EDTA buffer solution
(150 pL Tris-EDTA + 100 pL of NaOH solution) and
stored in a freezer at -20 °C.
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- Bacterial Detection by Polymerase Chain Reaction
(PCR)

Was extracted DNA from samples as described by the
QIAamp DNA usage manual (QIAGENT), with modifi-
cations. Then they were analyzed using the PCR to de-
tect the presence of the following pathogens: Pi, Fn, A),
Pg, Td and Tf. Samples of 50uL containing 45uL Mix
Platinum of single bottle (Containing Taq DNA poly-
merase, Antobody anti-Taq planitinum, Magnesium
(Mg'), DNTPs, glycerol and blue trace dyes) (Life
Technologies, USA), 1.5uL primer of the bacterium un-
der study (Invitrogen, USA) and 5ul of DNA from the
sample. The primers used for each bacterial species are
described in Fig. 1.

Amplification was performed on a thermal cycler (Per-
kin Elmer, GeneAmp PCR System 2400, Norwalk, CT,
USA). The cycling used for Pi and Fn was initial dena-
turation at 95° for 3min; followed by 35 cycles at 95°
for 1 min, 57° for 1 min and 72° for 2 min. The final
denaturation was 72° for 7 min (19). For the bacteria 7},
Pg and Td the cycling was initial denaturation at 94° for
3 min; followed by 40 cycles at 94° for 30s, 62° for 30s
and at 72° for 30s. The final denaturation was 72° for
Smin (10). For bacteria Aa the cycling used was initial
denaturation at 95° for 3min; followed by 35 cycles at
95° for 30s, 55° for 30s and at 72° for Imin. The final
denaturation was 72° for 7min (10).

The amplification products were visualized in agarose
gel electrophoresis to 1.5% in TBE buffer (Tris 1M,
0.9M boric acid, EDTA 0.01M, pH 8) (Life Technolo-
gies, USA), stained with gel loading (Life Technologies,
USA) and Gel red (Uniscience, USA) and photographed
under a UV light transilluminator (BIO-RAD Labo-
ratories, USA), the 100 bp molecular weight standard
(Uniscience, USA) was included.

ATT GTC GCT AAA AAT TAT AGT T
ACCCTCACT TTG AGG ATT ATA G
AAA CCCATCTCTGACTTCTTCTTC
ATG CCA ACT TGA AGT TAA AT

AGG CAG CTT GCCATA CTG CG

ACT GTT AGC AACTAC CGATGT
TAATACCGAATG TGC TCATTTACAT
TCAAAG AAG CATTCCCTCTTCTTCTTA

GCCTAT GTAACCTGC CCG CA
TGCTTCAGT GTCAGT TATACCT
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- Statistical analysis

The dependent variable was the occurrence of gesta-
tional adverse outcomes (PTB and LBW) and the inde-
pendent variables included the presence of factors re-
lated to the mother’s profile and periodontal pathogens.
Descriptive statistics were performed and categorical
variables were compared between the groups using the
Chi-square test and the association measure obtained
by the Odds Ratio (OR), with their respective 95% con-
fidence intervals (95% CI) to estimate the association
between the presence of periodontal pathogens and the
gestational outcomes. The level of significance was 5%
(p<0.05).

Results

The present study included 261 mothers in the munici-
pality of S@o Luis, MA, Brazil, with ages varying from
12 to 43 years (mean: 26.04 + 6.77 years). The sample
consisted of 175 mothers in the control group and 86 in
the case group. The case and control groups were sim-
ilar as: age of the mother, number of children and pres-
ence of urinary infection. Lower schooling, presence of
hypertension and periodontitis were significantly more
common in the case group (Table 1).

The probability of having periodontitis or hypertension
among postpartum women who had PTB and / or low
weight infants is 4 times higher for both factors, both of
which are consid-ered risk factors with strong associa-
tion. Lower maternal schooling may also be considered
a laughing factor for the study outcome, through a weak
association (Table 2).

The results of microbial analyzes showed no significant
association between PTB and LBW and most of the
periodontal pathogens under study, except for Tannerel-
la forsythia and Ag-gregatibacter actinomycetemcomi-

TTT GTT GGG GAG TAA AGC GGG
TCAACATCTCTG TATCCTGCG T

Ashimoto, et al
199615

Avilla-Campos, et al,
199916

Ashimoto, et al
199615

Ashimoto, et al
199615
Ashimoto, et al
199615

Ashimoto, et al
199615

Fig. 1: Species-specific primers that where used the reactions of PCR.
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tans (Table 3). The Table 4 shows that the lower limit of
the confidence interval for all six periodontal pathogens
studied was less than 1 and could not be considered a
risk factor for the study outcome.

Table 1: Characteristics of the sample consisting of mothers without
and with the gestational outcome preterm birth and / or low birth
weight.

LBW/PTB
Variables C(z?/gol Case (%) p
Mother’s age
<=25 years 97(55,43) | 44 (51,16) | 0,604
>25 years 78(44,57) | 42(48,84)
Schooling
< =10 years 65(37,14) 44(51,16) | 0,042
> 10 years 110(62,86) | 42(48,84)
Number of children
<=2 children 139(79,43) | 73(84,88) | 0,372
> 2 children 36(20,57) 13(15,12)
Hypertension
No <
148 (84,57) | 48 (55,81) 0,001
Yes 27 (15,43) | 38 (44,19)
Urinary infection
No 118 (67,43) | 59 (68,60) | 0,959
Yes 57 (32,57) | 27 (31,40)
Periodontitis
No <
163(93,14) | 65(75,58) 0,001
Yes 12 (6,86) 21(24,42)
175 (100) 86 (100)

* Chi-square test (¢=0,05).

Table 2: Measurement of association between preterm birth and /
or low birth weight with periodontitis, hypertension and schooling in
puerperal women.

Preterm birth
and/or low birth IC 95%
weight i OR <p<
Control  Case
Periodon-
titis
Absent 163 65 < 4388 2,041 9433
0,001
Present 12 21
Hyperten-
sion
Absent 148 48 < 4,339 2402 7,839
0,001
Present 27 38
Schooling
<= 65 44 0,042 1,772 1,051 2,988
10years
> [() years 110 42
175 86

* Chi-square test (o= 0.05). OR = Odds ratio. 95% Confidence
interval. CI = 95%.
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Table 3: Association between preterm birth and/ or low birth weight
and periodontal pathogens Pg, Tf, Td, Pi, Fn, Aa detected in mothers.

Group
Periodontal
pathogens Control Case p*
Pg | Absent 47(26,86) 31(30,05) 0,167
Present 128(73,14) 55(63,95)
Tf | Absent 28(16,00) 26(30,23) 0,012
Present 147(84,00) 60(69,77)
Td | Absent 87(49,72) 37(43,02) 0,375
Present 88(50,28) 49(56,98)
Pi | Absent 37(21,14) 18(20,93) 0,968
Present 138(78,86) 68(79,07)
Fn | Absent 09 (5,14) 03 (3,49) 0,775
Present 166 (94,86) 83 (95,51)
Aa | Absent 39(22,29) 39(45,34) <0,005
Present 136(77,71) 47(54,65)
Total 175 (100%) 86 (100%)

* Chi-square test or Fisher’s exact test (0=0,05). Pg - Porphyromonas
gingivalis. Tf - Tannerella forsythia. Td - Treponema Denticola. Pi -
Prevotella intermedia. Fn - Fusobacterium nucleatum. Aa - Aggrega-
tibacter actinomycetemcomitans.

Table 4: Measure of association between preterm birth and / or low
birth weight with the periodontal pathogens detected in puerperal
women.

Periodontal " OR CI 95%

pathogens <us
Pg 0,167 0,651 0,374 1,132
Tr 0,012 0,439 0,238 0,811
Td 0,375 1,309 0,778 2,201
Pi 0,968 1,012 0,537 1,908
Fn 0,775 1,500 0,395 5,688
Aa <0,005 0,345 0,198 0,601

* Chi-square test (o = 0.05). OR = Odds ratio. 95% Confidence
interval. CI = 95%. Pg - Porphyromonas gingivalis. Tf - Tannerel-
la forsythia. Td - Treponema Denticola. Pi - Prevotella intermedia.
Fn - Fusobacterium nucleatum. Aa - Aggregatibacter actinomycetem-
comitans.

Discussion

The present study showed that periodontitis can be con-
sidered a risk factor to the birth of PTB and/or LBW,
However, the results of microbial analyses showed no
significant relationship between the periodontal patho-
gens detected in recent mothers and PTB and/or LBW.
The recent mothers of PTB and/or low weight show in-
creased frequency of periodontitis and hypertension,
with significant differences in comparative analysis be-
tween control and the outcome assessed for both expo-
sure variables (p<0.001). Highlights that the association
was strong for periodontitis (OR=4.388) and for high
blood pressure (OR=4,339), suggesting to be a causal
risk factor. The literature mentions that hypertension is
an acclaimed influencer factor associated with the out-
come of PTB and LBW (17), while, periodontitis has
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been considered potential risk factor to PTB (6), with
from OR magnitude from 2.09 to 4.19 (2).

Although there are studies that found significant rela-
tionship between preterm labor and gum disease (2, 18),
there is evidence of the absence of adverse effects of
periodontal disease in pregnant women (19). One of the
factors that can explain this divergence of results is the
fact that there is no universally applied standard for di-
agnosis of periodontitis (2).

High frequency was observed all periodontal pathogens
analyzed in recent mothers, revealing similar occur-
rence rate between the case and control groups, except
for the periodontal pathogens 7f and Aa. This result
corroborates the already found previously, even with
greater occurrence of 4a in recent mothers of babies to
term (20). A possible explanation for these findings can
be in the event that certain groups of individuals are
more prone to colonization of Aa (21).

The high frequency of Pi periodontal pathogens and Fn
in the Subgingival biofilm analyzed. Result that can be
explained because higher proportion of “red” and “or-
ange” bacterial complex were encountered in subgingi-
val specimens (22). The Fn has been detected in a wide
variety of placental and fetal tissues including amniotic
fluid, fetal membranes, umbilical cord blood, gastric
aspirates, lungs and neonatal fetal stomach, associated
with chorioamnionitis, preeclampsia, PTB and neonatal
sepsis (23). The prevalence of Fn detected in the blood of
the umbilical cord of neonatal sepsis is equal or superior
to E. coli e Streptococcus in Group B, putting /7 on the
same scale of importance that these two pathogens neo-
natal diseases well-recognized (23). Highlight a case re-
port of fetal death caused by Fn oral, because this is the
first human evidence that the bacteria originated from
subgingival plaque of the mother can translocate to the
placenta and the fetus, causing acute inflammation and
causing the fetus to death (24). The Fn is affected by
environmental factors, being one of the most abundant
species of bacteria from oral cavity in both healthy and
unhealthy individuals (25), which could be proven with
the findings of the present research.

Although there is a chance that the Pg may be related to
adverse pregnancy outcomes, including PTB and LBW
(26), the results of this research have failed to establish
this relationship. However, the great breadth of confi-
dence registered for periodontal pathogens Pg, Td, Pi
and Fn, these factors lead to exposure from the classifi-
cation of the protection factor risk factor to the outcome
under study, suggesting that other factors can be influ-
enced, such as the response of the host, which was not
investigated in this study.

There is the new model of the pathogenesis by which
periodontal disease is initiated by a microbial commu-
nity synergy and dysbiotic and not “periopatdgenos” se-
lected, which converge to form and stabilize a provoca-

€780

Periodontal pathogens and obstetric complications

tive microbiota of diseases (27). We highlight that this
research has detected the presence of pathogens, with-
out determining the level and your proportion in both
study groups. However, the discussion about causality/
casualty associated with periodontal disease is gaining
space in the scientific community in recent years (28),
which makes the results of this study relevant. Thus, it
is still important to define whether the relationship be-
tween periodontitis and PTB and LBW babies is casual
or if there is a simple association (20).

The research investigated 06 (six) periodontal patho-
gens, and more than 300 bacterial species may be present
in oral cavity colonization (29), so periodontal disease
is not caused only by the bacteria studied in this study.
Another important aspect that may be able to explain
the results of this study is that during pregnancy levels
of these pathogens are increased, due to their greater
ease of proliferation (35). Corroborating this reason-
ing, higher levels of pathogens of periodontal pathogens
were found in pregnant women when they compared the
count of 10 different bacterial species extracted from
the subgingival biofilm of pregnant and non-pregnant
women (28). Therefore, it is important to investigate the
fact that periodontal pathogens have a relationship with
PTB and/or LBW babies, since maternal periodontal in-
fection may directly and/or indirectly have the potential
to influence the health of the maternal-fetal unit (30).
The research presents several strengths as a robust di-
agnostic criterion of periodontitis, sample size respect-
ing the case/control relationship and the precision of the
microbial detection technique of periodontal pathogens.
Thus, it can be concluded that there is a relationship be-
tween PTB and/or LBW infants and periodontitis, sug-
gesting that this oral pathology may be considered a risk
factor for gestational adversities, however, it was not
possible to attribute causality by means of the presence
of the bacteria under study. However, given the high
presence of periodontal pathogens in the subgingival
biofilm of the mothers, it is suggested that the findings
of this research serve as a basis for future studies on the
pathophysiology involved in the relationship between
periodontitis and PTB and LBW infants.

References

1. Zi MY, Longo PL, Bueno-Silva B, Mayer MP. Mechanisms in-
volved in the association between periodontitis and complications in
pregnancy. Front Public Health. 2014;2:290.

2. Teshome A, Yitayeh A. Relationship between periodontal disease
and preterm low birth weight: systematic review. Pan Afr Med J.
2016;24:215.

3. Beck S, Wojdyla D, Say L, Betran AP, Merialdi M, Requejo JH, et al.
The worldwide incidence of preterm birth: a systematic review of ma-
ternal mortality and morbidity. Bull World Health Organ. 2010;88:31-8.
4. Offenbacher S, Beck JD. Changing paradigms in the oral disease-
systemic disease rela-tionship. J Periodontol. 2014;85:761-64.

5. Offenbacher S, Katz V, Fertik G, Collins J, Boyd D, Maynor G,
et al. Periodontal infec-tion as a possible risk factor for preterm low
birth weight. J Periodontol. 1996;67:1103-13.



Med Oral Patol Oral Cir Bucal. 2019 Nov 1;24 (6):¢776-81.

6. Walia M, Saini N. Relationship between periodontal diseases and
preterm birth: Recent epidemiological and biological data. Int J Appl
Basic Med Res. 2015;5:2-6.

7. Cruz SS, Costa Mda C, Gomes-filho IS, Barreto ML, dos San-
tos CA, Martins AG, et al. Periodontal therapy for pregnant women
and cases of low birthweight: na intervention study. Pediatr Int.
2010;52:57-64.

8. Ren H, Du M. Role of Maternal Periodontitis in Preterm Birth.
Front Immunol. 2017;8:1-10.

9. Han YW, Fardini Y, Chen C, lacampo KG, Peraino VA, Shamonki
IM, et al. Term still-birth caused by oral Fusobacterium nucleatum.
Obstet Gynecol. 2010;115:442-5.

10. Ercan E, Eratalay K, Deren O, Gur D, Ozyuncu O, Altun B, et al.
Evaluation of perio-dontal pathogens in amniotic fluid and the role
of periodontal disease in pre-term birth and low birth weight. Acta
Odontol Scand. 2013;71:553-9.

11. Vanterpool SF, Been JV, Houben ML, Nikkels PG, De Krijger
RR, Zimmermann LJ, et al. Porphyromonas gingivalis within pla-
cental villous mesenchyme and umbilical cord stroma is associated
with adverse pregnancy outcome. PLoS One. 2016;11:¢146157.

12. Cassini MA, Pilloni A, Condo SG, Vitali LA, Pasquantonio G,
Cerroni L. Periodontal bacteria in the genital tract: are they related
to adverse pregnancy outcome?. Int J Immuno-pathol Pharmacol.
2013;26:931-9.

13. Han YW, Wang X. Mobile Microbiome: Oral Bacteria in Extra-
oral Infections and In-flammation. J Dent Res. 2013; 92:485-91.

14. Gomes-Filho IS, Cruz SS, Rezende EJ, dos Santos CA, Soledade
KR, Magalhdes MA, ef al. Exposure measurement in the associa-
tion between periodontal disease and prematuri-ty/low birth weight.
J Clin Periodontol. 2007;34:957-63.

15. Ashimoto A, Chen C, Bakker I, Slots J. Polymerase chain re-
action detection of 8 putative periodontal pathogens in subgengival
plaque of gingivitis and advanced periodontitis le-sions. Oral Micro-
biol Immunol. 1996;11:266-73.

16. Avila-Campos MJ, Sacchi CT, Whitney AM, Steigerwalt AG,
Mayer LW. Arbitrarily primed-polymerase chain reaction for iden-
tification and epidemiologic subtyping of oral isolates of Fusobacte-
rium nucleatum. J Periodontol. 1999;70:1202-8.

17. Spiegler J, Stichtenoth G, Weichert G, Konig IR, Schlaud M,
Wense AVD. Pregnancy risk factors for very preterm delivery: what
role do hypertension, obesity and diabetes play?. Arch Gynecol Ob-
stet. 2013;288:57-64.

18. Alchalabi HA, Habashneh R, Jabali OA, KhaderYS. Associa-
tion between periodontal disease and adverse pregnancy outcomes
in a cohort of pregnant women in Jordan. Clin Exp Obstet Gynecol.
2013;40:399-402.

19. Tellapragada C, Eshwara VK, Acharya S, Bhat P, Kamath A,
Vishwanath S, et al. Preva-lence of clinical periodontitis and puta-
tive periodontal pathogens amongst south Indian pregnant women.
Int J Microbiol. 2014;420149.

20. Buduneli N, Baylas H, Buduneli E, Turkoglu O, Kose T, Dahlen
G. Periodontal infec-tions and pre-term low birth weight: a case-
control study. J Clin Periodontol. 2005;32:174-81.

21. Fine DH, Markowitz K, Furgang D, Velliyagounder K. Ag-
gregatibacter actinomycetem-comitans as an Early Colonizer of
Oral Tissues: Epithelium as a Reservoir?. J Clin Micro-biology.
2010;48:4464-73.

22. Ximénez-Fyvie LAl, Haffajee AD, Socransky SS. Microbial
composition of supra- and subgingival plaque in subjects with adult
periodontitis. J Clin Periodontol. 2000;27:722-32.

23. Wang X, Buhimschi CS, Temoin S, Bhandari V, Han YW,
Buhimschi IA. Comparative microbial analysis of paired amniotic
fluid and cord blood from pregnancies complicated by preterm birth
and early-onset neonatal sepsis. PLoS One. 2013;8:e56131.

24. Han YW, Fardini Y, Chen C, lacampo KG, Peraino VA, Sham-
onki JM, et al. Term still-birth caused by oral Fusobacterium nuclea-
tum. Obstet Gynecol. 2010;115:442-5.

25. Han YW. Fusobacterium nucleatum: a commensal-turned patho-
gen. Curr Opin Micro-biol. 2015;1:141-47.

e781

Periodontal pathogens and obstetric complications

26. Andonova I, IlievV, Zivkovi¢ N, Susi¢ E, Bego I, Kotevska V.
Can oral anaerobic bacte-ria cause adverse pregnancy outcomes?.
Pril (Makedon Akad Nauk Umet Odd Med Nauki). 2015;36:137-43.
27. Hajishengallis G, Lamont RJ. Beyond the red complex and
into more complexity: the polymicrobial synergy and dysbiosis
(PSD) model of periodontal disease etiology. Mol Oral Microbiol.
2012;27:409-19.

28. Pérez-Chaparro PJ, Gongalves C, Figueiredo LC, Faveri M,
Lobao E, Tamashiro N, et al. Newly Identified Pathogens Associated
with Periodontitis: A Systematic Review. J Dent Res. 2014;93:846-
58.

29. Consensus report. Periodontal disease: pathogenesis and micro-
bial factors. Ann Perio-dontol. 1996;11:926-32.

30. Han YW. Can oral bacteria cause pregnancy complications?. Wo-
mens Health. 2011;7:401-4.

Acknowledgments

Our thanks to Foundation for Research Support and Scientific and
Technological Development of Maranhdo (FAPEMA), due to finan-
cial support for research, and to Bank of Tumors and DNA of Ma-
ranhdo (BTMA), for improving the structure for realization of this
research.

Funding

This study was funded by Foundation for Research Support and
Scientific and Technological Development of Maranhao (FAPEMA)
(001/2012).

Conflict of interest
The authors declare that they have no conflict of interest.



